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NzpatenscTeO «PaanoCodT» COBMECTHO C XypHANOM «Paguo»
NOAroTOBUNO K BLINYCKY CERPUKD KHUM 1104, 0BLLMM Ha3BaHWeM

«Pagnobubnnoreyxka»
KHWr cOCTaBneHb: N0 MHTEPECYIOWMM MHOTMX BONMPOCaM GbITOBOM CXeMOTeXHN-
ki 1 0TOBPaHLI MO TEMATMHECKOMY NpU3Haky. Cepwa npeaHasHayeHa nn paguo-
nobuTtenei, a Taioke MOXET BoiTb NONE3HA PEANOVHXEHEDPAM W KOHCTPYKTOPAM.

CEPMWIO OTKPbIBAIOT CAEAYIOLWME KHAMA:
» YBeTOMY3bIKanbHbie yCTPOACTBA. JIOGHTEnECKNE CXeMbI.

I

° ABToMObunsHaa anexTpounka. Yacrs 1. Jioburenbckme cxembl.

« Yeunurenn Hu3xkoi wacrorst. Yacre 1. TioburenbcKxue cxemsl.

« AnexTpomunka B Baweid keaprupe. Yacre 1. Jllobutensckue cxemsl.

- QucranymoHHoe ynpasnexnne. JIoGHTeNnsckue cxembi.

- JxBanaisepsi. YcrporcTea o6beMHOro asydanuns. JIoburensCxme cxembl,

© QnexTpoxuka B cany u oropoge. Jhoburensckue cxemsi.

« McTOYHUKN 3N1eKTponuTannua. Yacre 1. Jlioburenscxue cxemsl.

- ABTOMOGUAbHAR InexTpornka, Yacrs 2. TobuTeNLCKME CXEMDBI.

* NEKTPOHMKAE B MEQULIMHE H HADOJHOM XO3AACTBE. JIOGHTENLCKHE CXEMBI.

- [IpeaBsapurensHsie YHY, Jlioburenscxkue cxemsi.

* Pannomoburensckne XUTpocTH. JIIobUuTensckue cxemMbl.

* HaMeputenshbie NpoBHNKH.

© 3NeKTPoaKycTHYECKHE CHCTEMDI.

< Yocunutenn Hn3koi yacrorel. HYacre 2. JliobuTenscxkue cxemsi.

- Paguomoburensckne noneaxsie wryykn. Hacre 1, ioGutensckne cxemsd.

- SnexTponuka B Baweii ksaprupe. Hacte 2. iobutensckue cxemsl.

« McTOouHuKKM anexTponuTanua. Yacrs 2. Jho6HaTenscKkmne cxemMsi.

° INEeKTPOMY3bIKaNbHBIE HHCTDYMEHTbI, JHOBHTENLCKNEG CXeMBbL.

- ABTOMObBMAbHaA 3neKTpornka. Yacres 3. loburenscxue cxembi.

» CTabuIM3aTOPb! MOCTOSHHOMO M NEPEeMEeHHOro Toka. Jioburenscxkue cxemsl,

< fTepugepuiinsie ycrposcrea YHY. Jhoburenbcxue cxeMsi.

- Pagnomoburenscxkue noneansie wrydkn. Yacre 2. lobutensckne cxembl,

> PagnonpunemMumnxn. Jhoburtenscxkmne cxemst.
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PASOEN MNEPBbLIW

MPOBHUKU SJIEKTPOMOHTAXHUKA

A. CABBATEEB

MPOBHUK ON149 ONPEAENEHUA XWNJT KABEJA

Onpepnensatb COOTBETCTBYOWME KOHUbI XWN MHOFOXMWUAbHOro kabens («npo3BaHU-
BaTb» kabenb) Npu ero mMoHTaxe yaobHo ¢ nomMouwblo NnpobHMKa, CXxema KOTOPOro noka-
3aHa Ha pucyHke. NMpPpo6GHUK COCTOUT U3 NNaHkM Y1 C yCTAHOBNIEHHBIMU Ha Hel auopmamu
M 3aXuMmMamMu, K KOTOPbIM NMPUCOEANHSAIOT 060104YKY 1 XUnbl Kabens Ha fanbHEM €ro KOH-
ue, U nHgukaTopa Y2, pacnonaraemMoro Ha 6 IMXHEM KOHLE.

Yucno 3aXMMoOB Ha naaHke mMoxeT OblTb NtO6bIM, HO He MeHee 4yem n + 1, rge n —
yncno xun kabensa. Ymcno AuonoB paBHO n. [MoAabl BKJYEHbl NocnenoBaTeNlbHON
LLENOYKON MOMapHO-BCTPEYHO. I/iH,uMKaTopOM MOXeT CNyXuTb Nntob6oin reHepatop HY,
HarpyXeHHbln TONOBHbIMK TenedoHamun. CurHanbHble BoiBOAbB A U B nHpmMkatopa ocHa-
watmT 3aXumamm «kpokoamn» (MAnM UM NopobGHbIMK).

— - fdansrud Bauxnuy
Mys 07 TV kpuey KoHey

| - T
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MpuHuun pab6oTbl Npo6GHMKA OCHOBAH Ha OAHOCTOPOHHEW MPOBOAMMOCTU AMOLOB.
CurHanbHbln BbIBOA A mHAuKaTopa NPUCoOeaUnHSAT kK ob6onodyke kabensas (CM. PUCYHOK)
M, Kacasicb noo4vYepenHo BbiBOAOM B xun kabens Ha 6AMXHEM KOHLE, HaxXoA4saT Ty,
NPUKOCHOBEHUS K KOTOPOW BbI3bIBAET CUTHAN MHAMKATOopa (3ByK B TenedoHe Tpl). ITon
Xune npuceamBalwT HoMep 1 (Ha panbHEM KOHLEe OHa NpucoeguMHeHa K 3aXW-
My «1»).



JNanee BbiBOA B ykpennsioT Ha xune 1, a BoIBOA A OTkno4alT OoT 060104KM M, Kacaschb
UM MOOYEPESHO OCTajibHbIX XMW/ AaHANOMMYHO HaxoAsaT Xxuny 2. 3aTeM BbIBOAE OCTaBlsA-
10T Ha xwune 2, a BoiBoa B cHumaloT ¢ xunbl 1, 1 UM BbigBASIOT Xuny 3. Takum ob6pasom
onpenensioT BCe Xunbl kabens.

Ecnn xabenb He nmeeT npoBoAswein 060N04KN (MM KOHTPONBHOW XUMbl), 3aXUM «0»
nnaHkn Y1 v BbiBOA A MHAuKatopa Y2 HapgexHo 3azeMnsaT. JanbHenwuin nopspok pa-
60Tbl C NPOBGHMKOM OCTaeTCsd NPeXHUM. MHAMKATOPOM MOXET CNYXUTb TakXe CTpenoy-
Hbli npubop, nNnamna HakanuMBaHWUsS WUAM 3BOHOK, BKJIIOYEHHbIE MocnepoBaTenbHoO ¢ 6a-
Tapeen nutaHus.

B npo6Huke MOryT 6biTb MCNONb30BaHbI NtO6GbLIE ANOALI C AONYCTUMbIM 06paTHLIM Ha-
npaxeHunem, 60NbWMM HaNpsaXeHUs, NocTynakwuwero oT nHamnkatopa ¥Y2. Tok, npoTeka-
IOWNit Yyepe3 ANOAblI, HE AONIXEH NPEBbLIWATbL NPEAENbHO AONYCTUMOTO ANS HUX.

XKypHan«Pagno»,1976,N°12,¢c.26

Ho APOBHWULUA

KABEJIbHbI/ MPOBHWK

Hanbonee Tpypoemkass onepauus nNpu MOHTaxe MHOronpoBoAHbiXx kabenelh — no-
cnefoBaTeNibHbIi MOUCK HYXHOro MPOBOAHMKA ANS MNOAKJIOYEHUS K pa3bemMy UM KOH-
TakTHOMY nont. Bo BpemMs pemMoHTa kabens Ha nouck aedekTHON napbl NPOBOAHUKOB
NPOCTBIM WMHAWKATOPOM YXOAUT O4YEHb MHOFO BpPEeMeHW, Tak kak TpebyeTcsa «nNpo3BO-
HUTb» KaXAblii NpoBepPAeMblii MPOBOAHUK CO BCEMU OCTalIbHbIMU.

Ona obnerdeHusa 3Toi paboTbl MCNONL3YIOT cneunanbHble kabenbHble NPOGHUKK.
OaouH 13 Takux npnboposB onucaH, Hanpumep, B ctatbe A, EnndaHoBa «MpobHUK MOH-
TaxHuka-kabenbwuka» (Pagno, 1980, N2 3, c. 26).

YCTpONCTBO, O KOTOPOM paccka3aHo Huxe, 60slee NPOCTO B U3FOTOBAEHUN U Hana-
xuBaHun. OHO No3BONSET cpal3y ONpPeAenuTb YCNOBHbIA NOPSAAKOBBIN HOMep nb6oro
npoBepsemMoro nNpoBoaHWKa kabens, YMEHbWNTb YNCNO «MNPO3BOHOK» MPU PEMOHTE Ka-
6ens po yucna NPoOBOLHMKOB B HEM, a TakXxe onpepenntb xapakTep nedekta — 06pbIiB
nnu 3amblkaHue. MpoBHUK paccynTaH ansg paboTel ¢ kabenem AANHONW B HECKOJIbKO CO-
TEH MeTpoB, cogepxawmnm He 6onee 99 NPOBOAHUKOB.

YCTPOWNCTBO COCTOUT U3 Tpex GNIOKOB: ynpaBneHus, UHAUKALUM U NuTaHusa. Bnok yn-
paBneHus dopMmMpyeT Ha BbIxodax AN nopkfaoveHuss kabena nepuoamMyeckum nNOBTOpPS-
lowmneca navykm MMNynabCcOB, NMPUYEM HYUCNO MUMMNYNbCOB B MNayke COOTBETCTBYET HOMeEpPY
BbiBOAA. Tak, kaxpas nayka Ha NpPoBOAHMKE, NOAKIIOYEHHOM Kk Bbixoay 10-ro 6noka,
coctout n3 10 mmnynbcoB, kK Bbixoay 99-ro — u3 99 umnynbcoB. Bnok mHankauunu,
nooyepenHo NOAKNIOYaeMblli K MPOBOAHMKAM fanbHero koHua kabens, noacyuTbiBaeT
Yyncno MMNynbCOB B MNayke U nokasbiBaeT Ha Tabno HOMEpP COOTBETCTBYIOUWEro Bbixoaa
6noka ynpaBneHus, a 3Ha4uT, U1 HOMepP NPoOBOAHMKA Kabens.

Cxema 6noka ynpaBineHus nokasaHa Ha puc. 1,a. Bnok coaepXuT 3ajaloWnin reHe-
paTtop Ha noruvyeckux anemeHtax DD1.1-DD1.3 (4actoTta — okono 10 kly), nHBepTOpHI
Ha Mukpocxemax DD2, DD5, DD10-DD14, ysen ycTaHOBKW TPUITepOB Ha MWKPOCXeMe
DD3, tpurrepe DD89.2 n anemeHTe DD4.1, ABOVMYHO-AECATUYHbLIN CYETYMK HA MUKPO-
cxemax DD6, DD7, npBOMYHO-AeCATUYHbLIN fAewundpaTtop Ha mumkpocxemax DD8, DD9,
y3en O0O6HyneHus TpurrepoB Ha Mwukpocxemax DD15-DD39, ysen Ttpurrepos DD40-DD89
M y3eN BbIXOOHbIX KJlo4eln Ha Mukpocxemax DDI0O—DD114.

MMnynbcbl reHepaTtopa nocje MHBEPTUMPOBAHUS 3neMeHTamMu mukpocxem DD2, DD5
nocTynawT Ha BXOA CYeTyYMka W BbIXOAHble Kiun. CyeTuynk paboTaeT B LUUKANYECKOM
pexume (pexume pgeneHus Ha 100). MNMpu HyneBOM COCTOSSHMM CYETYMKA HA CYETHbIN



BXxopA Tpurrepa DD89.2 nocTtynaeT CWUrHan C HU3KUM NOTMY4ECKMM YPOBHEM W Tpurrep
nepeknioydaetca. AuddeperHumnpytowaa uenb C3R2 n anemeHT DD4.1 3a kaxpable ABa
unkna paboTbl cyeTynka GOPMUPYIOT OAUH MMMYNbC YCTAHOBKW TPUTTEPOB B COCTOSHUE,
npu KOTOPOM BbIXOAHBbIE KIOYM MPONyckaloT MMNyNbCbl reHepaTopa. Mocne npoxoxpae-
HUA OOHOr0O MMNynbCa C reHepartopa Tpurrep DD40.1 nepexknio4yaeTcsd CUrHanoOM Noru-
yeckoro 0, nocTtynawowum ¢ anemeHTa DD15.1, n knioy DD90.1 3akpbiBaeTcs. Kniouy
DD90.2 3akpbiBaeTCsi nocne nNpPOXOXAeHUsa ABYX WMMNYyNnbCOB C reHepartopa u T. 4.

B cBfi3u c Tem, 4TO cyeTynk DD7 nepeknoyaeTcss BbIXOAHBIM CUFHANOM cYeTyuka
DD6, Ha Bbixogax 9neMeHTOB Mukpocxem DD15-DD39 moxeT o6pa3oBaTbCs CuUrHan
NOMEXN, CBA3AHHbLIN C CyMMAapHOW 3a4epXKOoW MMNynbco3 co cyetymka DD7. Onsa no-
LaBNeHNUsS MNOMEXW BKJIlOYEHbI KOHAeHcaTopbl C4-C103.
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Bo BTOpoM uukne paboTbl cYeTYMKa UMMNYNbC YCTAHOBKW TPUFFrepoB He BbipabaThbl-
BaeTCs, M BbiIXOAHblEe K04 OCTATCA 3aKPbITbIMU. DTOT LUK HEOOXOAUM ONA yBenu4ye-
HUS BPEMEHW CBeYeHUs UNIPOBbIX MHANKATOPOB 6N0Ka MHAUKALWW, TaK Kak B MepBOM
unmkne ong mHonKaumm Mcnonb30BaHO BpeMs, OCTaBlIeecs NOcCjie cyeTa MMNYNbCOB,
M ApKOCTb UNdp Yyncen 50-99 okazanacb 6bl HEAOCTATOYHON.

BpemeHHas ouarpaMma CUrHanoB Ha BblBOAAX HEKOTOPbLIX 3/1eMeHTOB 6/510Kka ynpaBs-
neHnun nsobpaxeHa Ha puc. 1,b.

MpoBoaHUkM kabens noaknoyalwT K rHe3aam 6noka, HaymHas ¢ nepBoro. K nposopn-
HMKaM Ha BTOPOM KOHUe kabens npukacaloTCs BXOAHbIM WITbIpeM 6710Ka MHANKALWUN.

Cxema 6noka umHankauum nokasaHa Ha puc. 2,a. Bjok coaepXuT BXOAHOW GuUIbLTP
C1R1, wHBepTOp Ha 3anemeHTe DDI1.1, nBOMYHO-OECATUYHbIA cyeTyuk DD2, DD3, y3en
ob6HYyNneHuUs cyeTymka Ha anemeHTax DD1.2, DD1.3, pewndpatopbl DD4, DD5 n undpo-
Bble MHAaukaTtopbl HGT1, HG2.

B McxOOAHOM COCTOSSHMM MPU OTKAIOYEHHOM Bxopae 6n10ka Ha BbIXOAEe 9/1EMEHTOB
DD1.2, DD1.3 — HW3KWN NOrn4eckuih ypoBeHb, a Ha Bbixoae DD1.1 — BbICOKWIA W UHAW-
KaTopbl NoraweHbl. CBeTUTCH NMWb TOYKAa Ha MHAuMkaTope HG2, vHonumpylowasa Hanu-
4yne HanpsaxeHus nutaHusa. Ecnm BXOAHbIM WTbIpEM MHAMKATOPA MPUKOCHYTbCSH K 0f-
HOMY M3 npoBoaoB kabena, NOAKJIYEHHOro BTOPbIM KOHLOM K ON0OKYy ynpaBneHus,
M3 GpoHTa NepBOro BxoaHoro mmnynbca gudpdepeHumpytowas uenb C3R3 n anemeHT
DD1.3 chopMUPYIOT NONOXUTENbHLIN MMNynbCc cbpoca cyeTymka. OT cnapnoB BXOAHbIX
MMMYNbCOB, MPOUWHBEPTUPOBAHHbLIX 3neMeHTOM DD1.1, nepeknioyaeTcsa cyeTyuk. [lMpwun
HanM4YMn BXOAHbIX MMNYNbCOB C BbiIxoAa anemMeHTa DD1.2 noctynaeTtT curHan normye-
ckoro 0, mHankaTtopbl HG1, HG2 noraweHbl.

Mocne NMPOXOXAEHUA BXOAHbIX UMMYJ/IbCOB Ha BbixoAe 3aneMeHTa DD1.2 yctaHaBnu-
BaeTCsa BbICOKWN NOrMYeCKNn ypoBEHb, pas3pelanumni nHgukaTopamM BbICBETUTbL COAEp -
XMMoe cyeTymka. MHAMKATOP racHeT TONIbKO B Hayane TpeTbero uukaa paboTbl cyeTynka
6noka ynpaBfneHUs, Tak Kak BO BTOPOM UMK/IEe MMNyNbCbl B Kabenb He nocTtynatoT. Mpwu
nposepke kabenen 60NbWON ANNHL B GANKE UHAUKAULUW clenyeT YCTaHOBUTb KOHAEH-
catop C7 6onbwent eMKOCTU ANA NoAaBfieHUss €eMKOCTHbIX momex, o6pasyluwmxca oT
MMMNYNbCOB, NOAABaeMbIX HA APYrMe NPOBOOAHUKN.
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BpemMeHHas gmarpaMma CUrHaloOB Ha HEKOTOPbIX 3anemMeHTax 6noka mHaukauuu
B Hayane nepBOro uukaa noka3aHa Ha puc. 2,6. YacTtoTa UWKIOB cCYeTyuka paBHa
50 Ny, NO3TOMY Ha rna3 He3aMeTHO MepuaHue UNdpP HA MHOUKATOpPAaxX NMPU raweHunm BO
BpeMS cyeTa MMMNYNbCOB B HEYETHbIX UMknax paboTbl cHeT4ynka y3na ynpaBneHus.

Cxema 6noka nutaHusa npepcrtasseHa Ha puc. 3. Ctabunndatop 610ka NOCTPOEH MO
TPaouULWOHHOM CXxemMe napamMeTpuyeckon ctabmunusdaunu.

KOHCTPYKTMBHO 610KW ynpaBiieHMa U NUTaHusa cobpaHbl B OQHOM KOXyXe. OneMeHThl
6noka ynpaBineHUs pa3Mel,eHbl Ha ABYX nMeyaTHbix nnatax. Ha 60KOBOW CTeHke KoXyxa
pacnoJsioXeHbl TrHe30Bble YaCTU HECKOJIbKNX pa3beMOB, BMECTO KOTOPbIX MOXHO yCTa-
HOBUTb OAUH pa3bem XP1 Ha 99 koHTakToB. K WTHIpEBLIM YacTAM pa3beMOB Npucoenm-
HAKT NMPOBOOHNKWN UCMNbITYyeMOro kabens.

Bnok nHaukaunm cobpaH B Buae manorabaputHoro wyna. Ha oaHy u3 cTeHOK Kopny-
ca uwyna BbIBOAST uumdpoBble mHamkatopel HGT wn HG2. Onsa 6onbwero ypob6ctBa
nonb3oBaHusa 6N0K MHAWKALUWM NUTaeTcss OT BCTPOEHHOU 6GaTapen akkyMynsiTopos,
HO MpeAycMOTpeHa BO3MOXHOCTb NuTaHua u oT obuero ceteBoro 6noka. Bxopg 6noka
BbIMOJIHEH B BUAE 3a0CTPEHHOrO WTLIPS.

Mcnonb3oBaHne B npnbope MUKPOCXEM PasNUYHbIX CEPUA MO3BONUNIO YMEHbWUTb
MX YMCNO, Tak Kak Npu NOAKMIOYEHUN, HANPUMEP, BXOLOB 3/1EMEHTOB MUKPOCXEM Cepuun
K134 k BbiIxogam 3aneMeHTOB Mmukpocxem cepumn K133 B 8 pas ysennumeaetcs koapobu-
LWEHT pa3BeTBJIEHUS MO BbIXOAY.

Tpurrepbl Ha mukpocxemax K134TB14 mMoXHO 3aMeHUTb Ha RS-Tpurrepb u3 AByX
anemeHTOoB Mukpocxembl K134J161. CeTeBoli TpaHcdopmaTop 6noka nutaHma cobpaH
Ha marHmtTonpoBope LW20x20. O6moTka / copepxuTt 2700 ButkoB nposopga MN3B-1 0,2,
obmoTka // — 100 ButkoB nposopa MN3B-1 1.
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Mpn MOHTaxe kabens ero NPpoBOAHUKM B NIOOGOM Nopsake NPUCOEANHSAIOT K pa3bemMy
XP1. 3aTeM 9TOT pa3beM MOAK/OYAT K 610Ky ynpaBlieHUs U BXOLHbIM WITbIPEM MHAU-
KaToOpHOro 6510Kka KacalTCs OroJfieHHbIX NMPOBOAHMKOB HAa BTOPOM KOHUe kabensa. WHpon-
KaTop BbiCBe4YMBaeT HOMep npoBoaHuka. O6opBaHHble MPOBOAHUKU WHAWKATOP HE Bbl-
cBe4dnBaeT, a 3aMKHYTble — BblCBe4YMnBae€T OAHUM, HanbonbwWuUm n3 3aMKHYTbIX MOPAAKO-
BblIM HOMEPOM, Hanpumep, 3amMkHyTble npoBoaHukn 20, 35 n 90 6yAyT BbICBEYEHbl HO-
Mepom 90. 9To npomucxonnUT NOTOMY, YTO HaA BCEe 3aMKHYTble MPOBOAHWUKW MOCTynatwT
MMMYNbCbl C MPOBOAHUKA C 6ONbLWINM HOMEPOM.

Cne,uyeT OTMEeTUTb, 4TO €CJZIN HNCJIO 3aMKHYTbIX MPOBOAHNKOB B kabene 6onee naTtm,
0Ka3blBAOTCHA CUJNIbHO HArpPyXeHHbIMW BbIXOAHbIE KiO4M 6Groka ynpaBneHus, MNOAKIO-

YeHHble K NTpOBOAHNKAM C 6onbwWMmMM HOoOMepamMu.

XKypHan«Paano», 1985,N°3,c.24
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B. KPABLOB

MPOBHNK 3JIEKTPOMOHTAXHUKA

Mpyv MOHTaxXe M HalaXuWBaHUN PaA3JIMYHbIX INEKTPUYECKUX YCTPONCTB 4aCTO BO3HMU-
KaeT Heob6XOoAUMOCTb OonpeneneHns NpPoBOAHUWKOB kabenewm M XryToB, KOHLbl KOTOPbIX
NpoOCTPaHCTBEHHO pa3HeceHbl. CywecTBylowmne ycTpoicTtBa AN BbINOJIHEHUS 3TOW pa-
60Tbl OAHMM ONepaTopoOM NOPOM FPOMO3AKM, AN NUTAHMA HEOBXoAMMA CETb NEPEMEH -
HOro Toka NM6oO JOBOJILHO MOULHAa 6aTapes 3/IeMEHTOB.

OnucaHHbIA HUXE MUHUATIOPHbLIM NPOOHUK NMTaeTcs OT Tpex 3afieMeHToB 332 ¢ 06-
wmum HanpsxeHnem 4,5 B. NMotpebnaemMbll TOK B AeXYPHOM pexunme — He 6onee 1,5 MA,
B pexume mHamkaumm — 6 MA. OH nNno3BONAET OAHOMY MOHTAXHUKY «NpO3BaHMBaTb» Ka-

6enn Cc NpuHUMNMANbHO Heorpa-

voi voz  vo3 Vo4 V0 HWYEHHBIM YUCNIOM NPOBOOHUKOB
(9TO 3aBUCUT TONbKO OT KOHCT-
_____ ~ pykuun naccuBHoro ysna). OgHa-
xXTr | KO NpW oO4YeHb 6GONbWOM 4ucne
.| npoBOOHMKOB B kabene 3aTpaTa

el - BPEMEHWN MOXET OKa3aTbCsa CAMUL-
Vo-vD,.; 495 KOM 60bWwoi. ONTUManbHOe Ync-
10O NMPOBOAHWKOB HE AOJIXHO npe-
Puc. 1
BblwaTte 10-15.

Kpome atoro, npobHMK faeT BO3MOXHOCTb KOHTPOJIMPOBATb HAa 0OPbLIB U 3aMblkaHue
afnekTpuyeckme uenm c conpotuBneHmem go 20 kOm, npoBepaTb LENOCTb p-n nepe-
XOO0OB MaNOMOLWHbBIX AMOA0B M OUNONAPHBIX TPAH3UCTOPOB, OMNpPenensTb Haanyinme Ha
3axXmmax annapata NOCTOSAHHOro HanpsxeHua B npepenax 4...300 B v nepemMeHHOro
100...300 B.

Mpo6HMK COCTOUT M3 ABYX Y3/10B: MAaCCUBHOIO M akKTMBHOro. [laccuBHbI y3en npepn-
cTaBnaeT cobo nnaty ¢ 3axXuMmamMu, MexAy KOTOPbIMM BCTPEYHO-NMOCAE[OoBaTENbHO
pacnasHbl guogabl (puc. 1).

OCHOBOW aKTMBHOTO y3na CAYXUT CAMMETPUYHBIA MynbTuBubpaTop (puc. 2), Bbinon-
HEeHHbIN Ha TpaH3ucTopax VT1.2, VT1.3. TpaHuauctopbl VT1.1, VT1.4 w puoanwb VD1, VD4
06pa3ylT 3N1EeKTPOHHbIE KJIIOYM, COCTOSSTHUE KOTOPbLIX ONpPefesieHO PeXMMOM u3mMeps-
eMon uenwu. Harpyskon knw4yen cnyxmt csetoguopn VD5,
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Cxema npobHuMka nocTpoeHa Takum ob6pa3oM, 4TO NPU 3aMKHYTON mMamMepsemMoin
uenn paboTtaeT MynbTuBmubpaTop, U TpaHauctopbl VT1.17 n VT1.4 nooyepeAHO OTKpbiBa-
I0OTCH, 4TO NMPUBOAUT K HEMNPEPbLIBHOMY CBe4YeHUlo cBeToamogda. B ToT nonynepwuog,
Korga, Hanpumep, OTKPbIT TpaH3ucTop VTI1.3 mynbTuBmnbpatopa, OTKPbIT U TPAH3UCTOP
VT1.4 tokom 6a3bl, npoTekatwwumm no uenum nnwc GBI—R1—VD1—u3mepsiemas LeNb—
R6—R7—a3mMuntTepHbIit nepexon TpaH3ucTtopa VT1.4—tpaH3uctop VT1.3—mumHyc GBI1.

Ecnn B namepuTtenbHylo uenb BKJIOYEH ANOA, TO MynbTUBMOpaATOpP NO-NpexHemMy pa-
60TaeT, HO NepuoanYecKkn OTKPbIBAETCH TONbKO TOT KJlOYEBOW TpaH3ucTop, 6a3a KOTO-
poro coefMHeHa C KaTOAOM 3TOro anona. Mockonbky 4actoTa MmynbTusnbpartopa Bcero
okono 2 Ny, ceeToAamMod n3nyyaeT MUraloLUmnin ceeT.

Peanctopbl R6, R7 n ctabunutpoHbl VD2, VD3 npeaHa3Ha4yeHbl AN 3aWUThl 31€MEH -
TOB NpoOGHMKA NPU KacaHWM WYNnoM NPoBbHUKA NMPOBOAHWKOB, HaxoAAUWMUXCA NOA HANps-
xeHnem. Mpn amnauTtyne BXOAHOTro nepemMeHHOro HanpsxexHua 6onee 100 B nnm takom
X€ MOCTOSAHHOM HanpsaXeHuu 3axumraetTcsa HeoHoBas namna HL1. NMocTofsHHOe BXOAHOe
HanpsxeHue 4...300 B co3paeTt ycnosBusa AN NEPUOANYECKOrNO OTKPbIBAHUSA TONbKO Of-
HOTrO M3 KNI0YEN — TOro, y KOTOPOro Ha 6ase TpaH3MCTOPa OHO NONOXMUTENbHO. [03TO-
MYy CBETOAMOA U3ny4yaeT NpPepbLIBUCTbLIN cBeT. Ecnm BXxoAHOEe HanpsiXeHWe NepeMeHHOoe,
npoucxonuT cpbiB konebaHuii mynbTnenbpaTopa n CBETOANOL HE 3aXuraertcs.

Mpn «npo3BoHke» kKabens NMPOBOAHWKN HA €ro 6AMXHEeM KOHLe B MPOU3BOJIbHOM MO-
pspke nopknovalT K 3axmumam XT2-XT,, a KOHTPOJbHbLIA NPOBOAHUK AN 3KpaH kabe-
ns — K 3axumy XT1 nmaccuBHOro y3na. Homep npoBogHMKa Ha galbHeM KoHue kabens
onpeanenaoT cneaywowmm obpas3om: 3axumM XT1 akTUBHOrO y3na MOAKAYAT K KOHT-
PONIbLHOMY MPOBOAHUKY (MNKN 3KpaHy) kabens, a wynom XT2 nooyepenHoO KacaklTcsa nNpo-
BOAHMKOB Kabensa [0 MNOSIBAEHWUS MNPEPbLIBUCTOrOo cCBevYeHUs cBeTopamopa. HanpeHHbll
NPOBOAHUK MOAKOYEeH K 3axXumy XT2 «1» maccuBHOro ysna. 3atem 3axum XT1 nepe-
KAlYalT K HAWAEHHOMY NMEepPBOMY MPOBOAHUKY M OTbICKMBAT BTOPOI W Tak panee.
Takum o6pa3om onpenensitot BCe NMPOBOAHWKW B COOTBETCTBUM C UX Hymepauuen Ha
naccuBHOM y3re.
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B npo6HMKE MOXHO MPUMEHUTb ntobble ManoMoLWHble MUKPOCOHOPKKN N-p-n TpaH3UC-
TOpOB Unu niobble TpaH3ncTopbl cepuin KT315, KT312, KT201 co ctatmyeckum koadpou-
LUEeHTOM nepepayn Toka He mMeHee 50. TpaH3UCTOPbl 3NEKTPOHHbIX KNOYEeW [AONIXKHbI
MMeTb 6nM3KMe xapakTepucTuku. Ouoabl MOXHO uUcnonb3oBaTb nobble 3 cepuin A9,
0220, 0223, KO103. Kpome AJNI310A, nopoihpyt ceetoauoabnl AJ1I3106, AJIS07A,
AN3076.

BonbwKnHCTBO AeTanelt npobHMKA CMOHTUPOBAHbI HAa MeyaTHoW nnaTte. Ee yepTtex
nokasaH Ha puc. 3. lnata n3rotoBfseHa M3 ABYCTOPOHHEro CTEKJOTEKCTONMTA TONLWM--
Ho 1,5 MMm.

NMPOBGHUK CMOHTMPOBAH B MONUCTUPONOBOW MPSAMOYronbHOW KOpPOOGKE CO CbeMHOIM
KpblWKOW. OneMeHTbl 6aTapen NuUTaHUS OTAENEeHbl OT OCTalbHbIX AeTaneil nnacTtmMmac-
coBbIMW neperopoakamu. CBeTOANOL YCTAHOB/IEH B TOPNIOBUHE Tybyca, CKJI€EeHHOro ns3
NAOTHOW YepHOW Bymaru.

Wyn anuHon 70 MM M3roToBAEH W3 YNPyrom NaTyHHOW WAW CTaNbHOW MPOBOJIOKWU.
C 0AHOro KOHUA OH 3a0CTPEH, a BTOPbIM — MNpunasH K O4HOMY U3 BbIBOLOB LWITHIPEBO
yactn pasbema CLI-3. OcTanbHble ABa BbiBOAA WTLIPEBOM YaCcTW pa3bemMa 3aMKHYThI
MeXay coboi NPOBONIOYHON NEPeMbIYKOA.

OTBeTHas YacTb pa3bema Cl-3 ycTaHoBneHa Ha TOpUEBOI cTeHke NpobHuka. Mepe-
Mbl4Kka Ha WTbIPEBOW 4YacTW MCNONb3OBaHa B kayecTBe Bbikioyatens SAT nutaHug —
NPU BLIHYTOM Liyne NpuGopP BbIKMNIOYEH.

HanaxuBaHne npobHMKa COCTOMUT B YyCTAHOBKE XenaeMon 4acTOTbl MUTaHWS CBETO-
onopna nonbopkoit koHgeHcaTtopoB C1 un C2.

2KypHan «Paano», 1986,N29,c.30

M.KOHOHOB

MPOBHNK CO 3BYKOBOW MHAMKALIMEWN

OH NOMOXET 6GbLICTPO NPO3BOHUTb MOHTaX M BbISBUTb COEAUHUTENbHbIE LEMU COMNPO-
TnBneHmem 6onee 10 OM — TakoB BEpPXHUWN npepen «cpabaTbiBaHUa» NnpobHUKa.

OcHoBY npobHwuka (CM. PUCYHOK) cocTaBnseT MyhbTMBmﬁpaTop Ha 3anemMeHTax
DD1.2- DD1.4 (o Hem paccka3biBanocb B ctaTbe B. Bopucosa n A. MapTtuHa «OCHOBBI
undpoBOon TexHukn» B XxypHane «Paguo», 1985, N2 3, c. 50), nepeBefeHHbI B XAYULNNA
pexum. ITOro yganocb AOCTUYb NOAKIIOYEHWEM OAHOro M3 BXOAOB anemeHTa DD1.2
K BblIXOoAy anemeHTa DD1.1. N Tenepb mynbTuBmnbpaTtop HaymHaeT paboTaTb Nullb TOraa,
Korpa Ha Bbixoge anemeHTa DD1.1 nosiBnseTcs ypoBeHb normyeckon 1. A 8T0, B CBOIO
oyepenb, NPOUCXOAUT B Clyvyae MOSBAEeHUS Ha Bxogax anemMeHta DD1.1 ypoBHS noru-
yeckoro 0, T. e. MpU COEAUHEHUN BXOAHON Lenu NpobHMKa C OO6W UM NPOBOAOM (MUHYC
MCTOYHMKA NUTaHUA).
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BoT noyemy B uenu BXOOHbIX BbIBOAOB 3nemeHTa DD1.1 BkN4YeHbl rHe3pa XS1 wu
XS2, K KOTOPbLIM NOAKAYAKT NPOBOAHMKN CO WynaMmun Ha KoHuax. Korga wynbl KOCHYTCS
APpYr Apyra wuam yyactka MOHTaxa conpoTtuBneHuem meHee 10 Om, Ha Bxopax
nepBOro 3afieMeHTa OKaXeTCHd HanpsXeHue, HEMHOIO MeHblee YypOBHS normyeckom 1
(3TO paBHOCWMNbHO curHany normdeckoro 0), m anemMeHT nepenpeT B €AUHUYHOE CO-
cToaHMe. MynbTuBMOGpaTOp BKAKYMTCH, M ero konebaHuMs 3BYKOBOW 4acTOThI —FIOCTyI'IFIT
yepe3 pe3uctopbl R5, R6 Ha ycunutenb MOUWHOCTW, BbIMOJIHEHHbLIN HA TpaH3ucTtope VT1.
M3 puHamunueckoin ronoskn BAT paspacTcs 3Byk. Peanctopom R5 MOXHO B HeGONbLWNX
npegenax N3MeHATb FPOMKOCTb 3BYKa.

BepxHuin npepen conpoTuMBNEHUS, NPU KOTOPOM nNpobHukK «cpabaTbiBaeT», 3aBUCUT
oT pe3ucTtopa R2 — ero n nopbupaloT NPU HanaxXuBaHWU KOHCTPYKUMU. A 4TOObl Bbl-
6paHHbIi Nnpenen (OH MOXeT 6bITb MHbIM) BbiN cTabuneH, BxoaHaa Lenb NnpobHuKa nuta-
eTcs CcTabuNM3NPOBAHHBIM HaNpPsSXEeHWEM — €ero nofy4yarwT C nomouwbio 6annacTtHoOro
pe3ucTtopa R3 u ctabunutpoHa VDI.

B npo6HMKe MOXHO Mcnonb3oBaTb Ntob60oM TpaHanucTop cepun KT315. nuHamumnyeckas
ronoka — 0.1F4-17 wnun gpyras mowHocTbio Ao 0,5 BT co 3BYKOBOW KaTyLWKOW COMpPO-
TuBneHnem He meHee 8 Om. locToAHHbIe pe3ucTopbl — MJIT-0,125, noacTpOEYHbIN
(R5) — nto6ol, HO BO3MOXHO MeHbwux rabapmtoB. OkCcuMAOHbIA KOHOEHcCATOpP — Takxe
no60oro TMna Ha HOMMWHaNbHOE HaMNPsXEeHWe He HUXe yka3aHHOro Ha cxeme. MCTOYHUK
nutaHns — 6atapes 3336.

Mpu HanaxuBaHUM NPoOHUKA MeEXAY BXOAHbIMM FHEe34aMu BKOYaOT PE3NCTOP CO-
npotueneHmem 10 OM (MM opPpyrumM CONpoOTUBNEHUEM, ecnin BbiOpaH UHOW BEPXHUI Npe-
nen «cpabaTtbiBaHusA» npobHuka). NMopbopom pesancTtopa R2 pobuBaTcs M3MEHEHUs
YPOBHS HanNpsaXeHWUs Ha Bbixone anemMeHTa DD1.1 ¢ €AWHWYHOrO Ha HyneBOW. 3aTem
K rHe3gam noAKNYaloT Pe3NCTOP C MEHbWWUM conpoTuBneHnem. MpoOHUK JONXEH
nporeHepupoBaTb 3BYKOBOW cCuUrHan.

XKypHan«Pagno», 1987,N29,c55

B. KUNHUC

KABE/IbHbI ABTOOTBETHYMK

Y706bl «NMPO3BOHUTb» MHOTOXWNbHbLIA Kabenb, T. €. NPOBEPUTb LENOCTb €ro NPOBOA-
HUKOB M MPOHYMepoBaTb UX, A,OCTAaTO4HO GaTapeun 3336 n namnbl HakanuBaHWs OT Kap-
MaHHOro ¢doHaps, COefMHEHHbIX NocnepoBaTeNbHO M 06pa3ylWMUX NPUMUTUBHBIN
npobHuk. Kacasacb BbIBOAAMW Takoro npobHuMka KOHLOB NPOBOAHUKOB kabens, HeTpyn-
HO CNpaBuUTbCA C NMOCTaBfieHHOW 3apavyenn. Ho ato B cnydae, ecnu kabenb Hebonbwom
ONVHBI, CKaXeM, BbIMOMHEHHbIN B BUAE XryTa BHYTPU KOpPNyca KOHCTPYKLUUN.

A kak ObITb, ecnun kabenb TAHETCH Ha AECATKM METPOB, K NTPUMEPY, MEXAY KOMHaTa-
MU KBapTupbl NGO NOMELWEHMAMN JavyHOro yyactka? B aTom cnydae, nonb3ysacb Bce
TeM Xe NpobHMKOM C NaMnNoOi HakanMBaHWUsA, NPOBOAHUKN Kabena, Ha OQHOM KOHLEe no-
o4YepenHO 3aMblKalT APYr C APYrOM, @ Ha APYFOM OTbICKMBAIOT 3aMKHYTYIO Lenb 1 No-
cfle 3TOro MapKUpPyOT NPOBOAHUKN.

Ona nopo6Horo cnyyas cyuwecTtByeT 601ee COBEPLWEHHbI U BbICTPbLIN cnoco6 npo-
BeaeHus paboThbl, NPU KOTOPOM Ha OLHOM KOHUe kabens mMoAknoYaloT K NPOBOAHUKAM
aBToo0TBeTYMK (AK — aBTOOTBETUYMK KabenbHbIli HA puc. 1), a Ha Apyrom kacawTca Npob-
HUKOM NpoBOAHWKOB. Mpun aTOoM namna npobHuka O6yaeT BCNbIXMBATb OAWH, ABA UKW TPpKU
pasa c nepepbiBaMn Mexpay BCNbllUKamMM B 3aBUCUMOCTU OT HOMepa NPOBOAHUKA, C KO-
TOPbIM COEAUHEH COOTBETCTBYIOLWMIA Wyn aBTooTBeTYMKa. NMpaBpga, B 3TOM cliyyae CHa-
yana HYXHO 0OMNo3HaTb OOWMWMA (MU «3EMNSHON») MPOBOAHWUK, OTHOCUTENbHO KOTOPOro
6yneT BecTuUCb NnpoBepka. Yncno xe xun B kabene MoxeT OblTb HEOTPAHUYEHHBIM.
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Puc. 1

CxemMa 0oAHOro M3 BapMaHTOB aBTOOTBETYMKA MpUBE-
neHa Ha puc. 2. OcobeHHOCTb OTBETYMKA B TOM, 4YTO B
HEeM HeT MCTo4YHMKa NuTaHmsa. Heobxopgumoe ans pabo-
OTBETYMKA HanpsXeHue nocTtynaeT oT nNpo6GHMKa no

C KOTOPbIMM CO-

Thl
LensmM nNpoBepsieMblXx MPOBOAHUKOB,
eaonHeHbl wynbl XP1-XP4. Tpunyem wyn XP4 ponxed
O6blTb COEANHEH C OOWUM («3E€MASHBIM>»)
kabena M K 3TOMYy NMPOBOAHUKY OONXEH MNOAXOAUTb MW-
MNiOCOBLIM X€& BbIBOAOM

NPOBOAHUKOM

HYCOBOW BbIBOO NpobGHMKA.
npobHUKe KacalTcss NPOBOAHUKOB, C KOTOPbIMWU COEAN-
wynbl XP1-XP3. TMpwu 3ToM B cjlydae KacaHus
NPOOGHMKOM TMNPOBOAHWKA, COEAWHEHHOrOo CO LWYMNOM
XP1, namna npo6HuMKa BCNbIXMBaeT OAWH pa3 3a UUKI
noaxopsue-

HEeHbI

«oTBeTa». Ecnu Xxe kacalTcs NPOBOAHMKA,
ro K wyny XP2, namna BCMNbIXMBaeT ABaxnAabl, a Npu kaca-
coeAuWHEeHHOro co uwynom XP3,—

HAW nNpoBOAHUKA,

Tpuxabl. Mo Yncny BCNbIWEK NaMnbl MOXHO ONpenennTb
MW NpoHymMepoBaTb NPOBOAHUKM kKabGens CO CTOPOHHI
npobHuka, a No NOAKJWYEHHbIM wynam XP71-XP3 npo-
CTaBUTb COOTBETCTBYIOWYIO HymMepauuto MNPOBOAHMKOB

CO CTOPOHbI OTBETYUKA.

OcHoBa aBTOOTBEeTYMKA — MUKpocxeMbl DDT wn DD2, pabGoTatowme nNpu HanpsaxeHuu
nx nutavus 3...15 B. OHO nosiBnAeTCcs, Kak TONbKO NAOCOBLIM BbIBOAOM Npo6GHMKA Kaca-

I0TCA NpoBOAHMKA,

COeANHEeHHOro ¢ oAHUM Ku3 wynoB XP1-XP3. Mpun 3aToMm 3apsaxaeTcs

KoHaeHcaTop C71 [0 HAaNpPsSXeHUs, HECKOJIbKO MEHbLEro No CPaBHEHMWIO C HANPSAXeHnem

6aTapen (NPUMEPHO Ha BENMYMHY NageHUs HanpsXeHuUs Ha BXOAHbIX AModax OTBET-
yumka).
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Munkpocxema DD1 — cyeTyuk-penutenb Ha 8, a DD2 — 4eTbipe ABYHanpaBlNEHHbIX
nepeknioyatens. Ha anemeHTax DD2.1 w DD2.2 cobpaH reHepatop NpPsMOYrofbHbIX
MMMNYNbCOB, YacToTa cllefoBaHNA KOTOPbIX (OHA BbiGpaHa paBHoW okono 5 ly) 3aBucuT
OT HOMWHanoB peTtanen R4, C2. OnemeHTbl xe DD2.3 n DD2.4 paboTaloT Kak 3N1eKTPOH-
Hble Kno4u, ynpasnawowme paboToit cyeTymka-genutensa. Ha TpaHaucTtopax VT1, VT2
BbINMOJIHEH €l e OANUH 3NeKTPOHHbIN KMOY, YyNpaBnsaeMblii BbIXOOAHbBIMU CUTHANaMmn cyeT-
ynka-pnenvTtens.

MpennonoXxXmm, 4To NPOBHMK MOAKAYEH K NMPOBOAHMKAM, MOAXOASWMM K wynam
XP4 n XP3 aBTooTBeTuYMKka. CyeTynk cpasy xe rotoB K paboTe, NOCKOJIbKYy Ha e€ro Bxone
R (BbiBOA 15) ypoBeHb normyeckoro 0. NMpu aToM Ha Bbixoae O (BblBOA 2) cHETYMKA MO -
XeT OblTb YPOBEHb OTM4YeCcKon 1, a Ha oCcTajibHbIX BbiIXOoAax — ypOBeHb nornyeckoro 0.
OpoHOBpPEeMEeHHO BKJIlOYHaeTCHd B AelicTBuUe reHepatop u Ha Bxopn CE (BbiBog 13) HauymHatoT
nocTynatb UMNynbCbl. [locne NnepBOro nMnNynbca ypoBeHb 1Ornyeckom 1 «nepemewiaeT-
ca» Ha BblXxo4 1 cyeTymka, nocsie BTOPOro — Ha BbIxoa 2 u T. 4. lNocne TpeTbero uMnynb-
caypoBeHb fnornyeckon 1 okaxeTcs Ha Bbixoge 3 (BblBOA 7), a 3HAYUT, N HA TPAH3UCTOP-
HOM kntoye. NMocneoHUn OTKPoOeTCcs U 3aMKHeT kaTtoabl anonoB VD1-VD3 Ha o6wunii npo-
BOJ, WHaye roBops, 3aMKHeT uenb NnpobHuka. JlTamna npobHMKA BCMNbLIXHET U TYT Xe Nno-
racHeT, MOCKOJ/IbKY YPOBEHb lornyeckoin 1 yxe «nepemMecTuUTcsa» C Bbixoaa 3 Ha Bbixopn 4
(BbiBOO, 11) cueTymka.

Jlanee namna BCNbIXHET ele ABaXAbl (Korga ypoBeHb ormyeckoin 1 6yneT Ha BbIXO-
pax 5wun 7), nocne 4yero HacTynuUT nays3a A0 CNEAYIOWEro NOSBAEHUS YPOBHSA NTOrMYeCKoOmn
1 Ha BbIXOAe 3.

Ecnu xe nnioocoBoli BbIBOA NpobHMka 6yneT coeAMHEH C NMPOBOAHUKOM, noaxons-
WM K wyny XP2, uMkn BCHblWeK 3aKOHYUTCSH paHblle — Kak TONbKO YPOBEHb Nlornye-
ckoih 1 pocTuUrHeT Bbixoga 6. B 3TOT MOMEHT TakoW Xe ypoBeHb 6yaeT Ha 060uMxX BXxogax
anemMeHTa DD2.4. TosaBnsiOWMUNCS NMPU TAaKOM COYeTaHWUM BXOAHbIX CUFHANOB ypOBEHb
nornyeckom 1 Ha BbIXoOe 9TOro afemeHTa (BbiBOA 9) mepeBOAUT CYETYUK B HyleBoOe
cocTosHMEe, N ypoOBeHb normyeckon 1 «Bo3BpawaeTcsa» Ha Bbixon 0. Takum obpasom,
namna npobHuka 6yaeT BCNbIXMBaTb ABAXAbl 32 LUK «OTBETA».
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B cnydyaB noAaknio4YeHUs MNAKOCOBOro BbiBOoAa NpPpo6GHMKA K MPOBOAHUKY, COEAUHEHHO-
My CcO wynom T aBTOOTBeTYMKa, namna nNpobHMKA BCMNbIXMBAET TONbKO pa3 3a BpeMms
uMkna, nockonbky B AelicTBMe BcTynaeT anemMeHT DD2.3, ycTaHaBNMBaOWMUNA CYETYUK B
HyneBO€ COCTOsIHME Mnocne NosABNeHNa ypoBHSA normdeckon 1 Ha Bbixopne 4 (BbiBOO 117).

Kaxnablh pa3 npu OTKPbLITUM TPAH3UCTOPHOrO Kjal4Ya Ha MrHOBEHbe MOo4YTW ucyesaeT
HanpsxeHue Ha katopax puoposB VDI1-VD3. Ho 6naropaps Bknw4YeHuto auopa VD4
TPAaH3UCTOPHBLIA KMOY He WYHTMpYyeT KoHpaeHcaTtop C1 u oH, Hanopobue akkymynsTopa,
6yayyn npenBapuUTENbHO 3apPSXEHHbIM, NMPOAONAXAET NUTATb MUKPOCXEMBbI.

Mpn NOBTOpPEeHMU aBTOOTBETYMKA BMECTO MUKpocxeMmbl K561ME9 MOXHO mpucno-
cobuntb K176ME8 nub6o Apyron aHanorm4yHbli cYeT4YMK, HEMHOrO BUOOU3MEHUB CXEMY,
a BMecTo Mukpocxembl KE61KT3 — K176KT1.

FeHepaTop MMNYNbCOB W 3NEKTPOHHbIE KAKOYN HA BbIXOAE CYETYMKA MOXHO BooOL e
BbINONHUTL Ha aneMeHTax 2N -HE Mmukpocxembl K561JIA7 (puc. 3), pob6aBuB kKackag Ha
TpaH3uctope (VT3), ynpaBnsiowWwmnii ycTaHOBKOW cYeTyMka B HyneBoe cocTosHue. PaboTa
Takoro aBTOOTBETYMKA NMPAKTUYECKN HEe OTNMYaeTcs OT Npeabiaywero.

Bo3MOXeH elle oaouH BapMmaHT aBTOOTBETYMKA — C UCMNOJSIb30BAHUEM OAHOW MUKPO-
cxembl (puc. 4) ¢ yeTblpbMmsa anemeHTamMmun NJIN-HE. Ha Hux cobpaHbl ABa reHepaTtopa,
OAWH N3 KOTOpPbIX (Ha anemeHTax DD1.1 w DD1.2) BbipabaTbiBa€T UMMNYNbCbl C 4acTOTOM
cnepoBaHusa 10 Ty, a gpyron (Ha anemeHTax DD1.3 w DD1.4) — c 4YacToToi cnepoBa-
Hua 2 Tu.

Pab6oTaeT 3TOT aBTOOTBETYMK HECKONIbKO MHAYe MO CPaBHEHWID C NMPeAbIAYWUMU.
Korpa HanpsixeHue oT npobGHUKa nocTynaeT 4yepe3 NpPoBOAHUKWM kabensa Ha wynbl XPT n
XP4 nepBbllii reHepaTop 3akpbiBaeTca M3-3a NOCTynneHus Ha BbiBod 1 anemeHTta DDI1.1
ypOBHSA nornyeckon 1. PaboTawwmint BTOPO reHepaTtop CBOMMU UMNYyNbCaMn OTKpPbIBA-
eT KoY Ha TpaH3ucTopax VT1, VT2 c yactoTton 2 ly. C TakoW Xe 4aCTOTOW MUTraeT nam-
na npo6bHWKa NPM MNOCTYNNEHWM MNAKOCOBOr0 HanpsXeHWs Ha wyn XP2 reHepaTopbl Me-
HAITCA PONSMW W Namna HaydYnHaeT BCNbIXMBaATb 4Yawe — Cc yYacTtotom 10 Tuy. Ecnu xe
NNIOCOBOE HanpsXeHwe NocTy-

nuT Ha wyn XP3, 6yayTt pa6o- R3 330 O01 K5814F5
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Heckonbko CNoOB O KOHCTPYKLMM aBTOOTBeTYMKA, MOBTOPEHHOro no nwboi ua npu-
BeAEeHHbIX cxeM. [oCKONbKYy B OTBETYMKE OTCYTCTBYET MCTOYHWUK NUTaHUA, 06GbIYHO
Tpebylownii 3amMeHbl, BCe AeTanun ycTPOMCTBA MOXHO CMOHTUPOBAaTbL Ha ninate MUHWU-
MafibHbiX pa3dmepoB (ckaxem, 50x50 mMmm, kak y aBTopa) U nocne nposepkn pabortocno-
COBHOCTM ero 3aanTb Naaty 9NOKCUAHO WNakieBKONW UM Takum xe kneem. M3 nony-
YUBLIErOCH B UTOFe MOAYNSA AOJIXHb BbIXOAUTb PA3HOLBETHbIE MPOBOAHUKN C 3aXMUMaMu
«KPOKOAWN» Ha KOoHUAax. MOXHO MPoOCTO MPOHYMepoBaTb NMPOBOAHUKU, Kak MOKa3aHO Ha
puc. 1, a TakXe yCTaHOBWUTb HA MoAyne manorabapuTHble rHe3aa U BCTaBAATb B HUX BUN-
KW C YANVHUTENbHBIMU NPOBOAHUKAMMU-LLYNAMMU.

B npobHMKe MOXHO MCNONb30BaTb SlaMNy HakaJMBaHUA C TOKOM noTpebneHuss He
6onee 300 mMA.

Mepen NnpoBepkoit kabens ero Xunbl XenatTelbHO KPAaTKOBPEMEHHO 3aMKHYTb, 4TOObI
CHATb CTaTU4yeckuii 3apsan, W TONbKO MNOCJE€ 3TOr0 MNOAKAYUTL K MPOBOAHMKAM Ha
OAHOM KOHUe Kabens aBTOOTBETHYMK, @ HAa APYrom KacaTbCf MPOBOAHWKOB BbiBOAAMMU

npobHMKa.
XKypHan«Pagno», 1990,N24,c.80

M. TOPOOQELKUNA

3BYKOBOW MPOBHUK ONA «MPO3BOHKM» MOHTAXA

MpoBepsaa NpaBUIbHOCTb COEANHEHUM AeTane B COOpaHHON KOHCTPYKWLUN, MONb3y-
ACb NnpeanaraeMblM NMPOOHUKOM, HE HYXHO CMOTPETb Ha CTPENKY MHAUKATOpa, Kak npu
paboTte c aBomMeTpoM. Tenepb BaXHO NUWb yNnaBnMBaTb NOsSIBJeHNWE 3BYKOBOro curHana
npobHMKa Kaxnablh pa3, korga wynb npobHuka 6yayT KacaTbCs 3aMKHYTOMN Lenu.

Mpn npoBepke MOHTaxXa W3rOTOBJEHHOW KOHCTPYKUUM, PEMOHTE paguoannapaTtypbl
WIN UCCNENOBAHUN HE3HAKOMON MeyvyaTHOW nnatbl pagnontobutenm ob6bl4HO NONbL3YIOTCSH
camMoenbHbIM OMMETPOM NGO NPOMBbIWIEHHBIM @aBOMETPOM, paboTaloWwmMM B pexnme
ommeTpa. B 6onbwmMHCTBE NOAOOHbLIX N3MEPUTENbHLIX NPUOGOPOB MCNONb3yeTcsa WUC-
TOYHMK NUTaHUSa HanpaxeHunem 3...4.5 B, KOTOpoe Nopol OKka3biBaeTCcss ryobuTenbHbIM,
HanpuMep, ANS NOAKIIYEHHbIX K NnpoBepsieMblM uenam CBY TpaH3uctopoB. Kpome
TOro, OT/IMYNTb Manoe CONPOTUBNIEHNE NMPOBOAHMKA OT COMPOTUBNEHNS KAaTYyWKN MHAOYK-
TUBHOCTMK yKa3aHHbIMM npubopamu He Bcerpa ypaeTtca. M, KOHeYHO, OAMH U3 HepocTaT-
KOB paboTbl CO CTPEJIOYHBIM NU3MEPUTENbHBIM NPUOBOPOM — HEOBXOAMMOCTb MOCTOAHHO
nepeBOAUTb B3rnsA OT MOHTaxa Ha CTpesnky uHamkatopa n o6paTHo.

B npepnaraemMom npobHMKEe 3TUX HELOCTATKOB yaanocb um3bexaTb. Bo-nepBbix,
HanpsXeHne Mexay wynamm B HeM cHuxeHo go 0,3...0,4 B. Bo-BTOpbIX, CTPENIOYHbINA
MHOWKATOP 3aMeHEeH 3BYKOBbIM, MPUYEM 3BYK NOABNASETCSH NMWb TOrga, Korga conpoTue-
neHne mexnay wynamun Haxoantcsa B npepgenax 0...7 Om. Kpome TOoro, B 3aBucuMocCTn oT
peanbHOro CONpPoOTUBIIEHNS U3MEHAETCA TOHANIbHOCTb 3BYyKa, 4TO yAO0OHO NMpwW cpaBHe-
HUN NPOBOAMMOCTW pa3HbiXx Lenei. Bnaropaps mManomMy HanpsxXeHUio Mexay wynamu
npobHUK He pearnpyeT Ha HalMyMe NepexonoB MONYNPOBOAHUKOBBIX NMPpMBGOPOB B Npo-
BepseMbIxX Lensax.

B npobHuke BCcero 4yeTbipe TpaH3ucTopa (CM. PUCYHOK) pacnpoOCTpPaHEeHHO cepun.
VT1 paboTaeT B kackage CpaBHEHUS — €CNM CONPOTUBNEHMEe Mexay wynamu X1 n X2
npesBblwaetT 7 OmM, TpaH3ucTop OTKPbIT. Korga xe npoBepsieMas uenb obnagaet MeHb-
wum conpotmeneHunem, VT1 3akpbiBaeTcs, HO OoTkpbiBaeTcsa VT2 — 4yepe3 Hero nurta-
lowee HanpsiXXeHne noctynaeT Ha MynbTuBuGpaTop, cobpaHHbIN Ha TpaH3ucTopax VT3,
VT4. B ronoBHoM TenedoHe BF1 pa3paeTcs 3ByK, TOHaNbHOCTb KOTOPOro 3aBUCUT OT
nuTaloLWwero MynbTuBnbpaTop HanpsXeHUs, a OHO, B CBOI Oo4Yepedb,— OT KOHKPETHOro
COMPOTUBJIEHUS MEXAY Wynamu.
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Pexum paboTbl VI1 onpenensetca pe3auctopom R2, anop VD1 3awmuwaeTr aMuTTeEep-

Hbli Mepexon TpaH3ucTopa OT CAy4allHOro nonajaHuWa Ha HEero HanpsXeHwus, CKaxem,
npuv nNnpoBepke Lenei BbIKJIWYEHHOrO YCTPOWNCTBA, HO C €le He Pa3pAaUBLINMUCS KOH-
neHcatopamMun 60NbWON €MKOCTH.

KoHeyHo, npo6HWK HayHeT paboTaTb, korpa OyaeT Haxarta kHonka SBT1, «ynpsiTaH-
Has» B wyne X7 n cpabaTbiBalowaa Npu HaxaTtun ero Uribl Ha NPoBepseMblii NPOBOAHMUK
uenn. BMecTO KHOMKM MOXHO MCMNONb30BaTb OObIYHbIA BbIKNOYaTENb, YKPENUB €ro Ha
kopnyce npubopa. Ecnun 3Byk npobHMKa rPOMKUIA M MewaeT oKpyXalwmnm, B rHe3no X3
MOXHO BCTaBWUTb BUJIKY BbIHOCHOTFO rofioBHOoro tenecdoHa tmna TM-2 1 OTKAKYUTHb
BCTPOEHHbIN TenedpoH BFI.

Jetann npobHMKa CMOHTMpPOBaAHbI B kKopnyce paamepamum 100x75x28 mm. Ha ero nu-
LEeBOWN MNaHenu ykpenneH Kancklofib rON0BHOro TenedoHa COMNPOTUBAEHUEM HE MeHee
100 Om, a Ha GOKOBOW CTeHke — rHe3goBas 4YacTb pa3bema X3. Yepes3 oTBepcTue B
60KOBOW CTeHKe BbIBOAAT MPOBOAHUKN M3 MHOTOXWNBHOFO MOHTAXHOro nposona B No-

JIUBUHUNXNOPUAHON N3ONSALUU, K KOHLAM KOTOPbIX MPUMNAUBAIOT Wynbl — UX MOXHO U3-
roTOBUTb M3 KOPMYCOB OT WAPUKOBbLIX aBTOPYYEK.

TpaH3ucTopbl — ntobble Apyrue yka3aHHOM Ha CXxeMe Cepuu, HO C BO3MOXHO 60nb-
wum koaddumMuneHToM nepepaymnm toka. Auopn — nwbo KpemHuesbln. Peanctop RT —
MOH, octanbHble — MIJIT, koHaeHcaTopbl — n6oro Tuna. NCTOYHUK NMUTaHUa MOXET

ObITb COCTAaBNEH W3 ABYX NOCNIEA0BATENbHO COEAUHEHHbIX FraJibBaHUYECKUX 3JIEMEHTOB
mnun akkymynatopos [1-0,25. Pa6oTocnocobHOCTb NpobOHUKa COXpaHseTca nNpu nageHuu
nuTawwero HanpsxeHus go 1,2 B.

Ecnn npu akcnnyataumm npobHuka noHanobuTca U3MEHUTb MOPOr YYBCTBUTENIbHO-
cTu, ckaxem, ¢ 7 po 20 OmM, NnpuaeTcsa ycTaHOBUTb pe3nctop R2 ¢ COOTBETCTBEHHO
60NbWMM CONPOTUBNIEHNEM.

JINTEPATYPA
1. KaHoHoB V. TIpoGHUK CO 3BYKOBOW nHankaumen — Panuno, 1987, N2 9, c. 55.

XKypHan«Pagno», 1996,N°7,c.36

0. COKOJZIOB, A. TAPXOMEHKO

DOA30YKASATEJIb

Mpun onpepeneHun HanpaB/iieHWs BpaleHWs poTopa afnekTpoaBuraTens, nNoaktoye-
HUM CUNOBbLIX NMONYNPOBOAHWKOBBLIX NpeobGpa3oBatenein MU B HEKOTOPbLIX APYruMx clnydasax
Heob6X0AMMO 3HaTb NocnepoBaTeNlbHOCTb da3 B TpexdasHOW NUHUN. DTO MOXHO che-
natb cneunanbHelM npubopom — dasoykaszatenem. Takon npubop Nerko M3roToBUTb
M camMocToAaTeNnbHO. Mpubop (CM. pUCYHOK) paccyuTaH Ha pa3Hoe HanpsaxeHue 220 B
(nuHeiHoe — 380 B).

2C



MpuHuun penctBuna ¢asoyka3aTensa OCHOBAaH
Ha HEPaBHOMEPHOM pacnpefefieHnn HanpsxeHus

nw e

B pasax NpuM HECUMMETPUYHON WX Harpyske, 4TO
NPMBOAUT K HEOAWHAKOBOW SPKOCTM CBEYEHUSn
namn H1 n H2. Ecnn nonHoe COMNPOTUBNEHME BET-

Be dasoykasaTens OAMHAKOBO U koHpeHcaTop C1
noaknioyeH kK dase A, To Ha BETBU, NOAKIIOYEHHON
Kk dase B, Bcerpa 6ynet napaTtb HanpsxeHue B
1,49 pasa 6onbwe pa3Horo, a Ha BeTBU, NOAKIIO- R 24 k

yeHHOU Kk da3e C, — 0,4 pasHoro. CnepoBaTenbHoO, HI H2 220 B. 10 Bt
namna H2 6ypneTt cBeTUTb Apye, Yyem HI.

Mpnbop nopknioyaloT BbIBOAOM KOHAeHcaTopa kK nioboi n3 das cetn M npuHuUMatloT
ee 3a a3y A, ocTanbHble ABa BbiBOAA npubopa NOACOEOMHSIOT K ocTalibHbIM daszam.
fpko ropswasa namna ykaxet Ha ¢pasy B.

PacuyeT sanemeHTOB paszoykasartensa o4yeHb npocT. B TpexdasHon uenun U, = 380 B,
U, = 220 B NOACYMTHIBAIOT HanpsaxeHue B Kaxnon ¢pase C y4eTOM xapakTepa Harpysku:
(U, =220 - 1,49 328 B; U, , =220 - 0,4 88 B. MNpwu ucnonb3osanum namn Ha 220 B
MowHocTblo 10 BT Tok yepesd namny 10:220 = 0,045 A. OnpepensioT conpoTuBNeHne
racawero pesucTtopa B uenu namn R, = (328 - 220): 0,045 2396 Om. BoibupaioT pe-
3ucTtop 2,4 kKOM mouwHoCTbio 0.045° -+ 400 5 Br.

OnpepensioT conpoTusnexHme namnbl 220 : 0,045 4890 Om. CymmapHOoe CONpoOTUB-
feHne BeTBM — naMnbl U racsauwero pesauctopa — 6ynet pasHo 4890 + 2400 7300 Owm.
3Ha4nT, eMKocTb kKoHaeHcaTopa C7 ponxHa 6biTb paBHa 1/2 « 3,14 - 50 - 7300 044 mkD.
MoOXHO ncnonb3oBatb OyMaXxHblil KOHAeHcATOp emMKoCcTbio 0,47 nnun 0,5 mk® Ha Hanpsa-

XeHue, nNpesblalowee NMHelHoe.
Mocne oTknyYyeHns npubopa oT ceTn HeobBXxoaAMMO pa3psaauTb kKoHaeHcatop C1,

3aMKHYB Mexay co6oii Bce BbIBOAbI.
XKypHan«Paano», 1981,N29,c.79

A. ENMUOAHOB

MPOBHNK MOHTAXHUKA-KABEJIbLLNKA

Mpn MOHTaxe MHOTonpPoBOAHbIX KaGenen M XryToB B 3JIEKTPOTEXHUYECKUX N BNEKT-
POHHbIX YCTPOICTBax BO3HMKaeT HEOOGXOANUMOCTb B OnpeneneHnn nNnpoBOAHUKOB Ha CO-
OTBETCTBME C UX Hymepauuneli. O6bl4HO 3Ty paboTy BbINONHSAIOT BABOEM C MOMOLULbIO UC-
TOYHMKA TOoKa WM CUTFHaANbHOro mHpaukaTopa. «lpo3BaHMBas» NOO4YepenHO BCe MNPOBOA-
HUKW, HaxXoAsaT HYXHbINA.

CyuwecTByloWwmMe aBTOMaTU3MpPOBAHHbIE yCTpolcTBa, 0O6CNyXnBaeMble O4HUM MOH-
TaXHUKOM, UMEIOT CJIOXHbIN KOMMYTALMOHHbLIN BGNOK Ha pene, WaroBblXx UCkaTtenax c ye-
naMu obpaTHO CBA3U, KOTOPbLIN MOAKJOYaAOT KO BTOPOMY (AanbHeMy) KOHUY kabens.
OpHako M B 3TOM cny4yan HeoB6XoAUMbIA NMPOBOAHUK OTbLICKMBAETCSH NOCNEe MHOTOKpPaTHO-
ro nepebopa opyrux.

OnuncaHHbIN HUXe NpobHMK cBOBGOAEH OT yka3aHHbliXx HepocTaTtkoB. OH no3BonseTt
OAHOMY MOHTaXHWKY MPOU3BOANTbL BKJIlOYEHWE MPOBOAHMKOB B 3aJaHHOW nocnepoBa-
TENbHOCTU, WUCKJOYas NpPoLEeCcC MHOrokKkpaTHoro nepebopa cocenHUX NMPOBOAHUKOB MpU
OTbiCKAHUN HYXHOro. BoamMoxHas gnuHa kabensa MoOXeT AOCTUraTb HECKOJIbKUX KWUMO-
MEeTpOB.

MpoBGHUK COCTOUT N3 ABYX Y3/10B — aKTMBHOIO M naccuMBHOro. Cxema akTUBHOIO y3na
npo6Huka, paCCHMTaHHoro' Ha paboTy c kabenem o6bemom go 100 npoBOoAHMKOB, Npen-
cTaBneHa Ha puc. 1.
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B akTWUBHbIN y3en BXOAAT KOH-
TakTHOe nofe C KOOPAWHATHbLIM
CBETOBbLIM TabNno U 3NEKTPOHHbIN
610K C reHepaToOpoOM NEPEMEHHOTO
Toka. NMPOBOAHUKN MOHTUPYEMOTO
kabens Ha 6AMXHEM KOHLE MpuUCco-
€ANHSAIT B NPOU3BONBLHOM MNOPSAA-
Ke K KOHTakTam X1.71-X10.10 (Ha-
4YnHaa ¢ X1.1) KOHTakKTHOro nons
aKkTUBHOro yana. MeTannuyeckyto
o60ono4yky kabena ocTaBNAT He-
nonknioyeHHon. KoOHTakTbl pacno-
NIOXEHbl FOPU30OHTaNbHbLIMKM psapa-
MW NO AecsaTb B KaxAaom. Ywucno
papoB — 10. KOHCTPYKUNSA KOHTaK-
TOB MOXeT 6biTb Nt0O6OWK, HO Hau-
nydqwen cnepyeTt nNpu3HaTb Takylo,
KoTopas gonyckaeTt 6bicTpoe nopg-
KJlOYEeHNEe NPOBOAHUKOB 6€3 CHS-
TUSA N3ONALUN.

feHepaTop NepeMeHHOro tToka
CNYXWUT NCTOYHUKOM NUTAHUSA Npob-
HWKa U NpeacTaBnseT co6o Mynb-
TuBnbGpaTop Ha TpaH3ucTopax
V462, V463 c ycunutenamu Toka
(V461, V464), nuTtaowuiica ot 6a-
Tape n anemeHToB 373 06W MM Ha-
npsxeHmem 9 B.

Ecnu npobHuKk wuncnonb3yeTtcs
B LEXOBbIX YCNOBUSAX, €ro MOXHO
nUTaTb NEPEMEHHBIM TOKOM 4acTo-
T0om 50 Ty OoT ceTn Yyepes3 pa3pgenn-
TEeNbHbIN MOHUXAaWNKA TpaHchop-
MaTop CO BTOPUYHOW O0OMOTKOIN Ha
9...12 B (tok okono 0,3 A). B atom
cfy4yae Hapob6HOCTb B reHepaTtope
oTnapgaer.

KoopanHatHoe Tabno coctouTt
M3 AByXx psapoB namn H1-H20, pa3s-
MeLWeHHbIX BOONb ABYX CTOPOH —
neBOW N BepxHeW — KOHTAKTHOro
nona. Yncno namn B Kaxnom ps-
ny— 10. Takum obpasom, kaxpgas
namMna yka3biBaeT Ha TOT UAN WHOW
PS4 KOHTAaKTOB MOAS MAM KOHTaKT
B pagy.

ONEeKTPOHHbIW 6N10K COCTOUT U3
Habopa ANOAHBLIX SYEEeK U ycunute-
nen Toka, NMuTalWMUX namMnbl Tab-
no. Kaxabln ycunmntenb tToka (Bce-
ro ux 20) cobpaH Ha TpaH3ucToOpe
ntpaHchdopmaTtope.
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MaccuBHbIN y3en (puc. 2) npeactaBnsgeT coboii KOHTAKTHOE MOJie C MPOU3BOJIbHbLIM
pacnonoXeHnem KOHTAKTOB, HO KaXAbll M3 HUX MOMEYeH NOPAAKOBBIM HOMEPOM OT «1»
Ao «100». Mexnay KOHTakTamMum BCTpPEYHO-MocsefgoBaTesibHO pacnasHbl anopabl. K KOH-
TakTaM MNaCCWUBHOMO y3na NoAKJYaloT Takke B MPOWU3BONbLHOM nopsapake (HaymHas
c «1») npoBOoAHMKK Kabena Ha AanbHeM KOHLUE, a 000/104KY — K KOHTaKTy «DKpaH».

Pa6oTy no onpeneneHnio HoMmepa NPOBOAHUKOB Kabena BeoyT CO CTOPOHbI aKTUBHO-
roysna, 7. e. Ha 6aMXHeM KoHue. [epBbIM OoNpenensioT NPOBOAHUK, MOAKIOYEHHbIH K
KOHTaKTy «1» Ha panbHeM kKoHue. KoHuoM rmbkoro nposopga, NOAKAIOYEHHOrO K rHe3ay
«lyn» reHepaTtopa, kacatTca obonoykm kabens. Ha Tabno 3aropatoTcs ABe namnbl,
yKas3blBallWMe HoOMep psiaa KOHTAKTHOIrO NoJis U HOMEep 3TOro NPOBOAHUKA B psaay.

HalipeHHOMY NMPOBOAHWUKY MPUCBaMBAOT HOMEP «1», OTKAOYAT OT KOHTAKTHOrO
nons MU kKacakwTca ero wynom. Tenepb Tabno ykaxeT KOOpAMHATbl MPOBOAHMKA «2»,
3aTeM OTKNAKYaT 3TOT NPOBOAHMUK U, KacasiCb €ro wynom, HaxoAsaT NPOBOAHUK «3».
Takum o6pas3om onpenensioT BCe NPOBOAHUKN KabGensa B COOTBETCTBUM C UX HYymMepaumn-
el Ha [ aNlbHEM KOHLE.

HekoTopble kabenn He NMelT MeTannnyeckon 060I04KN NN dKpaHa, HO B HUX €CTb
KOHTPO/NbHbLIN (MOMEYEeHHbIM) NPOBOAHUK. Ero 1 Mcnonb3ylT BMECTO 060M04YKN AN Ha-
XOXOEHUS NPOBOAHMUKA «1».

Ecnn 4ucno npoBOAHWUKOB MOHTUPYEMbIX KaGenen MeHble cTa, eMKOCTb KOHTAKTHO-
ro Noass MOXHO COOTBETCTBEHHO YMEHbLWMUTb, NPM 3TOM YyNpoOWAETCHA U INEKTPOHHbIA
6nok npobHuKa.

B Tom cnyvyae, korga npuxoauTca UMeTb Aeno ¢ oTpe3kaMu kabena mnm xryramm He-
6onbwoit (MeHee 100 M) ONUHBI, YCUAUTENN TOKAa U3 3NEKTPOHHOro 610Ka MOTyT ObiTb
M3bATbl, @ NaMNbl NOAKIOYEHb HENOCPEACTBEHHO K AMOOHbLIM S4eMkaM BMeCTO NepBUY-
HblIX 0OOMOTOK TpaHcdopmMaTopoB (Ha puc. 1 BTOT BapuaHT BKJOYEHUA namMn nokasaH
WTPUXOBbIMU NUHUAMUK). Peanctopbl RT n R6 cnepyeTt 3aMeHUTb Ha Apyrne, CONpoTuUB-
neHuvem 200...220 Om.

TpaHcdopmMaTopbl MOTryT OblTb BbINOJIHEHbI HA KONbLEBbIX MarHMTONpoOBOAaXx
K28x16x9 ns ¢pepputa M2000HM1. O6moTKa / copnepxuTt 980, a // — 860 BUTKOB NPOBO-
pa N9B-1 0,1. lamnbl H1-H20 — CMH6,3-20.

XKypHan«Paano»,1930,N°3,c.26

B. BEJIbYYK

YCTPOWCTBO AJ19 ®A3NPOBKW KABEJIEN

3ToT Nnpubop nNpenHasHayeH AN onpepeseHns KOHLOB NMPOBOAHUKOB TpexdasHoro
kabens. 3a OCHOBY B35TO YyCTPOWCTBO, ONMMCaHHOEe B cTaTbe «3BYKOBOW NOrMYeCKUn
npobHuk» (Paguo, 1978, N2 4, ¢c. 58). OgHo M3 oTNnYMn npepnaraemoro npubopa 3a-
Knto4YaeTcs B TOM, 4TO B HEM MPUMEHEHa CBETOBAs UHAUKaLUNS.

YCTPOMWCTBO COCTOUT N3 ABYX 6N10KOB: OCHOBHOTO, MPUHUUNNANbHAA CXeEMa KOTOPOTO
nokasaHa Ha puc. 1, n BbIHOCHOTro — puc. 2. O6WMIA NPOBOA OCHOBHOro 6noka npu-
coefnHsaT kK 6poHe 6nuxHero koHua dasumpyemoro kabens, a BbIHOCHOW — K OpoHe
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M NPOBOAHMKAM AafibHETrO, MU KacalTCH WYNnOM OCHOBHOro 650ka O4HOr0O M3 NPOBOAHMU-
KoB kabena. Ecnu wyn okaxeTcd NPUCOEANHEHHBIM K HUXHEMY NMpaBoMy MO CXeMe Bbl-
BOAY BbIHOCHOrO 6noka (Ha gpanbHeM KoHue kabensa), To Nocjse Nnogayn NUTaHUS HaxaTu-
eM Ha KHonky SB71 ocHOBHOro 6n10ka oTKpolTcsa TpaH3ucTtopbl VT71- VI3, Tak kak Hanps-
XeHue Ha ux 6ase OyaeT MeHblle, YeM Ha 9MUTTepe. HanpsaxeHne Ha aMUTTEpPe TpPpaH3uU-
ctopoB VT71-VI3 dukcupoBano pguogamu VD1-VD4, paboTalWwWMMmM B pexumme
ctabucTtopa. TpaH3ucTtop VT6 Takxke OoTKpoeTCcs M BKAYUT namny HL3.

HLT
il MH2.5-0.068
7 vr7
R?
5 6x
{3 R11 330
Vo1 HL2
51,002
K503 _ : .
a0 RS 87 D021~ Krssspay  MiAs0.008
R3 5.6x , AR ‘
b S f— 4k 14 1 a
V02 KT3697 7
Kkasoin ¥ ~ \ 75 o
7 , ¥,
R4 5 6x e 560 KT3I50 .
ST ks —
K npooboduukamn VD3 m,’ef? i7 . AL M3 M2 50068
VAV B ' GBI 4,53 581
K Spore XZHM VD3 VD4 K45034 | | I
< ___I - |
L -'+ I+

Puc. 1

TpaH3ucTopbl VT7, VI8 B 3To Bpemsa OyayT 3akpbiThl, Tak Kak Ha Bbixoae aewndpaTo-
poB, cobGpaHHbIX Ha nornyeckux anemeHtax DDI1.1-DD1.1 w DD2.1-DD2.3, npucyT-
CTBYET CUIrHan HU3KOro ypoBHS U namnbl HLT n HL2 He ropsT.

Mpn noaknwyYeHUM Wwyna K cpeaHeMy NpaBoOMYy BbiBOAY BbIHOCHOTO 6/510Kka OTKpolOTCS
TpaH3ucTopbl VT1, VT2, HO 3aropuTtcs nuwb namna HL2. TpaH3ucTtopbl VT6, VI7 6ynyT
3aKkpbiThl. JTamna HLT 3aropuTcs TO/NbKO MOCAe MOAK/IOYEHMS K Wyny BCEN Lenn ANOAO0B
VD1-VD3 BbIHOCHOTrO 6n0Ka.

Mpn HanaxuBaHum npubopa nopbupaioT >
nvopn VD3 BblHOCHOro 6noka. Auopa OONXeH SZ VD! KASO3ZA
6bITb TaKMM, 4TOOBI HanpsaxeHne Ha HeM Ob:no

v

B npepenax 0,29...0,5 B. OH mMoxeT 6biTb Nt0-

y V02 KAS03A
J VO3 4310

6biM, 0o6ecneynBallOWMM yKka3daHHOE Hanpsixe- S
Hue (Hanpumep, na cepunn 47, 09). OAna yno6-

K dpone
[P
K npobadnukxarm

A

cTBa paGoTbl C NPMGOPOM KaXAY0 CUTHANBbHYIO

v

namMny OCHOBHOro 610ka M COOTBETCTBYIOLLMIA
eii BbIBOA BCNoOMoOraTenbHoro 6noka kpacsaT
B CBOW UBET. Puc. 2

OT pepakuuu. [nsa nNoBbIWEHUS HaAexXHOCTU paboTel ycTpoincTBa BmecTo KT315 (VT6-VT8)
nydlie UCnonb3oBaTb TPAH3MCTOPbLI C 60MbWKM AONYCTUMbBIM TOKOM KONnekTopa (Hanpumep, u3
cepuii KT503, KT815, KT817), Tak kak CONPOTUBAEHNE HUTW Nammnbl B XONOAHOM COCTOSIHUWU Npu-
6nmn3unTtenpHo B 10 pa3 HMXe HOMUHANbHOTO.

XKypHan«Paano», 1988,N°4,c.42
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H. POOWYEB

KABEJIbHbIN MPOBHUK
HA JIAMIMAX TNEOLWErO PA3PALA

MpW OTLICKAHUW HEUCNPABHOCTEN MHOTONPOBO/AHBEIX Kabeneil NpuU UX MOHTaxXe Heob-
XOAUMO «NPO3BOHUTb» KaXAbli NPOBOAHUK CO BCEMMW OCTalbHbMM. Ucnonb3oBaHue Ang
9TOro NPOCTbIX NPOBGHUKOB OTHMMAET MHOro BpeMeHU. YToObl 06nerynThb aTy paborTy,
NPUMEHAIT cneunanbHble KabenbHble NPO6GHMKUM. HekoTopble M3 HUX GbiiM OMMCaHbI
B [1, 2]. 3T ycTpoicTBa NO3BONAIOT 3HAYUTENbHO YCKOPUTH MPOLECC ONpeaeneHns
KOHLOB Kabend.

HL1-HL 99

HL99
e by b1 TH-0,3 “gg+

NMpo6HUK, ONUCAHHbLIN HMXe, Gonee NPOCT B U3TOTOBNEHUN U HANaXMBaAHUWN, B HEM
MCNONb30BAHO 3HAaYMTENbHO MeHbllee 4Yumcno petanein. OH paccyuTaH ana paboThl
c kabenem, copgepxawmnm He 6onee 99 NnpoBOAHNKOB. YCTPOMWCTBO COCTOUT U3 Tpex 6no-
KOB: OCHOBHOro (puc. 1), mHaunkauuum (puc. 2) n nutauma (puc. 3). MpuHuun paboThbl
OCHOBAH Ha 3aXWUraHWW HEOHOBbIX NaMN MNPW AOCTUXEHUUN ONPELENEHHOrO HaNPSAXeHNs
Ha HUX.
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K KOHTAaKTHOMY MOJIl0 OCHOBHOTO
6noka, 3a4alolWero Hymepaumuio Npo- VT 2 20»4‘(*?28'
BOAHWKOB, MNPUCOEAUHSAIOT GAVXHUIA Vp1-vioe
KoHel, kabena. MPoOBOAHWUK, NOAKIIO- R1 R3 b T 42265
YeHHbIA K BbIBOAY «1» nonyyaeT no- g1oly 39 I I
pankoBblih Homep 1 nT. 4. NpoBogHU- +
KW Ha AanbHeM KoHue kabens B npo- 52 RL ' 120 8
M3BONLHOM nNopsaake NOAKAYAT K ng 19
KOHTakKTHOMY nofl 6noka WHAWUKA- *r1 3 —
umn. K BbiBogam «0» o6oumx 6nokoB 20mix128 VIt viz
NoAaKMI0YaldT MapKUPOBAaHHbLI NpPo- MI124E
BOAHMK Kabens UnuM ero onneTtky, Ko- ¢
TOpble UCMONbL3YIOT B KayecTBe obLLe- RS 43 GB! 587
ro nposoaa. %__“_e_e‘“_j:_.

Mpn nomade HaNpsXeHUs Ha 610K + -
MHONKALUUN HaXaTuem Ha kHonky SBT Puc. 3

6noka nuTaHus uMdbpoOBbLIE UHAUKATO-

pbl HG1, HG2 BbiCBETAT HOMEP BbIBOAA, K KOTOPOMY NMPUCOEAVNHEH NPOBOAHUK 1 CO CTO-
pOHbI OCHOBHOro 6noka. [locne 3TOoro nNMUTaHwe OTKAOYAOT, HAWAEHHbIN NMPOBOAHUK
MapKUpyOT U COeAUHSAIOT ¢ BbiBOAOM «0» 6noka uHaukauum. 3atemM onsaTb NopaloT Ha-
nps>eHne NUTaHUs, U MHAWKATOPbI BbICBETAT HOMEP BbIBOAA, K KOTOPOMY MOAKIIOYEH
nposoAHuk 2. Takum o6pa3om OOAUH 3a APYrUM ONpenensioT BCe NPOBOAHUKMN Kabens.

HanpsxeHne nutaHus AO0NXHO O6bITb Ha 5...10 B 6onbwe, 4emM cyMMa HanpsXeHwun
3aXuWraHvss HEOHOBOW NamMnbl U UMPpPOBOro nHAMkatTopa. Jlamnel U MHAUKATOPHLI cneayeT
BbIOMpaTbh OAHOTUMHbBIE U XeNaTeNbHO C BO3MOXHO MEHbLWMUM HanpsXeHWemM 3axu-
raHus.

OnbITHBIM NyTeM 6bIIO NMPOBEPEHO, 4TO y NpnbOpPOB, TUM KOTOPbLIX yKa3aH Ha CXeMme,
YCTONYUBLIA pa3pag rapaHTMpoBaH npu HanpsaxeHun 170 B.

Mo coobpaxeHnam TexHUKN 6Ge30MNacCHOCTW B YCTPOWCTBE Ny4ylwe BCEro UCNob-
30BaTb He ceTeBOW 6NOK NUTAHUSA, @ ManoOMOLWHbBIN Npeobpa3oBaTenb HaNpsaXeHusa (Tok
Harpyskun okono 2 MA) C perynmpyeMblM BbIXOAHbIM HanpsixeHuewm. MpuHumn paboTbl
npeobpas3oBatensa noapo6HO onucaH B [3].

TpaHcdopmaTop T1 — TOpoupanbHbIi. MarHUTONPOBOA COCTAB/IEH U3 ABYX CNOXEH -
HbiX BMecTe koneyu Tunopasamepa K64x55x1,5 ua anbcudpepa THK. O6mMoTKa / comepxuT
400 BuTkoB npoBopga M3B-1 0,2 ¢ oTBOAOM OT cepeAuHbl, o6mMoTka // — 11000 BUTKOB
NnoB-1 0,18. Pesauctop R5 — ClMN5-20. BmecTto onopos 2266 MOXHO MPUMEHUTb NiO-
6ble, y KOTOpbIXx o6paTHOE HanpsXeHue nNpeBblllaeT BbIXOAHOE HanpsXeHue npeobpa-
3oBatensa. baTtapes GB7 coctouT u3 aByx GaTapein 3336, coeAMHEHHbIX NocnenoBa-
TenbHO.

MpaBunbHO cobpaHHOE YCTPOMCTBO HanaxmBaHusa He TpebyeT. Heo6XxoAMMO TONbKO
YyCTaHOBUTbL (pe3ncTtopoM R5 6noka nuTaHus) nuTalolee HanpsaxXeHue Tak, 4Tobbl und-
pbl HA MHAMKaTopax 6bINY BUOHB OTYETAUBO.

Mpu akcnnyatauuu npubopa cnenyeT yynTbiBaTb, YTO €CNAM NMPOBEPSAEMbIA NMPOBOA-
HUK kabens o6opBaH, TO APKOCTb CBeYeHUsa LMbp Ha UHANKATOPAX 3HAYUTESIbHO MOHMU-
3UTCS UNun umopb 6yAyT BbICBEYEHb HE MOMHOCTbIO. MHAMKATOPB NMpuU 3TOM MOKaxyT
HOMEpP NMPOBOAHUKA HA eAUHULY BOoNbLWNA.

NUTEPATYPA
1. EnngaHueB A. TNMpoBHUK MOHTaXHUKa-kaoenblwmka.— Paguno, 1980, N2 3, c. 26.

2. [lpobHuuya H. KabenbHbln NnpobHnk — Paguno, 1985, N2 3, c. 24.
3. KpbiioB B TpaH3UCTOPHbLIN Npeobpa3oBatenb HanpsxeHusa.— Paguno, 1973, N2 10, c. 26.
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M. METPYHSAK

NMPOBHUK-NHOUKATOP

Mpn noncke HEUCNPABHOCTEN M HanaXMBaAHWUW YCTPOWCTB aBTOMATUKN U PasfiNyHbIX
3NeKTpopansnoyCcTaHOBOK 3JileKTpocaecaplo NPUXoAUTCA MCNONb30BaTb ABa, a TO U TpwU
n3MepuTenbHbix npubopa: TokouckaTeNb, aBOMETP, YCTPOWCTBO ANA NPOBEPKN uenen
(baTapes 3NneMeHTOB, BkJllo4UeHHass NnocfefoBaTefNlbHO C NaMMNoOW HakanuBaHusa). OTO
co3faeT onpeneneHHble Heyaob6cTBa kak B NepeaBuUXeHUn, Tak u npmn pabote. BmecTte
cC TemM B nopaBnawwemM 60NbWMHCTBE NPakTUYECKUX Cly4YaeB M3MEepPEHME TOYHOrO 3Ha-
4yeHUs napameTpoB He TpebyeTcs, HYXHO NUWb NOATBEPXAEHWE 3apaHee M3BECTHbIX
GUKCMPOBAHHBIX 3HAYeHUN.

[To9TOMY ecTecTBEHHO CTpeMneHne co3gaBaTb NPOCTble KOMOUHMpPOBaAHHbIE NPOO6-
HUKW, OoTBevyawuwme TpeboBaHNAM KOHKPETHbIX YCNOBUN paboTbl. O4eBMOHO Takxe, 4TO
HEBO3MOXHO M3rOTOBUTb NPOCTON Npubop, KOTOPbLIK CMOT Obl YAL,OBNETBOPSATb BCEM MNO-
TpebHOCTAM, BO3HUKAIOLWMUM B Pa3/IMYHbIX 061aCTAX TEXHUKN.

B naHHOM npobHuke o6beANHEHbl T€ BUAbLI UCMNbITAHWUIA, KOTOPblEe Ha NpakTUke Yauwe
Bcero 6biBatoT Heo6xoanMbl. NMpPoBGHUK, BbINOJIHEHHbLIM B BuAe wyna, yoobeH B akcnnya-
Tauuu, umeeT manble rabapuTbl U maccy, cnocobeH anutenbHoe Bpemsa paboTaTb 6€3
CMEHbl UCTOYHMKA NUTaHUA. OTCYTCTBUE CTPENOYHbLIX UBMEPUTENIbHLIX NPUBGOPOB MNOBbI-
waeT ero ycCTOMYMBOCTb K CAly4alHbIM NageHnsam u ygapam.

Mpo6HNK NO3BONSET ONPEeAeNaTb HanNM4YMe B NPOBEPSIEeMON Lenm NepeMeHHOro n no-
CTOSAHHOTO HanpsxeHus B gmanasoHe 60...400 B, a Takxe noatBepxnatb GUKCUPOBAH-
Hble 3HayeHusa 6, 12 n 24 B, nHanumpoBaTb conpoTuBieHue B npepenax 5...50 Om un
50...500 OmM, npoBepATb NCNPABHOCTb KOHAEHCATOPOB eMKoCThbio 4 Mmk®d 1 Gonee.

MpuHunnuanbHaa cxema npubopa nokasdaHa Ha puc. 1. Mpu Bcex BMAax McnbiTaHU
ero nopkaloyalT K NpoBepsseMon uenum wynom 1, CMOHTMPOBAHHLIM Ha Kopnyce npubo-
pa, 1 Wwynom 2, COeaMHEHHBIM C NPUBOPOM TMOKUM MHOTOXUNbHBIM MPOBOAOM.
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Moka3aHHOe Ha cxeMe NonoXeHwue kKHonok SB1 un SB2 cooTBeTCTBYET PEeXWMYy UHAOWN-
Kauum HanpsixeHusa 60...400 B. B aTtom xe pexume uenb VDI, R4, R5 no3sonseT 3apa-
XaTb aKKymMynsTopHyilo 6atapeto GBIT.

Mpu HaxaTum Ha kHonky SB2 npubop paboTaeT B pexumme MHAUKALUU GUKCUPOBAH-
HbIX 3Ha4YeHUN HanpsxeHusa. Ecnu Bknwoumncsa ceetopnunopn HL4 B ucnbiTyemMon Lenn Ha-
npsxeHne He meHee 6, HO He 6onee 12 B, ecnu cBeTAT cpady HL4 n HL5 — To B npepe-
nax 12...24 B, a ecnu Bce Tpu cBetoaunona HL4, HL5 HL6 — Gonee 24 B. Mpun namepe-
HUN HanpsXeHWs NMOCTOAHHOrO Toka wyn 7 NoAKn4YalT K NJAIOCOBOMY NPOBOAY NpoBe-
psemMon yenwu.

Mpun HaxaTum Ha kHonky SB1 (SB2 oTnyweHa) npubop paboTaeT B pexmme umHOuKa-
umm conpotuBneHus. FoToBHOCTb Npubopa kK paboTe NPOBEPSAIOT OAHOBPEMEHHbLIM Ha-
XaTnem Ha KHonky SBT 1 3amMblkaHuem wynoB. MNMpu aToM cBeYeHMe CBETOAMOAOB HL2 n
HL3 oanHakoBO M MakCMManbHO, Y4TO COOTBETCTBYET HYJI€eBOMY M3MeEPSAEMOMY COMNpPO-
TueneHuio. ConpotmeneHmne B uHtepeane 5...50 Om vHanunpyet ceetoamon HL2, meHsas
APKOCTb CBEeYeHUss B 06paTHOW NMPONOPLMOHANBHOCTN; NPW 3TOM APKOCTb cBeToAMOpAa
HL3 ocTaeTcss HEM3MEHHOW U MakCUMallbHOW.

Ecnn mexpay wynamu BKIOYEHO conpoTuBneHue 6onee 50 Om, cBeTtopunop HL2
He cBeTUT, a cBeToAamnofd HL3 ymeHblwaeT SpKOCTb CBEYEHUS C YBEJIMHEHNEM CONPOTUB-
neHns. OTO0 JaeT BO3MOXHOCTb NMpW onpefeneHHOM HaBblke onpenensiTb 3HavyeHue
CONPOTUBAEHNA C TOYHOCTbLIO, A,OCTATOYHOW AN NpakTuku. B aTom xe pexume onpepe-
NS0T LLENOCTHOCTb P-N NEPEexXono0B ANOAO0B, TPAH3UCTOPOB U T. N. McNpaBHOCTb KOHAEH-
CaToOpOB 3HAYUTENbHONW €MKOCTU ONpenensioT N0 MHTEHCUBHOCTW BCMNbIWKW CBETOAUO-
ha HL3 B MOMEHT KacaHusa wynamu BbIBOOOB KOHAeHcaTtopa.

Mpunbop 3awmueH oT ownboyHoOro noaknwyeHns nop HanpsaxeHne 220 B B pexume
M3MeEPEHMUS COMNPOTUBAEHUSA MAN GUKCUPOBAHHBIX 3HAYEHUI HU3KOrO HanpsxeHusa. Ysen
Ha TpaH3ucTtopax V72-VT4 B TeyeHUe BpeMeHW, HEOBXOAMMOro AN U3MEPEHUS, Takoe
aBapuiiHoe Noaknio4YeHne BbiAepXuBaeT, a y3en Ha TpaH3ucTope V71 3awumwaloT Anonabl
VD2-VD7 w npepoxpaHutenb FUT.
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Bce petanu npobHuka, 3a uckiawyvyeHnem b6atapen nutaHma GBT n npepoxpaHutens
FUT1,cMOHTMpPOBAaHbI Ha OBYX MeyvyaTHbIXx nnatax n3 GponbrmpoBaHHOro CTekJOoTeKCcToNmMTa
TonwmHoin 1 MM. YepTtexm obeux nnaTt nokadaHbl Ha puc. 2. 34ecb Xe nokasaHbl Bce
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nepemMblykn U MexnnaTHble coeanHeHns. O6e nnaTtbl CKPennaiT Mexay cob0oin 4eTbipb-
MS BUHTaMum M2.5, npu aToM nnatbl J0JIXHbl 6bITb PACNoN0XeHbl Ne4yaTHbIMU NMPOBOAHU -
KaMu BHYTpPb. Mexay nnatamMm HeobOGXOAMUMO YNOXUTb M3ONUPYIOLWYIO Npoknaaky m3
cTeknotekctonuta (6e3 donbrn) TonwWMHONn 1 MM, paaMepbl NPOKAaAKkM PaBHbl pa3me-
pam nnart.

K Topuy nnaTtbl, Ha KOTOPOW pa3MelWeHb CBEeTOAMOAbI, Nankon K GONbLroBblM NNO-
wapkam, o6o3HayeHHbIM O6ykBamMu A n B, kpenat ¢danbwnaHenb n3 GoNbrMPoBaHHON0
cTeknoTekcrtonuta TonwmHon 1 mm. B danbwnaHenn ceBepnatT OTBEPCTUSA Nog CBETO-
ANOLbl N OKHO NMOJ HEOHOBYIO namny.

Heobxoaonmble HaQNMCM MOXHO HaHecTu Ha danbwnaHenb TpaBneHnemMm GoONbLIN UK
KpacKoMn.

MukpoBblkntoyatenn MM -5 3akpennatT cko6bamMu M3 MeaHOW NMPOBOJIOKU TONMWMUHON
1 MM, BNnassHHbIMW B NnaTy K CNeunanbHO NPeayCMOTPEHHbBIM 419 9TOro naou,agkam.
MpepoxpaHnTenb BMOHTUPOBAH B wyn 2.

Kopnyc npo6bHuka CkjleeH M3 IMCTOBOr0 HEMNpPO3payHOro NOoAMCTMPONA TONUWUHON
3 MM. CO CTOPOHbI MHAMKATOPOB B KOPMNyce Bbipe3aloT NPSIMOYrofibHOE OKHO, B KOTOpoOe
BKJIEMBAIOT TakuUX Xe pa3MepoB MJacTUHY M3 NPO3pavyHOro opraHmM4eckoro crekna,
a TakXe CBepnaAT OTBEPCTUSA ANA KHOMOK, KOTOPbIe TakXe U3roTOBJIEHbI U3 NOAMCTUpoOna.
OBa akkymynatopa [-0,1 ¢ukcupywoT ckoboil M3 MenHOW MNPOBOJIOKU, Ha KOHLUbI
KoTopoih HapeTbl NMBX Tpybku. KoHubl ckob6bl BnasiHbl B He6onbWwyto nnaty n3 Gonbrnpo-
BaHHOro cteknotekctonuta. KomnoHoBKa wyna npegcrasneHa Ha puc. 3.
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HeOHOBy}O namny HL1 cnenyet 3allUTUTb NOPONIOHOBbIMK NpokKnagkamMm OT nopyu
npun ynapax. Co6CTBEHHO WYynNbl U3rOTOBAEHbl U3 NaTyHn. OANH U3 HUX — wyn 1 — npu-
BMHYEH K nnaTte 1, a Apyroh — BBUHYEH B TPpyOKy M3 nnactmacchl. B aToii xe Tpybke

HaxoOouTCa W 3aXaTblh NPYXWHOW NPefoOXPaHUTEND.

TpaH3nuctopbl KT3156 B npobGHMKe MOXHO 3amMeHUTb Ha KT315A, KT315T,
a KT816A — Ha KT816Bb, KT816I, B Takxe Ha KT814A, KT814b. MNpepoxpaHuTenb
FU1 — BMN1-1 0,5 A, nnu, nydywe, Ha 0,25 A.

Ceetopaunonb AJTI102A n ANN307A nydywe 3aMeHUTb Ha Gonee sipKne MO CBEYEHUIO
AN1026 n AN3076. BmecTo ,-0,1 MOXHO NpuMeHNTb akkymynaTtopbl ,-0,06. HeoHoBYylO
namny MHC-1 MoXHoO 3aMeHUTb Ha MH-3.

HanaxuBaHne npubopa HaymHaloT ¢ y3na Ha TpaH3uctope VT1. K wynam nogknioo4ya-
10T MUAnNnamMnepMeTp NOCTOSSHHOTrO Toka. Pe3uctopbl R2 1 R3 BpeMEHHO 3aMeHSI0T Ha
nepemMeHHble conpotuBneHnem 100...300 OM, a OBUXKM UX yCTaHaABNINBAOT HA MaKCU-
MYM COMPOTUBAEHUS. YMeHbllass conpoTuBNeHne peanctopa R3, ycTaHaBnAuBalT TOK
10 MA no wkane MmkKkpoamnepmeTpa, NpuM 3TOM HauyumHaeT cBeTUTb cBeToamopn HL3.
3aTemM ymMeHblalOT conpoTuBneHne pesnctopa R2, pobueBasacb 0AMHAKOBO IPKOro CBe-
yeHns oboux ceetoamopnoB HL2 n HL3. Mocne 3Toro MamMepstoT CONPOTUBNEHUE nepe-
MEHHbIX Pe3ncTopoB N BNamBalwT Ha UX MECTO MNOCTOAHHbIE PE3UCTOPbl COOTBETCTBY-
wWnx HOMMHANOB.
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Y3en Ha TpaH3uctopax V72-VT4 o6bI4HO B HanaxXuBaHWM HE HyXpaeTcs, ecnu geTa-
NI MUCNPaBHbl U UX TUMOHOMWHANbl COOTBETCTBYIOT YKa3aHHbIM Ha CXeMe.

O Heob6xopumocTu nopsapsankn 6atapen GBT yka3biBaeT 3aMeTHas Ha raas pasHuua
B APKOCTU CBeYeHusa cBeToanmopnos HL2 n HL3 npn 3ambikaHun wynoB npubopa. Ana 3a-
pPAOKW WYynbl BKJOYAOT B PO3E€TKY OCBETUTENbHON CeTu HanpsaxeHnem 220 B.

XKypHan«Paano», 1991,N212,¢c.22

Nn. NONAHCKUN

YHUBEPCAJIbHbIV MPOBHWK 3NIEKTPUKA

|_|pl/1 M3rOTOBNEHNN, HanaXmBaHMmM M peMOHTE Pa3J/iIN4yHbIX 3ﬂeKTp0I‘IpI/I60pOB npuxo-
ANTCA NpoBepPATb Halndyme CeTeBOro mam CTaHOAPTHOrNO BbINPAMJIEHHOro HanpaxeHuda
B uUendx, UeJIOCTHOCTb 3JIEKTPpUN4eCckKunx coeauvHeHUn n otTpenbHbix petanein. KoHeyHo,
MOXHO NONb30BaTbCAd B 3TUX Clyd4adX aBOMeETpPOM, HO OH nopot Hey,qo6eH, Aa N 4acTo
npunxogntca OoTBJleKaTbCH, 4yTO6bI B3rNgHYTb Ha nokKa3aHuUga CTpenkun mHoukartopa. J'Iquue
nonb3oBaTbCAd NpeagnaraeMblm I'Ip06HI/lKOM.

NMpo6GHUK NO3BONAET ONPEAENUTb Hanuyume, xapakTep (NOCTOSSHHOE WU NEepeMeH-
HOE) M NONAPHOCTb HanpsxeHusa, y6eanTbcs B TOM, UMeEETCH MAM HeT o6pbIB uenwu,
a TakXke OLEeHUTb ee COMPOTUBNEHNE, NMPOBEPUTb KOHAEHCATOP €MKOCTbIO OT HECKOJb-
KUX Telca4 nukodapapn A0 COTeH Mukpodapapn Ha o6pbIB, KOPOTKOE 3aMblkaHue, TOK
yTEYKN, MPOBEPUTb P-N NepPexonbl NONYNPOBOAHWKOBLIX NpubopoB (AMOAOB, TpPpaH3uUC-
TOPOB), MPOKOHTPONNMPOBATL COCTOSAHME BCTPOEHHOW akKyMynsaTopHoW 6aTtapeun.

B cocTtaB npo6Huka (puc. 1) BXOAAT TakTOBbLIA reHepaTop, BXOOAHOW KOMMYyTaTop,
ABa KoMnapaTtopa, ABa ToHanbHbiXx (800 m 300 ly) reHepaTopa, CBETOBble U 3BYKOBOW
WHANKATOPHBI.

TakToBbIAi reHepaTop cob6paH Ha anemeHTax DD1.2 w DD1.3. OH BbipabaTbiBaeT
npsMoyronbHble konebaHus no dopme 6AM3KON K MeaHApPY (ANUTENbHOCTb M nays3bl
paBHbl), cnenylowme ¢ HactToTon okono 4 Iy, C BLIXOOQOB reHepatopa U NOAKAIOYEHHOro
K HEMY MHBepTOopa Ha 3anemeHTe DD1.4 npoTuBodasHbie CUrHanb MNOCTynalT Ha BXOA-
HOW KOMMYTaTOp M KOMMNapaTophl.

BxooHOW KOMMYyTaToOp COCTOUT M3 TOoKkOoorpaHuuymBatwux peaumctopos R5, R6,
BLIMPAMUTENLHOIO MOCTa Ha aunopax VD1, VD2, VD4, VD5, ctabunutpoHa VD3 n anekT-
POHHBIX KalO4yeWn Ha TpaH3ucTopax VT1, VI3, BKIOYEHHbLIX MO CXeMe C 06WmMM KONNeKTo-
poM. KoMmyTaTop NO3BONAET NPU NPOBEPKE HAMPSXEHWN Mcnonb3oBaTb UX AN NuUTa-
HUS COBCTBEHHBIX MUKPOCXEM, a Npu NPOBEpPKE COEAVMHUTENbHbLIX Lenein nu nepexonos
nonynpoBOAHMKOBbLIX NPUOOPOB — nNofaBaTb HA HUX MEPEMEHHOE WNN MOCTOSSHHOE Ha-
npsixeHue.

Komnapatopamu paboTatoT anemeHTol DD2.1, DD2.2. Kackanbl Ha anemeHTax DD3.1
n DD3.2 — cornacyouwmne Mexay komnapatopamMu n niagmkatopamMmu.

ToHanbHble reHepaTopbl 3BYKOBOW MHAuKaumm cobpaHbl Ha anemeHTax DD2.3, DD3.3
(800 I'u) n DD2.4, DD3.4 (300 I'y). OHM HarpyXeHbl Ha Nbe3oKepaMU4yeCcKnin nanyyatennb
BQ1. Kackaabl CBETOBOI MHAMKALMM BbIMOJIHEHbLl HAa TpaH3ucTopax VT4, VT5 (oHu pabo-
TaloT B KJIIO4EBOM pexume) n ceetoamonax HL1, HL2 COOTBETCTBEHHO KpPacHOro n 3ene-
HOro uBeTa CBe4YeHUs. ApPKOCTb CBETOAMOLOB ONPenenseTcs CONPOTUBAEHNEM pe3unc-
Topa R14.

Kackap Ha TpaH3ucTope VT2 ncnonb3yetcs TOJNIbKO NPU NMPOBEPKE COCTOAHUS UCTOY-
HMKa NMUTaHUA — akkymynaTopHoi 6aTapeun GBT1, COCTaBNEHHON W3 YeTbipex akKymyns-
TopoB [-0,03. Ona nop3apaaku 6atapem B npobHWke ycTaHoBneHa uenodka R11VDE,
orpaHvyuBailowas 3apanHblii TOk A0 TpebyemMoro 3HavyeHus.
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PaccmoTpum pexumbl paboTbl NpobHMKA, yCTaHaBAIMBaeMble nepeknatoyvyatensamm SAT
n SA2.

Mpu KoHTpoNe HanpsaxeHus (SA2 — B nonoxeHuun «U», SA1T — «U, R») BXOOHOW cuUr-
Han 4yepes3 wynbl X7, X3, pa3dbem X2 n TokoOrpaHuMyMBawuUme pe3mcTopbl NocTynaeTt Ha
BbIMPAMWUTENbHbLIA MOCT, aMWUTTepbl TpaH3uctopos VT1, VI3 n BXxoAbl KOMMNapaTtopoB.
BknioyaeTca B OelWcTBMe napameTpuyeckuii ctabmnmaatop Ha ctabunutpoHe VD3 wu
bdunbTpylownii koHgeHcatop CT1 — C HUX HanNpsaXeHue nocTynaeT Ha MUKPOCXEeMbl
npobHMKa M TpaH3UCTOPbl KOMMYyTaTopa. 3anyckaeTcs TakTOBbI reHepaTop. HauyunHaioT
nooyepenHoO OTKPbLIBATLCA U 3akpbiBaTbCa TpaH3uctopw VI1, VT3

OQHOBPEMEHHO C 3aKpbITUEM OAHOIMO M3 HUX HAa COOTBETCTBYIOLWMIA KOMNapaTtop no-
faeTcs curHan paspeuweHus paboTtbl. Ecnm BxogHOe HanpsaXeHne komnapatopa NpeBbl-
waeT NOMOBMHY NMuTalowero, KomnapaTtop cpabaTtbiBaeT M BKJlOYaeT reHepaTtop 3BYKO-
BOM 4acTOThbl M CBeTOAMO[ «CBOero» kaHana. K npumepy, ecnu Ha wyne X1 OTHOCUTENb-
HO wyna X2 nncoBoe HanpsXeHue, pa3fgaeTcs NPepbIBUCTHIN 3BYKOBOW CUrHaN 4acTo-
To okono 300 lNy u BCcNbixMBaeT ceBeToanon HL1, a ecnn MMHYcoBOe — 4YacToTa curHana
6ynet okono 800 My u BcnbixHeT cBeToamnon HL2. Mpu nepeMeHHOM HanpsaXeHun B UC-
cnenyemon uenm nonepeMeHHo paboTatT o6a kaHana MHAUKaLUUNU.
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YacTtoTa TakTOBOro reHepartopa HaMHOrO HWXeE 4aCTOTbl CETEeBOro HanpsxeHus
(50 Ty), NnoaToMy Npu nNojavye Ha BXOA NPOOGHUKA BbINPAMIEHHOIO, HO HE CrlaXeHHOro
Hanps>XeHWs, M3-3a ero nynbcauumn ycnesaeTt cpaboTaTb BTOpOW komnapaTtop. B utore
3Byk 6yneT kak 6bl MOAYNMPOBaTbCS, YTO XOPOLWO BOCAPUHMMAeETCs Ha cnyx. M3-3a
nHepuumn rnas cpabaTbiBaHWS CBETOBOW MHAWKALUN 3aMeTUTb He yaacTcs.

Mpn KOHTpONe CoOeAVHUTENbHOW LEenn M ee CONPOTUBNEHUSA (nepeknyaTenb SA2 —
B nonoxeHun «R», SA1T — «U, R») BCS 3nekTpoHuka npobHuka nutaetcs oT BGaTapewu
GB1. Ee HanpsxeHne NONEpPEMEHHO nopaeTcsd Ha wynbl. NMpeanonoxXum, 4To Npu Te-
KylLeM COCTOSSHMMU TAKTOBOro reHepatopa OTKpPbIT TpaH3ucTtop VT1, a 3akpbT VT3
Ha wyne X7 oka3blBaeTcsd NNOCOBOE HanpsxeHue, a Ha X2 — MUHycoBoe. B aTom
cnyyae 3anpeuweHa pab6oTta komnapaTtopy DD2.2 (n ero kaHany mHaukauum) n paspewe-
Ha DD2.1.

Ecnu wnccnepyemas uUenb pa3oMKHYyTa MAW ee cCOMNpPOTUBNEHWe Benuko (6onee
24 xOM), napgeHue HanpsaXeHUs Ha pe3ncTope R7 MeHblue HanpsxeHua cpabaTbiBaHUA
komnapaTtopa DD2.1, wHpaukauus OTCYTCTBYeT.

C yMeHblWeHNneM COMNPOTMBNEHMA Lenn Bo3pacTaeT HanpsxeHue Ha peaunctope R7.
Kak TOoNbKO OHO MPEBLICUT MOJNIOBUHY HaNpsiXeHUs nutaHusa, Komnapatop cpaboTaerT,
BKJIlOYATCHA 3BYyKOBas uHAmkauumsa yactotoir 800 Ny v ceeTtoauon HL2.

C n3MeHeHUeM COCTOSSHUS TakKTOBOro reHepatopa U3MEHSAITCHA COOTBETCTBEHHO U
dyHKUMM KoMnapaTtopoB. lMpn aToOM B cnyyae NpPpOBEPKN LENEN CONPOTUBNEHNEM MeHee
24 kOm 6ynyT paboTtaTb NnonepeMeHHO ob6a KaHana MHANKALUN.

B 3aTOM Xe pexume NpoBepsioT p-n nepexonbl MOAYNPOBOAHUKOBBLIX MPUOGOPOB.
Mpun obpbiBe (NeperopaHun) nepexopa MHAMKaAUMUA OTCyTCcTByeT, npu npoboe paboTatoT
o6a kaHana mHamkauuun. Ecnm nepexon mcrnpaBeH, MOXHO cpa3y OonpenennTb «nNonsip-
HOCTb» €ro noakal4YeHns K wynam npobHuka. 3BYKOBOW curHan yactotoin 800 My mn 3a-
XuraHme 3efneHoro ceetopgunopa (HL2) os3HavyaloT noaknw4vyeHme uwyna X7 Kk p-obnactu
(ckaxem, K aHopy amopa), 4actoTta 3Byka 300 Iy v 3axuraHue KpacHoro ceetoamopa
(HL1) cBuoeTenbCTBYIOT O COEAUMHEHUM 3TOro wyna ¢ n-ob6nacTtblo (kKaTogom auopa).

Ons npoBepkM KOHAEHCATOPOB MNepekjyaTenn ycTaHaBiMBAOT B MNOJIOXeHUe «R».
B atom cnyyae paboTa TakTOBOro reHepaTtopa npekpawaeTcs, MOCKOJNIbKY Ha BbiXxo4e
anemeHTa DDI1.1 ycTaHaBnMBaeTCs HU3KWUIA NOFrMYeCKUN ypoBeHb (noruyeckuin 0).
Takoi e ypoBeHb yCTaHOBUTCS Ha 6as3e TpaH3ucTopa VT1, n oH 3akpoeTcsd. TpaH3uc-
TOp VT3 okaxeTcs OTKPbITbIM, MO3TOMY Ha wyne X3 6yaoeT NAlOCOBOE HanpsXeHue.

MpenBapuTenbHO pa3psXeHHbIN KOHAEHcCaTOp MNOoAKAYaAT K wynam npobHuka.
HauynHaeTca 3apsigka KoHAeHcaTopa, Ha pe3uncTtope R2 nosABnsAeTcs NAKOCOBOE Hanpsa-
XeHue, KoTopoe NpPpMBOAUT K cpabaTbiBaHWIO KomMnapaTtopa DD2.2. BkntwovyaeTca MHAUKaA-
umsa (3axwuraeTtcsa csetomuon HL1 w 3Byunt curHan 4vactoton 300 luy), koTopas 4vepes
HeKoTopoe BpeMs BblkfloyaeTca. Komnapatop HanpsxeHus cpabaTbiBaeT HA NMHEWHOM
y4yacTke 3apsfku KOoHAeHcaTopa, NO3TOMY MOXHO OLEHUTb eMKOCTb KOHAeHcaTopa no
NPOAONXNTENbHOCTU paboTbl MHAMKATOPA — OHA NPSMO MPOMNOPLMOHANbHA EMKOCTH.

B aTOM Xe pexmme oueHMBAIOT TOK yTeykn KoHaeHcaTopa. CHayana KoHpeHcaTop
3apsxatoT oT wynoB npobHuKa, 3aTeM oTcoeaAnHstoT n, nogoxpae 10...15 ¢, cHoBa NoA-
coeguHsOT K wynam. o NpoaonXnMtTenbHoCcTM paboTbl MHAUKALUKN OLEHUBAIOT, KaKyio
yacTb 3apsia KOHAeHCcaTop ycnen noTepsThb.

YT106bl NpoBEepuUTb cocTOossHMe GaTapeu GB1, nepekniwo4yatenb SAT ycTaHaBauMBatloT
B nonoxeHue «KI1» (KOHTpOnAb nuTtaHus), a SA2 — B nonoxeHue «R». leHepaTop cTa-
O6MNbHOro TOoKa Ha anemMeHTax VT2, R3 n pesncTtop R4 o6pa3yldT MUKPOMOLWHbLIA cTabwu-
nM3aTop OMOPHONO HanpsXeHus, K BbIXOAYy KOTOPOro MOAKIIOYEeH BbIBOA 12 3anemMeHTa
DD1.1. Mpun cHUXeHUn HanpaxeHns 6aTtapeun HMxXe 4B npouMcxoaAmnT nepeksiovYeHne Bbl-
xo4a 9TOro 9n1emMeHTa B COCTOsAHUE nornyeckoro 0 n 6noknposka paboTbl TAKTOBOrO re-
HepaTopa.
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Korpa B aTOM pexumMe npu 3amMblkaHuu wynos paboTatT oba kaHana uvHaukauum,
MOXHO nonb3oBaTbCcA NpobHUKOM. Ecnum Xxe HenpepbiBHO 3BYYUT CUTHaAN 4acToOTOW
300 Ny v roput ceetoanon HL1 — TpebyeTca noasapsnka 6atapeun. Torga nepeknioya-
Tenb SA2 ycTaHaBAMBAlOT B NOJIoXeHne «3» (3apsaka), a Ha wWynbl NopaloT NepemMeHHoe
HanpsxeHne 110...220 B. MpoaoOnXMTENbHOCTb NONHOW 3apaaku 6atapen — 14 4. Ka-
Hanbl MHAVKAUWK NPU 3TOM ONIOKUPYIOTCH NoJavyell cCurHana BbICOKOrO YPOBHS Ha BXOAb
anemeHToB DD3.1 wn DD3.2.

OTpenbHbIN BbikloYaTeNb NMTAaHUSA B NPOBHMUKE OTCYTCTBYeT — ero GpyHKLUMIO BbINON-
HAeT nepekniyaTtenb SA2, KOTOpPbLIN B pexuMmMe XpaHeHua cnepyeT ycTaHaBnauBaTb
B nonoxeHune «U» (notpebnsembln oT 6atapen TOK HUYTOXEH — €ro faxe He yaanochb
3adukcumpoBaTb). B xayuem cocToaHUM Npu ycTaHOBKe nepeknoyvyatena SAT B nonoxe-
HUA «R», «KM», «U, R» notpebnaembln NpOOHUKOM TOK COCTaBUN COOTBETCTBEHHO 75,
130,300 mMkA. C BKJIIOYEHUEM MHAMKALUN TOK BO3pacTaeT A0 5 MA.

Jonyctum, 6aTtapes NONHOCTbIO pa3psaaunnacb unm Boobue oTcyTcTByeT. B aTtom
cnyyae NPoOGHUKOM KOHTPONMPYKT HanpsXeHue, MNOoNb3ysCb TONbKO 3BYKOBOW MHAUKA-
unemn.

Bce TpaH3ucTOopbl, KPpOME MNONEBOro, MOXHO Mcnonb3oBatb cepuin KT315, KT3102
C No6blM OYKBEHHbIM MHAEKCOM Nnbo apyrne ManoMolHble KpeMHueBble. MNMpu ncnonb-
30BaHUN yKa3aHHOro Ha CXxeMe Uan APYyroro NoJsieBoro TpaH3uctopa noabupaioT pe3unc-
TOop R3 Takoro cCoONpPOTUBAEHUS, NPU KOTOPOM CHUXEHWE HanpsaxeHus 6Gatapeu
0o 4 B npuBoAUT K NOABNIEHUIO Ha Bbixoae anemeHTa DD1.1 norunyeckoro 0. BmecTo
Mukpocxem cepumn K561 ponycTumMo MCNonb30BaTb aHANOTMYHblE MUKPOCXEMbI CeEpPUN
564, KP1561. CtabunutpoH VD3 moxeT OblTb C APYrMM HanpsxeHuem ctabunumsauunm,
HO He MnpeBbIWAaWMM MaAaKCUMaNbHOINO0 HaANPSAXeHWs WNCNONb3yeMblX MUKPOCXEM,
TPaH3MUCTOPOB, KOHAEHCATOPOB NPU MakKCUMaNbHO ALONYCTUMOM TOKe cTabunuaaunm He
Hxe 20 MA.

KOHCTPYKTMBHO NPOOHUK BbLINOJIHEH B KOPMNyce W3 M30NSULMOHHOro MaTepuana
pasmepamu 135x44x19 mm. Wyn X7 3akpenneH XecTko, a X3 coOegunHSAIOT MHOTOXUINb-
HbIM TMBKMM NMPOBOAOM B M3ONAUMKM C THE3AOM X2 Ha kopnyce. lepeknoyaTenn ykpen-
JIeHbl Ha Kopnyce TakK, 4TOObl MX Py4kym MOXHO OblOo nepemelw,atb 60NbWUM NanbLEM
npasoii pyku, He Bbinyckas nNpobOHMKA U BTOPOTO LWyna n3 pyk.

OcTanbHble feTanM CMOHTMPOBAHbLI Ha NeYyaTHOW nnaTte (puc. 2) U3 ABYXCTOPOHHErO
$ONbrMpoBaHHOrO CTEKNIOTEKCTONMTA.

JonyctTuMo, KOHEYHO, APYroe KOHCTPYKTUBHOE pELWEeHUe M MOHTaxX npobHuka.
EAVWHCTBEHHbIE YCNOBUSA — HaAeXHO M30AMpoOBaTb BCE LENnu, NOCKOJSIbKY OHM HaXoAATcs
noa HanpsixxeHnem cetmn, n o6ocobuTb peanctopbl R5, R6, Ha KOTOpbLIX Npu 3apsake 6a-
Tapenm MOXeT BblAensaTbCca MouwHocTb go 1,5 BT.

Mpun HanaxuBaHum npobHMKa B NepBylOD ovyepenb, kak O6bINO cka3aHo Bbiwe, noabu-
paioT peauctop R3. NMopnb6opom xe peaunctopa RIT ycTaHaBnAuBaloT TOK 3apsaaku b6aTta-
peu paBHbiM 3 MA.

Mepuoanyeckn HYXHO ocMaTpuBaTb akkymynsaTopbl 6aTtapeun, o4yuMwaTb UX NOBEPX-

HOCTb OT MOSABNSAIOWEr0OCS HaneTa.
XKypHan«Paano», 1998,N%4,c.52

B. WABAEB

NPOBHUK C LULMPOTHO-NMMNYJIbCHbIM KOANPOBAHUNEM

CyLLI,ecTBeHHO YCKOPUTb MOHTAX M NPOBEPKY MHOronpoBOAHbIX kabeneir nomoratoT
Tak Ha3blBaeMble KabenbHble I'Ip06HI/IKI/I. OHM NO3BONSAIOT NErKko onpeanennTb yCNOBHbIE
nopankKkoBble HoOMepa npoBoagos, 06Hapy)KI/ITb MnX 3aMblKkaHne mnnun OﬁprB.
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KabenbHbli NPOO6HUK OOBLIYHO COAEPXWUT ABE OCHOBHble 4acTu: 6NOK KOAUPOBaAHUSA
M 610K OeKogupoBaHUS M UHAUKAUUKU (UM NPOCTO — WUHAUKauuUKn). MepBbIi U3 HUX,
noaknio4yaeMbln K O4LHOMY KOHULY kabens, CTaBUT B COOTBETCTBME KaXAOMY NPOBOAY OMN-
peneneHHoe 3HaYeHMe 3NeKTPMYECKOro napamMeTpa, BTOPO/ — Ha APYrom KoHue kabe-
N9 — pacwndpoBbiBaeT KOANMPOBAHHbIE CUTHANbBl U UHOANULMPYET YCNOBHbIE NOPALKOBbLIE
HOMepa NpPoBOAOB.

Bnok KoaMpoBaHUS MOXHO BbIMOMHUTbL HA MAcCUBHbLIX 3leMeHTax: anogax [1], pe3n-
cTopax, koHgeHcaTopax U T. n. Takne ycTponcTBa NpocThl B peanm3daunun, a 6naropgaps
MCNONb30BAHUID CUFHANOB C aMMNAUTYAON OO0 HECKONbKUX AECHATKOB BOJIbT, MOryT OblTb
npuMeHeHbl Ana npoBepku kabeneihr 6onbwon anuHbl. K HepoctatkaM NPoOOGHUKOB
C Nofo6GHLIM BNOKOM KOAMPOBAHUS CNefyeT OTHECTUM FPOMO3AKOCTb 610Ka UHAUKALUMK
(0ocob6eHHO Npu 60NbLWIOM YNcne NpoBepsaeMblXx NPOBOOOB), OWNOKM B onpeneneHnm Ho-
MEPOB NPU 3aMblKaHUM NPOBOLOB.

Bonee coBeplweHHb NMPOBGHUKN C UCNONb30oBaHNEM ULNGPOBON TeXHUKN. Bnok koou-
pOBaHUSA 3TUX YCTPOWCTB 3HAYUTENbHO CHOXHee, OH GOPMUPYET SNEKTPUYECKNE UM -
nynbchbl, U Kaxpomy npoBony kabens cooTBeTCTBYeT onpenesieHHOe 3HAa4YeHMe O[HOro
M3 TakMx napamMeTpoB, kak yacToTa, pasa, amnNnanTyaa unm ckBaxHocTb. bnarogapsa ato-
MYy uUckiio4yaeTcs nepebop NpPOBOAOB MNPU ONpenesieHnn UX HOMepPoB, 3aMblKkaHUE He
npueBoanT K owmbkam B ONpefeneHNm HOMEPOB HE3aMKHYTbiXx npoBofoB [2]. O6bIYHO
onuHa kabens, ¢ KOTOpbiM MOXeT paboTtatb Nnpubop, onpeaensemMas HanpsXeHUEM NMn-
TaHWa MUKpocxem (NpM MCNONb3OBaHUM Mukpocxem TTJ1 — 5 B), orpaHu4yeHa HECKONb-

KUMU COTHSIMU MEeTPOB. '
|

MpennaraemMbln BHUMaAHUIO YuTaTenen nNpobHUK BbIMONIHEH Ha Mukpocxemax KMOT .
cepun K564. B otnmume ot npubopa, onncaHHoro B [2], roe yCNOBHbLIN HOMepP nposBoaa
nepepaeTcs B nocnefoBaTefNbHOM ABOWYHOM KOAE, B HEM MPUMEHEHO WNPOTHO-UM-
nynbcHoe (LUWN) kopupoBaHne HOMEPOB, YTO 3HAYUTENbHO CHUXAET YPOBEHb €MKOCTHbIX
noMex, BO3HMKaWWNX OT MMNYNbCOB, NepefaBaeMbix No Apyrum nposopnam. bonee
y3KuiA cnekTp curHanos c¢ WKW mMopynsumein cnocobCTBYET YBEANYEHUID «AANIbHOCTU»

neictema npubopa.
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Bnok KogMpOBaHWA COLEPXWUT B HECKONbKO pPa3 MEeHbLeEee YUCNO MUKPOCXEM
(16 BMmecTo 114), a noTpe6bnsdemMas MOUWHOCTb He NpeBbillaeT HECKONbKUX OECATKOB
MUNANBATT. OTO NO3BONAET NMPUMEHUTbL AN NMUTAHUS aBTOHOMHbIE MCTOYHUKW TOKa, 4TO
HemManoBaxHO nNpu paboTe B NOSEBbIX YCAOBUSAX UAN MecTax, rae MCcnonb3oBaHUe CeTwu
3aTpyAHEHO.

Kak n B npobHuke [2], npoBoaa kabensa noakfayalT K rTHe3gamM BbIXOAHOW pPO3eTku
6noka koampoBaHua. K npoBogamM Ha ApPYroM koHue kabensa npukacaloTCs BXOAHbIM
wynomMm 6noka mHamkaummn. MNpubop paccuymTaH Ha NpoBepky kabenen, cogepxawmx Ao
100 npoBOAOB.

Homepa o6opBaHHbIX UAKM 3aMKHYTbIX Ha 060n104Ky NpoBOoAOB Tabno He oTob6paxaeT,
a 3aMKHYTbIX MeXAay co60oil — MHAULUPYET HOMEPOM OAHOro U3 HUX. YTobOb OnNpenennTb
HOMEpP KaXAoro u3 3TUX NPOBOAOB B OTAENbHOCTU, AOCTATOYHO U3MEHUTb CONPOTUBIIE-
HWE OAHOTO U3 pe3ncTopoB (R2) B 610Ke MHAMKALUN.

OnvHa npoBepsaemMoro npo6bHMKOM kabensa MOXeT [OCTMraTb HECKOJIbKUX COTEH MET-
poB. OT0 0O6BbACHAETCH HEKPUTUYHOCTbLIO YCTPOMCTBA K KPYyTU3HEe GPOHTOB nepenasBae-
MbIX CUTHANIOB NPWU UX AeKoaupoBaHUN. «JanbHOCTb» AeicTBUA npubopa MOXHO cyuie-
CTBEHHO YBENWYUTb, NOBLICUB HanpsaxeHwe nutaHus 6noka kopguposaHua no 15 B n
YMEHbLWMB WNPUHY CNekTpa nepegaBaeMoro curHana.

MpuHunnuanbHaa cxema 610ka koguposaHusa ndobpaxeHa Ha puc. 1, anopbl CUFHaA-
JIOB B €ro XapakTepHblX TOouykax — Ha puc. 2,a. Bnok copepXxuT cTabMnnU3npoBaHHLIN
KBapLeBblM pe3oHaTopom ZQT1 3apalowuin reHepaTtop Ha wWHBepTopax DDI1.1-DD1.3
(4acTtoTta cnepoBaHua umnynbcoB — 100 klu), dopmMupoBaTenb TakKTOBbIX MMMYNbCOB
Ha cuyeTymke DD2.1, dopmMupoBaTeNb BbIXOOHbIX CUIFHaANOB Ha perncrtpax cAaBura
DD4.2-DD16.2, y3en yCTaHOBKW MNOCNeAHWX B HyneBOe COCTOssHWe Ha Tpurrepe DD3.1
M YCTPOMCTBO BbLIAEPXKNW BpeMeHW Ha uHBepTope DD1.4, Tpurrepe DD3.2, cuyeTyunke
DD2.2 n pernctpe DD4.1.
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Mpu BKNIOYEHUN NUTaHUS camMoBO30OyXaaeTcs 3ajalolWUil reHepaTop, WU CYETUYUK
DD2.1 HaynmHaeT dopmmpoBaTb Ha BbIxoge 8 MMNynbCbl C 4YacTOTOW NOBTOPEeHUS
6,25 kly. PaboTy ocTanbHbIX y3710B 610Ka PACCMOTPUM C MOMEHTA MNOSBAIEHUS HA Bbl-
xone 4 perucTtpa DD4.1 HanpsxXeHWs C ypoBHeM norumdeckoi 1. C npuxoaom nepsBoOro
Xe mMnynbca TakTOBOW 4acToTel Tpurrep DD3.1 ycTaHaBnauBaeTcsa B €AWHUYHOE CO-
cTosiHMe (puc. 2,a) n nepeBoAwnT perucTtpbol DD4.2-DD16.2 B HyneBoe. HanpsixeHue
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C ypoBHeM 1, BO3HMKWEEe Ha Bbixoge anemeHTa DD1.4 B pe3dynbTaTe MHBEPTUPOBaAHUSA
curHana, cHumaemoro c Bbixoga 4 peructpa DD16.2, 3anpewaeT paboTy Tpurrepa
DD3.2 v ycTaHaBnuBaeT B HyneBoe cocTosaHue peructp DD4.1 n cuyeTtyuk DD2.2.

C npuxonoomM BTOPOro TakTOBOro umnynbca Tpurrep DD3.1 Bo3BpauiaeTcsa B HyneBoe
cCOCTOSSHME M TeM camblM pa3pewaet paboTy pernctpos DD4.2-DD16.2 B pexume
choBura normvyeckom 1 B HanpaBleHUM BO3pacTaHMA HOMEPOB BbIXOOOB YCTpPpOMCTBA.
MHbBIMKU cnoBamMu, ANUTENbHOCTb MMNYNbCa OTPULATENBHOW MONAPHOCTM Ha rHespe 1
po3eTkn XS1 paBHa OBYM nepuopgamMm TakTOBOW 4YyacToTbl. HeTpyaHO noka3aTb, 4TO Ha
rHes3ge 2 oHa COOTBETCTBYeT TpeM nepuopam 3TOW 4acTOThl, HAa rHe3pge 3 — 4vyeTbipem
MTAa., HarHesne 100— 101 nepuopny.

Mpun nosiBneHun Ha Bbixoae 4 peructpa DD16.2 (rHe3po 100) HanpsixXeHUss C ypoB-
HeM 1 BKJIlOYAETCs YCTPOMWCTBO BbIAEPXKM BPEMEHU: BO3HUKLWNA HA BbIXOAE MHBepTOpa
DD1.4 curHan Cc HU3KUM JIOFTMYECKMM YpOBHEM CHUMaeT 3anpeT Ha paboTy Tpurrepa
DD3.2, n TOT Ha4YMHAEeT N3MEHSATb CBOE COCTOSHME B TaKT C MOCTynaloWMUMmM Ha €ro cyeT-
HbI BXO4 MMnynbcamMu cyetymka DD2.1. OQHOBPEMEHHO BbIXOOHOW CWUrHan WHBepTOpa
DD1.4 paspewaeT paboTy cyetynka DD2.2 n peructpa DD4.1. MepBblii N3 HUX GopmMUpy-
eT Ha Bbixoae 8 MMNyNnbCbl C HaCTOTOM cnefoBaHnsa B 32 pa3a MeHbLUEN TaKTOBOW, BTOPOWN
choBUraeT nocTynaluwme Ha ero Bxon CUrHanbl nornyeckon 1 B HanpaBneHun Bo3pacTa-
HWS HOMEPOB BbIXOLOB. B MOMEHT NOABNEHUS HANPSAXEHUS C TAKMM YPOBHEM Ha Bbixoae
4 naysa 3akaH4YMBaeTCsl U HAaYMHaeTCs HOBbI LUK GOPMUPOBAHUSA BbIXOOAHBIX CUTHANOB.

Taknm o6pa3om, ANNUTENBHOCTb Nay3bl MeXay nosasneHnem curHana 1 Ha rHesge 7100
po3eTknm XS1 ©n ycTaHOBKOW peructpoB DD4.2-DD16.2 B HyneBOe COCTOSIHME B Havane
crnepytlouero umkna paboTtbel paBHa 128 nepuonam TaKTOBOW 4acTOTbl. ATOro BPEMEHMU
0OCTATOYHO AN 4eTKoOn dukcaunum nokKasaHWin MHOAUKATOPOB MPU OTOOpPaAXeHUU HoMe-
poB, 6GNM3KUX K COTOMY.
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B cocTtaB 6510ka MHAMKALUKN (CM. CXEMY Ha puc. 3, antOpbl CUTHANOB — Ha puc. 2,6)
BXOAAT Takne Xe, Kak u B 6noke koampoBaHusa, 3apalolwnii reHepatop n popmuposa-
Tenb TaKTOBbIX WMMNYNbCOB (cooTBeTcTBeHHO DD1.1-DD1.3 w DD2.1), pBynekagHbli
cyeTynk Ha Mmkpocxemax DD3, DD4 c pewndpatopamu DD5 DD6 n cBeTOANOAHLIMU
undpoBbiMM nHankatopammn HG1, HG2; ycTpoincTBO GOPMMPOBAHNS BPEMEHHOTO UHTEP-
Bana Ha mHBepTopax DD1.4, DD1.5 v cyetynke DD2.2 n y3en KOHTPONS HanpsXeHus nu-
TaHUS, COCTOSLWMNN N3 «TOYKN» MHAMKaTopa HG2 n TokoorpaHuymeatwwero pesanctopa R3.

B oTtcyTcTBME UM Npu HU3KOM NOTMYECKOM YPOBHE BXOAHOrOo CUrHana (Ha Bbixope
nHBeptopa DD1.5 — ypoBeHb 0) cuyetuymk DD2.1 dopmMupyeT Ha BbIxoAe 8 MMNynbChbl
C Takoh Xe, kKak u B 6/l0Ke KOAUPOBAHUSA, 4YacToTon cnepoBaHusa 6,25 klu. Ux cumtatoTt
cyeTynkn DD3, DD4. CoctosHus nocnenHux gewndpytotca gewndpatopamu DDS5,
DD6, ooHako, NMOCKONbKY Ha MUx BXxoAabl raweHus () nopaHo HanpsaXeHUe C HU3KUM NOTnu-
Yyecknum ypoBHeM, uHaunkatopel HG1, HG2 He cBeTaTCH.

Mpn nonoxmtenbHOM nNepenaje BXOOAHOro cCuUrHana, korga curHan norudeckoro 0
Ha BbiIxogoe unHBepTtopa DD1.5 cmeHseTca curHanom 1, cyetyuk DD2.1 ycTaHaBnuBaeTcs
B HyNneBoe coCTOosiHUe, a nHagmkatopel HG1, HG2 BbiCBEYMBAIOT YCJOBHbLIN HOMEP NpoBe-
pseMoro npoBoga, COOTBETCTBYIOLWMNA COCTOAHMUAM cyeT4nkoB DD3, DD4 B 3TOT MOMEHT.

Cnepyiouwas cmeHa ypoBHEW curHana Ha Bxo4e (HayaTto MMNynbCa, HECYLW,ero WH-
dopmMaunio 0 HoOMepe o4YepenpHOro nNposoga) NPUMBOAUT K TOMY, 4TO cyeTymk DD2.1
BHOBb BKJlO4aeTcs B paboTy, Ha Bbixoge DD2.2 nosBnsetca curHan Cc ypoBHem 1,
nepesoasfwmi cyetynkn DD3, DD4 B HyneBoe cOCTOsfiHUe, a nHaukatopel HG1, HG2 rac-
HyT. MepBbI Xe TakTOBbIN MMNYNbC BO3BpaLwaeT cyeTynk DD2.2 B uCXOAHOE COCTOAHMUE.
B pesynbTtaTte ypoBeHb 1 Ha ero Bbixoae 1 cmeHseTcsa ypoBHem 0, u cyetumkum DD3, 004
HayMHawT paboTaThb.

CyeT TaKTOBbIX MMMNYNbCOB MPOOONXaeTCsa AO Tex NOop, Noka YPOBEHb HanpsaXxeHus
Ha BXO4e BHOBb HE CTAHET BbICOKUM (KOHeU MHGOPMALUOHHOIO curHana).

Takum o6pa3omM, YMCNO TAKTOBbIX MMMNYNbCOB, 3apPEerncTPMPOBaAHHbIX CHETYUKAMMU
DD3, DD4 3a Bpemsa genctBua MHGOPMaLNOHHOIO CUrHana, oka3biBaetrcsa Ha 1 MeHblwe
TOro, KOTOpO€e MOABMUNOCH Ha BbiIxoAe cyetymka DD2.1. DTuM pocTuraeTcss COOTBET-
CTBME NMoOKa3aHWI MHAUKATOPOB YCNIOBHOMY HOMepy npoBoga. Homep 700-ro npoBoAa
MHONLNPYETCH ABYMS HYNSAMMU.

Peanctop R2 obecneuynBaeT 6onee 4YeTkylo dpuKcauuio cocTossHUA anemeHTa DD1.4
npuM HU3KOM YPOBHE MAW OTCYTCTBUM curHana Ha exone. Cuetynkm DD2.1 B o6oux 6no-
Kax cnyxaTt Ans UCKoYeHus owmnbok, O0BYCNOBNEHHbIX Cny4YamHoCcTbio da3 konebaHui
3ajaWmx reHepaTopoB, UX HECTAOUNBHOCTbLIO, @ TakxXe BNIUAHUEM Kabens Ha ANUTeNb-
HOCTb UHOOPMALUNOHHBIX CUTHANOB.

Bnokn npobHMKa CMOHTMPOBAHbI Ha MnJjlatax M3 CTEKJIOTeKCToNMTa TOAWMHON 1,5 MM.
MoHTaXx HaBeCHOW.

Ans noBblWEHWAS NMOMEX03alWNULEHHOCTN YCTPONCTBA B LEeNdX NUTaHUS MUKPOCXEM
ycTaHOB/NEHbl GNIOKMPOBOYHbIE KOHAEeHcaTopbl eMkocTbio 0,068 MK (M3 pacyeTa opMH
KOHLEeHcaTop Ha kaxable 2-3 mMukpocxembl). lnata 6noka kogupoBaHMa nNoMelieHa
B nmnactmaccoBbli kopnyc padamepamu 110x90x40 mm, 6n0ka mHaMkaumm — B KOPMNycC
pasamepamm 130x60x50 mMmm. Bbixoabl 6510Ka KOAUPOBaHUS COEOVMHEHbLI C THe3gamMmu po-
3eTkn XS1 nposogamMun ganHonh okono 200 MM, CBA3AHHBIMWU B XIyT.

B HanaxumBaHunM NpOOHMK NPaAKTUYECKN He HyxpaeTcs. EAMHCTBEHHOE, 4TO, BO3MOX-
HO, MpuaeTCcs chenaTtb B HEKOTOPbIX Cay4yasx,— 3TO fo6UTbCHA ycToluYMBOIA paboThl 3aja-
loWwero reHepaTtopa B TOM unu gpyrom 610ke BKJIIOYHEHMEM KOHAEHCATOpPa eMKOCTbIO He-
CKOJIbKO AeCATKOB Nukodapas mexay BbiBogom 1 anemeHta DD1.1 n o6WMUM NPOBOAOM.

JINTEPATYPA
1. EnngpaHoB A. NMpobOHUK MOHTaX HKU Ka-kabenbwmnka.— Pagno, 1980, N2 3, c. 26.
2. ApobHuuya H. KabenbHblii npobHuk.— Paauno, 1985, N2 3, c. 24.

XypHan«Panguno», 1991, Ne 2,c.30
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B. OFrHEB

MPOCTOW NUCKATE/Ib CKPbITOM MPOBOAKM

Ans obHapyXeHUs CKPbITOW 3NEKTPONPOBOAKN, OTbiICKaHUS 06pbiBa NpoBOoAa B Xryte
mnn kabene, BbIABNEHMA NeperopeBwelt namnbl B 3nekTporupnaHae B 60NbWNHCTBE
cfy4yaeB BMOJIHE A0CTATO4YHO MpoOCTelWwero ycTpoiicTtea, COCTOAWEro Ma NoneBoro
TpaH3ucTopa, rofoBHoro tenedoHa n 1-3 aneMeHTOB NUTAHUS (CM. CXeMmy).

MpuHUMN EencTBMA YyCTPOMNCTBA OCHOBAH Ha CBOWNCTBE KaHasna noneBoro TpaH3ncTo-
pa M3MEHATb CBOE COMPOTUB/IEHNE NOA AEeCTBMEM HaAaBOLOK HA BbIBOJ 3aTBOpa. TpaH-

3uctop VI1 — KM103, KM303 ¢ niob6biMm GyKBEHHbLIM MHAEKCOM (y NMOCneaHero BbIBOA
Kopnyca COeAnHSIT C BbiIBOAOM 3atBopa). TenedoH BFT — BbICOKOOMHbIN, CONPOTUB-
neHmem 1600...2200 Om. MonspHOCTb NoAakfyYeHUsa 6Gatapeun nutaHua GBT1 ponu He
mrpaert.

Mpwn noncke CKpPbITON NPOBOAKM KOPMNYCOM TpaH3MCTOpa BOAAT MO CTEHE U NO Mak-
CYMMaNbHOW FrPOMKOCTM 3Byka YyacTtoTol 50 Iy (ecnm aT1o anekTponpoBoAka) nMamM pagumo-
nepepayn (pagnoTpaHCNALMOHHAsA CeTb) ONPenensaioT MecTo NPokiaakm NPoOBOOOB.

MecTo ob6pbiBa NpoBOAAa B HE3KpPaHMPOBAH-

T
VTt H BHFT | HOM kabene (Hanpumep, CeTEBOM LWHYpPe Kako-
| ro-nnbo anekKTpo- unm paguonpubopa), nepero-
K103 | ar P P pubopa), nep
f,*-\ _— peBWYO naMny 3N3KTPOrMpnsHAbl OTbICKMBAIOT
\
—@: ‘\g?/r PQ;GBJ’ — Tak. Bce npoBoga, B TOM 4yucsae n o6opBaHHbIN,
T | .
: 15458 3a3eMnsT, 4PYron KoHew o60pBaHHOrO NPOBO
1 [0a COEAUNHSAIT Yyepe3 pe3ncTop COMPOTUBAEHU-
3
+ em 1.2 MOM c da3HbIM NPOBOAOM 3NeKTpoce-
TV W, HAYNHasA C pe3nucTopa, NepemMeLLaloT TpaH-
3MCTOpP BAOONb XryTa (rMpnsiHAbl) [O nponajgaHusa 3Byka — 3TO U eCTb MecTo ob6pbiBa

npoBoja AN HeucnpasHas namna.

MHONKATOPOM MOXET CNYXUTb HE TONIbKO FONIOBHO TenedoH, HO M oMMeTp (n3obpa-
XEeH WTPUXOBLIMU NUHUSMWN) NN ABOMETP, BKJIIOYEHHBLIA B 3TOT pexum paboTbl. McTou-
HUK nuTaHna GB1 n tenedoH BFT B 3TOM Cny4yae He HYXeH.

OT pepakuumm. Hewyacto, HO cnyy4aeTcsi, 4TO OLAHOBPEMEHHO WIW C WMHTEPBAJIOM B HECKOJIbKO
OHEN B pefakumio NpuxoaaT npakTU4eckn OAMHaKOBble MaTtepuanbl OT pasHbix aBTOPOB. Tak Obi10
1N Ha 3TOT pa3. 3ameTka aHaNorM4yHOro coaepXxaHusa noctynuna ot paguoniobutens A. AHaHYEHKO.
B kayecTBe gaTumMka OH Takxke npeanaraeT UCNONb30BaTb NMOMEBON TPAH3UCTOP C P- NEPEexonoMm,
N 3 Ka4YecTBe mHAMKaTopa — oMmMeTp. [Ang yBenmyeHus 4yBCTBUTENbHOCTM NPOGHMKA A. AHAHYEHKO
pekoMeHayeT NoAcoeAnHATb K BbIBOAY 3aTBOpa TPaH3McTopa HEGONbLYD LUANHOPUYECKYID Cnu-
panb 3 nposoga guameTpom 0,5...0,8 mm.

Bo n3bexaHne nopaxeHus 3NeKTPUYECKUM TOKOM Mpu NOACOEAMHEHMU NPOBOAA K 3JIEKTPO-
ceTn Heobxoanmo cobnoagaTth NpaBuna TEXHUKN 6e30NacHOCTU.

XKypHan«Paano»,1991,N°8,c.85

A. BOPUCOB

NCKATENIb CKPbITOV NMPOBOKM

OnpenennTb MECTO MPOXOXAEHUS CKPbITON 3N1E€KTPUYECKON MPOBOAKW B CTeHax No-
MeLUEeHNss NOMOXET CPABHUTENbHO MPOCTOM MCKATENb, BbIMOJMHEHHbIK Ha TPex TpaH3uUC-
Topax (puc. 1). Ha pByx 6unonsapHbix TpaH3uctopax (VI1, VI3) cobpaH mynbTuBmubpa-
TOp, @ Ha noneBoM (VT2) — 9NeKTPOHHbIN KAiOY.

40



N WAL

RZ
[4] 12 x
{1
10 mxx1d B
Vri
KU:SE(N\
R1 1M
< w_l‘“ vz knigzg K718 . T—
Puc. 1

MpuHUUN [EelicTBUS UCKaTeNss OCHOBAH Ha TOM, YTO BOKPYr 31eKTpMYeckoro nposopa
ob6pasyeTcsa anekTpMyYeckoe nojsie ero u ynaBnmMBaeT uckaTtenb.

Ecnn HaxaTa kHOMka BblkioyaTens SBT1, HO 3NeKTPUYECKOro Mnosjiss B 30HE aHTEHHOro
wyna WAT HeT nnb6o nckaTenb HaXxoAMUTCH Aaneko OT CeTeBblX MPOBOAOB, TPaH3UCTOpP
VT2 oTKpbIT, MynbTuBMGpaTop He paboTaeT, cBeToamon HLT noraweH.

JocTaTO4YHO NPUOBAN3UTL AHTEHHbIN LWYMN, COeAUHEHHbIA C Lenblo 3aTBopa MNONEBOro
TpaH3ncTopa, K NPOBOAHUKY C TOKOM NMbBO NPOCTO K CETEBOMY NpoOBOAY, TpaH3ucTop V72
3aKpoeTcs, WyHTUpoBaHMe 6a30BOM Lenn TpaH3ucTopa VI3 npekpaTtuUTcs U MynbTuUBmnG-
paTtop BCTYNnuT B AeiicTBMe. HayHeT BCNbiXxMBaTb CBETOAUOA,.

MepemMewasa aHTEHHbIA wWyn BOAM3N CTEHbI, HETPYAHO NPOCNEAUTb 3a NPOJIeraHMem
B HEN CeTeBbIX NMPOBOAOB.

MpubGop NO3BONSAET OTbiICKATb U MecTo obpbiBa ¢a3HOro nposopa. [Ang 3aTOro HyXHO
BKJIIOYNUTb B PO3ETKY Harpysky, Hanpmumep HacTOJIbHYIO flamMny, U NepemMel,aTb aHTEHHbIN
wyn npubopa Boonb npoeBoaku. B mecTe, roe ceetonmopn nepectaeT Muratb, HYXHO UC-
KaTb HEWCNPaBHOCTb.

K 581
=
l\r\
WA?
K LBI-)
<
40
Puc. 2
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HiY 581 Omcex dna Monesol TPaH3UCTOP MOXeT 6biTb NGO

Y damgpeu . -
== yi _ OPpYyrom n3 yka3daHHOW Ha cxeme cepuun, a 6uno-
4 napHele — nio6ble n3 cepun KT312, KT315. Bce
= pesuctopbl — MJIT-0,125, okcuaHble KOHAEHCa-
] Topbl — K50-16 unu apyrue manorabapuTHble,
| 140 ceetoamnopn — nob6on na cepum AN307, NCTOYHUK
Omcex dna naamu nutanna 6atapes «KpoHa» nmnbo akKymynstop-
Haa GaTtapes HanpsixeHuem 6...9 B, KHOMOYHBbIN
—6“1—_ Bblkntoyatens SB1 — KM-1 nun6o aHanoruMyHbIn.
:: © . - Yactb getanen npubopa CMOHTMpPOBAHAa Ha
nnate (puc. 2) U3 OAHOCTOPOHHEro Gponbrnpo-
144 BaHHOro cteknoTekctonuta. Kopnycom uckaTte-

N MOXeT cTaTb NyacTMaccoBbIn neHan (puc. 3)

Puc. 3 ONS XpaHEeHUs LWKONbHbIX CYETHbIX nanoyek. B ero

BEPXHEM OTceke KpenaT nnaty, B HUXHEM pac-

nonaratlT 6aTtapeto. K 6GOKOBOI CTeHke BepxXHero oTceka MNPUKPEennsoT BbiklOYaTenb

M CBETOAMOA, a K BEPXHEW cTeHKe — aHTeHHbI wyn. OH npeactaBnseTr cobo KOHMYe-

CKMA nnacTMacCOBbIN KONMAY0OK, BHYTPM KOTOPOro HaXOAWTCHA MeTanNu4eckun ctep-

XeHb ¢ pe3bboin. CTepXeHb KpensaT K KoOpAycy ramkamum, M3HYTPU KOpnyca HapeBaloT Ha

cCTepXeHb MeTannn4yeckuin nNenectok, KOTOPbIA coeauHSaT TMOKUM MOHTaXHbIM NpoO-
BOLHWKOM C pe3nctopom R1 Ha nnaTte.

AHTEHHbIW WYN MOXeT OblTb MHOWN KOHCTPYKUUW, HAaNpUuMep, B BUAe NeTnnm M3 oTpes-
Ka TONCTOro (5 MM) BbICOKOBONILTHOIO NpoBOAa, UCNONb3yeMOro B Tenesnsope. AnuHa
oTpe3ka 80...100 MM, ero KoHUbl NpoOMNycKalwT Yepe3 OTBEPCTUSA B BEPXHEM OTCekKe Kop-
nyca um npunavBalT K COOTBETCTBYlOWEN TOYKe NnaaThl.

Xenaemyto yactoTy konebaHuin mynbtTnsnbpaTtopa, a 3HaA4YMT, 4aCTOTYy BCMNbILWEK CBE-
TOoOAMOAA MOXHO ycTaHOBUTb noabopom pesnctopoB R3, R5 nubo koHpeHcaTtopos C1,
C2. Onsa 3TOro HYXHO BPEMEHHO OTKJIo4YUTb OT pe3nctopoB R3 n R4 BbIBOA MCTOKa MNo-
NeBOro TpaH3nUCcToOpa U 3aMKHYTb KOHTAKThbl Bblikjlo4yaTens.

Ecnu npn nouvcke mecTta obpbiBa Ga3HOro nposoaa YyBCTBUTENbLHOCTb Npubopa oka-
XEeTCH Ype3MepHOW, ee HETPYAHO CHU3UTb YMEHbLIEHWEM ONINHbI @HTEHHOrO Wwyna nnn
OTKNIOYEHNEM NMPOBOAHNKA, COEAUNHSAIOLWErO Wyn ¢ Nne4yaTHOW nnaTon.

MckaTtenb MmoxeT 6bITb coGpaH M NO HECKOJIbKO MHOW cxemMme (puc. 4) ¢ ucnonb3oBa-
HMemM OUNONSAPHbLIX TPAH3UCTOPOB Pa3HOM CTPYKTYpPbl — Ha HUX BbINOJIHEH rFeHepaTop.
MoneBoli xe TpaH3nctTop (VT2) no-npexHemy ynpaBnseT paboToil reHepaTtopa npu no-
nagaHum aHTeHHoro wyna WAT B anekTpuyeckoe nojsie CeTeBoro npoesoaa.

o)
BN
WA;U #, R170
AN3076 ZD VT2 KMO3E
(P R4 22+« ) SBTE\
RZIM et 10 mox10 8 V73 _
i KT5034 L
m Ga1 i
VT 78 ==
KT209A R3 100 +

Puc. 4
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TpaHauctop VI1T MoxeT 6blTb cepumn
KT209 (¢ wuHpmekcamu A-E) wnm KT361,
VT2 — nwo6oii n3 cepun KM103, Vi3 — nio-
6ot n3 cepuin KT315, KT503, KT3102. Pe-
3uctop R1T MoXeT OblTb CONPOTUBIEHUEM
150...560 Om, R2 - 50 kOm...1,2 MOm,
R3 1 R4 Cc OTKJIOHEHWEM OT yKa3aHHbIX Ha
cxeme HOMWHanoB Ha *15%, koHaeHcaTop
C1 — emkocCTbio 5...20 mxk®d.

MevaTHas nnata ANS 3TOro BapuaHTta
nckatens mMeHbwe no rabaputam (puc. 5),
HO KOHCTPYKTMBHOE odpopmMiaeHne npakTu-
4eckun Takoe Xe, YTO W npeabiaylero Ba-
puaHTa.

No6on M3 onNUCcCaHHbIX UckaTenem MoX-
HO NMPUMEHNATb AN KOHTpona paboTbl cuc-
TeMbl 3aXUraHnusa aBTomMobunein.

WAIN/

Puc. 5

MoaHOCS aHTEHHbIN wyn nckatend K BbICOKOBONIbTHbIM npoBoAaM, NoO MUFaHNIO CBE-

Toavo4a onpepensaloT uenu,

OTbICKMBAT HENMCNPABHY CBe4Yy 3aXuraHwua.

Ha KOTOpble He NnocTynaeT BbICOKOE HanpsaXeHue,

nnun

XKypHan«Paano»,1991,Ne8,c. Z6



PASAOEN BTOPOMW

NMPOBHUKU PAANOMOHTAXHUKA

r. BAMHEKO

NMPUBOP OJ1A OBHAPYXEHUA
KOPOTKO3AMKHYTbIX BUTKOB

Mpubop, NnpUHUMNMaANbHasa CxemMa KOTOpPOro npuBefeHa Ha pPUCYHKe, nNpeaHa3HayeH
ona ob6HapyXeHUs KOPOTKO3aMKHYTbiIX BUTKOB U 0O6pbIBOB 06MOTOK B TpaHcdopmMa-
Topax, KaTywkax M pamMkax U3MepuTesibHbIX FOJIOBOK (6e3 MeTannmMyeckoro kapkaca).
KpomMe Toro, ero MOXHO MCNONb30BaTb Kak BONbTMETP AN UBMEPEHUS HANPAXEHU no-
cTOosHHOTrO Toka Ao 250 B npu npenenax namepernus 0,5; 5; 25 n 250 B. To4yHOCTb n3Me-
peHusa He xyxe *2,5%. MNuTaHue ocywecTBnadaeTcsa OT oAHO GaTapen 3336/J1.

“HybcmbumensHocms”
Ré
o Tpl 82 «

R2 8.2 k "Yeunenue’
Kn2 ~< 05y

T o]
p—0 O

N, - .
v flpodrux

Mpubop comepXuT GNOKUHI-reHepaTop, cobpaHHbIM Ha TpaH3ucTope T71, U BONbT-
MeTp.

BnokunHr-reHepatop BbINOJHEH N0 OOLIYHOW CXEME U MPU Nopaye Ha HEro Hanpsxe-
HUSA NUTaHuA KHonkown KH1 BbipabGaTbiBaeT konebaHusa yacTtoTol okono 85 klu. K o6moT-
ke Il TpaHcdopmaTopa Tp! GNOKWHr-reHepaTopa 4Yepes3 BbINpSMUTeNb Ha auopax A1
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n [2 nonknioyeH MamMepuTenbHblli npubop UM1. OH pervucTpupyeTt BENUYUHY TOKa Bbl-
npsmutens. OTkNoHeHue cTpenkn npubopa yctaHaBnmBalT pe3nctopamu R2 «Ycune-
HUe» n R4 «4yBCTBUTENbHOCTb>». [pn BKNOYEHHOW KHONke KH1, T. e. reHepauum 6no-
KUHr-reHepaTtopa, gobusatwTca peauctopamMu R2 n R4 OTKNIOHEHUS CTPEenku M3Mepu-
TenbHOro npubopa Ha NOCNEAHI0I0 OTMETKY WKanbl.

TpaHcdopmaTop BGNOKUHI-reHepaTopa HamMoOTaH Ha CTEPXHEBOM ceppevyHuke m3
depputa, Ha cBOOOAHbLI KOHEL, KOTOPOro o4eBaloT KaTylWwKy, NPOBEPSAEeMYyi0 Ha Hannyne
KOPOTKO3aMKHYTbIX BUTKOB. ECnmM KOpOTKO3aMKHYTbIX BUTKOB HET, TO KaTylwka He oKa3bl-
BaeT BAUAHUSA Ha paboTy 6GNOKMHr-reHepartopa U cTpenka npubopa OTKNOHMUTCA Ha NO-
CNefHIo OTMETKY WwKanbl NPU Haxatum kKHonku KHIT.

Ecnu xe KOPOTKO3aMKHYTble BUTKW MMEIOTCH, TO 3a c4eT 60NbWOro BHOCUMOrO 3aTy-
XaHUs B KOHType OGNOKWHr-reHepaTtopa konebaHus He BO3HWKAOT U cTpenka npubopa
OCTaHeTCH Ha HyNneBOW OTMETKEe LWKabl.

Mpn npoBepke 06MOTKM KaTywkn Ha OOPbLIB OAMH M3 BbIBOAOB NOAKAOYAKT K rHE3Ay
«5 B», a gpyroin — k wTtencento «MpobHuk». Ecnn obmoTka He umMeeT ob6pbiBa, Yepes
npubop UIMN1 6ynet npoxoamTb TOk OT nnioca 6atapen 671 4yepe3 kHonky KH1> pesuc-
Topbl R5-R7 n 0O6MOTKY KaTywku Kk MuUHycy 6atapeun. CTpenka npubopa OTKJOHMUTCSH AO
KaKON-TO OTMETKW WKajibl B 3aBUCUMOCTUN OT CONPOTUBNIEHUS 06MOTKkM. Mpun o6pbiBe 06-
MOTKM CTpenka OCTaHeTCs Ha HYyNneBOW OTMeTKe LWKanbl.

BonbTmMeTp npubopa COCTOUT U3 U3MEPUTENbHON ronoBku MM1T n pob6aBOYHbIX pe3n-
cTopoB R5-R9. KpomMe m3mMepeHuUs HanpsXeHWin B pasfiMyHbiX yCTpoOlhCTBaxX, BONbTMET-
pPOM MOXHO KoﬁTponmposaTb HanpsixeHne 6atapen nutaHusa. Ons 3Toro Heob6xoAUMO
HaxaTb Ha KHoMNKy KH2 n 6aTapes 6yneT noakiaio4YeHa K BONbTMETPY.

TpaHcdopmaTop npubopa BbLINOSHEH Ha kapkace M3 3J1eKTpokapToHa TONLWMUHOWN
0,5mMM; opnuameTp kapkaca — 9, agnnHa — 70 Mmm. Bce o6MOTKM HaMOTaHbl B OANUH CNOW,
BUTOK K BUTKY. O6moTka / copepxut 40, obmoTka /Il — 120, a /Il — 250 BMTKOB NpoBofAa
NaB-2 0,15. B TpaHcdopmaTope NpuMeHeH CTepXHeBOW cepaedyHnk m3 deppuTta
M400HH 160x8.

Tak Kak KOHCTPYKTMBHO OAWH M3 KOHLOB cCepheyHuka BbiCTynaeT M3 kopnyca npubo-
pa, a cepaeyYyHuk n3 peppmTa Xpynok 1 MOXeT CIOMaTbCs NPM HEOCTOPOXHOM obpatuie-
HUK, TO Npnbop caenaH Tak, 4YTO CEPAEYHUK NPU TPAHCMNOPTUPOBKE U XPAHEHUN MOXET
OblTb BbIHYT.

B npubope npumeHeHa nameputenbHas ronoska M592 Ha 50 MKA ¢ conpoTMBNEHU-
em pamkum 2,25 kOm. Pesnctopbl R1, R3 — YJIM, R2v\R4 — CMNO-0,25.

Mpubop cobpaH B kopnyce oTomMmeTpa M57 paamepamun 120x70x40 mm.

HanaxuBaHue 6N10KUHr-reHepartopa CBOAUTCS K ONpPefeneHnio NnpaBuibHOCTM BKJIIO-
yeHns obmMoToK / mnu //. Ecnn o6MOTKMN BKJOYEHbl NMPaBUibHO, TO MPU HaXaTUKW Ha KHOTM-
Ky KH 1 cTpenka npubopa MUM1 OTKNOHUTCS Ha KaKyl-TO OTMeTKy wkanbl. Ecnu xe oT-
KNIOHEHUS CTpenkun He npou3olngeTt, TO HEOBXOAMMO NMOMEHSATb BbIBOAb OAHOW M3 06-
MOTOK.

HanaxuBaHne BonbTMeTpa 3akiyaetcsa B nonbope fob6aBOYHbIX PEe3UCTOPOB Tak,
4TOObl CONPOTMBAEHUE UX BbINO 6AN3KO K pacCYnTaHHbIM No dopmyne:

1000U
Rpos =——-Re,
le
raoe R,,, - CymMmapHoe conpoTuBneHue nob6aBo4Hbix pe3nctopos, Om; U — makcu-

MafibHaa BeNM4YMHa U3MepPAeMOoro HanpaxeHusa, B; i, — TOK NONHOro OTKNOHEHNA CTpen-
kn npubopa, MA; R, — conpoTuBieHne pamku npnbopa, Om.

XypHan«Pagno»,1975,N°4, c. 56
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N3MEPUTEJIb KOPOTKO3AMKHYTbIX BUTKOB

KopoTKO3aMKHYTble BUTKM B KaTyllkax CTPOYHOro TpaHchopmatTopa, B OTKIOHSIOWMNX
KaTylwkax U T. N. 06HAPYXUTb OY4EHb TPYAHO. [lns 3TuUX LeNei MOXHO BOCMNONb30BaTbCH
M3MepuTenemMm KOPOTKO3aMKHYTbIX BUTKOB, MPUHLMMNMAaNbHAA CXema KOTOpOoro npuveene-
Ha Ha PUCYHKeE.

I ;
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TpaH3uctop T1 COBMECTHO C KaTywkolh L1 n koHpeHcatopamu C1, C2 obpasyeT re-
HepaTop C eMKOCTHOI ob6paTHOI cBA3blo. Ha TpaH3ucTope T2 BbLINOJIHEH BONbTMETP,
namepsalWnNin amMmnanTyay reHepupyemMoro curHana. Pesuctop R7 orpaHmymBaeT Benu-
YUHY KONNEeKTOPHOro toka TpaH3uctopa T2. lMpu NOAKAIOYEHUUN HA BXOA M3MepuTens
MCnNpaBHOW KaTywKW nokasaHus M3MepuTenbHoro npubopa nbakmqecm He [OONXHbl
MeHATbCHA. Ecnu B KaTylwke MMETCH KOPOTKO3AMKHYThle BUTKU, YMeHbLlIaeTcs [ob6poT-
HOCTb KonebaTenbHOro KOHTypa M nokasaHua npubopa yMeHbLlaTCS.

Mopsapok HanaxuBaHWa mameputena cnepywownii. NMepepn ero BKAOYEHUEM LBUXOK
nepeMeHHOro peaucrtopa R2 yctaHaBnMBalOT B HUXHee, NO cxeMe, nonoxeHune. 3atem
BKNOYAOT NuUTaHue. BennmunmHa KONNEKTOPHOro Toka AonxHa ObiTb nopspaka 0,1 MA.
MepemMelwan ABUXOK NEPEMEHHOr0 pe3ncTopa BBepx, AobuBawTca caMoBO36yXaeHUs
reHepatopa, KONNEKTOPHbI TOK TPaH3UCTOpa Npu 3TOM CKa4YkOM BO3pacTeT NPUMEPHO
no 0,4 MA. Tlpn 3amMblKkaHUN BXOAHbIX THE3[4 HAKOPOTKO AONXEH MPOUCXOAUTb CPbIB KO-
ne6aHnn (06 aTom OyneT CBUAETENbCTBOBATb YMEHbLWEHWE MNOKa3aHWii mMuanmamnep-
MeTpa).

YyBCTBUTENBHOCTb Npubopa NpoBepsAOT NyTeM CO34aHUSA KOPOTKO3aMKHYTbIX BUT-
KOB Ha MCNpaBHOW KaTyllke.

OT pepakunn. B nameputene MOXHO ncnonb3oBaTb TpaH3ncTopbl Tuna KT312, KT315.

XKypHan «Pagno», 1975, N° 0, c. 58

MPOBHUK A9 NPOBEPKW NOMTMYECKNX YCTPOMCTB

Ana onpefeneHns COCTOSAHUSA JNIOTMYECKUX YCTPOMCTB MOXHO BOCMNONb30OBaTbCH
npobHMKOM, NMpUHUMNMaANbHaAa cxemMa KoToporo msobpaxeHa Ha pucyHke. OcobeH-
HOCTblO NMpobGHUKA ABNAETCHA TO, YTO COCTOSIHWE JIOTUYECKOro dfieMeHTa (BbICOKUN unn
HU3KUIA YPOBEHb Ha Bbixode) oTobpaxaeTcs Ha MHOUKATOPE B BUAE Ha4valibHbiXx OYKB CO-
OTBETCTBYOLWMNX aHramnucknx cnos «High» n «Low». MHAnMKaToOpoM B YyCTPOWCTBO CAYXWUT
CEMUCETMEHTHbIN CBETOANOAHbLI MHANKATOP.
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g b Pa6oTa npobHuka cBoAnTCA K cneayouemy. MNpu kacanum
oty ) WYNOM TOYKM MPOBEPSAEMOro yCTpoOihcTBa, B KOTOPON AEiCTBY-
e c eT HU3KMN ypoBeHb HanpsxeHusa (0...0,8 B), tpanauctop V1
3akpbiBaeTcs, a V2 oTkpbiBaeTCcs U 4yepe3 CerMeHT MHAUKATO-
92
7 P pa H1.1 npotekaeT Tok. OQHOBPEMEHHO C 3TUM TpPaH3UCTOpP

V8 3akpbiT, a V9 OTKpPbLIT U cerMeHTbl H1.5 n H1.6 nany4daioTt
CBeT, U nHanumpyetcs 6yksa «L».

Ecnn Ha Bxope npobHUKa BbICOKUIA YypOBEHb HanpsixeHus (2...5 B), oTkpbiBaeTcs co-
CTaBHOW TpaH3ucTtop V6V7 n cBeT manyyaiT cermMeHTol H1.2-H1.4. TpaHn3ucTtopbl V8 n
V9 coxpaHsal0T TO Xe COCTOSHMEe, 4TO M B NpeablaywemM criydyae, NoO3TOMY cerMmeHTbl H1.5
n H1.6 Takxe mnsnyyatoT cBeT. lMpn aToM nHanuupyetcsa 6ykea «H».

Mpwn nogaye Ha BXOA HEONPeAeNeHHOro ypoBHA NMPOMCXOANT XaoTuyeckoe CBevYeHune
CEerMeHTOB MHAMKATOpAa.

Mpo6HMUK NMTAeTCs HENOCpPeACTBEHHO OT UCNbITYeMOro yctpoinctea. Mpu Hanuyum
nMTaHUsa BbiCBEYMBaAETCHA Toyka H1.7 B CBETOAVWOOHOM MHAUKATOpPE.

OnucaHHbA NpPpOoBHMK nNpefHa3HayYeH OANA NMPOBEPKWU YCTPOWCTB, BbIMOJMHEHHbIX Ha
TTN-Mmukpocxemax. Ho aHanornyHblhi NPOOGHUK MOXHO M3rOTOBUTbL ANst paboTbl ¢ NOObI-
MW Bupamu noruku. Onsg atoro Heob6xoammo nopobpaTb pe3ncTopbl, BKJIKOYEHHbIE MO-
cnenoBaTeNibHO C CETMEHTaMM MHAauKatTopa, Tak, 4Tobbl 06ecnevYynTb HOMUHANbHbBIN TOK
yepes3 HUX NMPU APYrnux 3HAYEHUSAX HaANPSAXEHUS NMUTAHUSA U YCTAHOBUTb YPOBHU cpabaThbl-
BaHWS NpobGHMKA B COOTBETCTBUM C paboyuMm ypoBHAMU CUTHANOB AN AAHHOW rpynnbl
MWKPOCXEM.

YpoBeHb cpabaTbiBaHMa Npu AEACTBUN NOrMYECKOW «1» MOXHO M3MEHUTb, HanNpwu-
Mep, Bapbupys YNCNOM ANOLOB, BKJIIOYEHHbIX B LLenb 6a3bl TpaH3ucTopa V6. BO3MOXHO
OLHOBPEMEHHO YBENUYNTL YPOBHU cpabaTbiBaHUS Npu nopaye Ha BXopn nornyeckoro «0»
n «1», ecnn Ha BxoAe NMpobGHMKaA BKJYUTbL (NocnepoBaTesibHO) cTabuUnnMTpoH ¢ Tpeby-
eMblM HanpsXxeHnem ctabunmaauunn.

OT pepakuunu. B npobHMKE MOXHO MCNONbL30BaTb, Hanpumep, TpaHancTopbl KT3155, ceeTo-
avoaHble nHankatopbl AJ13041, AN305. Auoabl V3-V5 — niobble KpeMHMEBbIE MaIOMOLLHbIE.

XKypHan «Pagno», 1977, N° c.61

t
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n. KAWTANAN

JNOr'MYECKKME NMPOBHUKN HA TPAH3UCTOPAX

Ha puc. 1 nokasaHa cxema 0AHOro M3 NpPob6HWKOB, NpeAHa3HA4YeHHOro Ans onpepe-
JNIEHUS COCTOSIHWS BbIXO4A JIOTMYECKUX YCTPONCTB HA Mukpocxemax. Ecnu Bxon npobHu-
Ka HUKyha He MOAKMI0YEeH, BCe TPAaH3UCTOPbl 3akpbiThl, cBeTOAMOAL HT n H2 He cBeTAT-
cqa. Ha amutTtep TpaH3uctopa V2 ¢ penutensa, coctosuwero M3 pesamctopoB A2-494,
nocTtynaeTt HanpsxeHue okono 1,8 B, a Ha 6a3y TpaH3ucTtopa VI — okono 1,2 B. Ecnu Ha
BXOJZ, MHAMKATOpa nopaTtTb HanpsxeHue Bbiwe 2,5 B, HanpaxeHue mexay 6a3on n amMuT-
Tepom TpaH3uctopa V2 npeBbicut 0,7 B 1 OH oTkKpoeTCcsi. OTO NPUBOAUT K OTKPbIBAHUIO U
TpaH3uctopa V3. Ceetopuopn H1 Haqw‘-laer n3nyyaTb CBET, 4TO MHANLUNPYET COCTOAHUE
norunyeckon «1». Tok konnektopa TpaH3ucTopa V2, 6AM3KUA MO 3HAYEHUIO K TOKY €ro
aMuTTEepa, orpaHuyeH peauctopamMu R3 n R4. Mpu HanpsgxXeHUM Ha Bxode, OoNbleM

yemMm 4,6 B (3TO MOXET CAy4nTbCcsa npu

v3 Ve NPOBEPKE 3/1EMEHTOB C OTKPbITbIM

KT3610 KT3I - KONneKTopoMm), TpaH3uctop V2 nepe-

[l XOOUT B PEXMM HachbllueHns, Bce 60/b-
+5 8 lwaa YyacTb TOKa aMUTTepa TPAH3UCTO-

pa V2 otBeTBNsieTcs B uenb ero 6assbl
M, €CN He orpaHuyYnTb Tok 6asbl pe-
79 3ucTtopom RT, TpaH3ucTop V3 3akpo-
eTca n auopn HY noracHer.
H2? Mpun HanpsxXeHWN Ha BXOLE HUXE
AAN1026 0,5 B oTkpbiBaeTca TpaHaucTop VI,
ero KONNeKTOPHbIA TOK OTKpbiBaeT
TpaH3unucTop V4, 3axuraertcsa cBeToamn-

Bxod V1
K73154 on H2, wHpyumpys cocTtosHue «0».

OMUTTEpPHBbIA TOK TpaH3ucTopa V71, ko-

R4 R6*
12k 68 TOpbIA ABNAETCS HArpys3kon wuccnepy-

e€MOro yCTPOMNCTBA B COCTOAHUN «O»,—
I okono 1,2 MA. B cocTosaHUM «1» TOK
Puc. 1 6a3bl TpaH3ucTtopa V2 30 MKA, 4TO He

npesbllWlaeT AONYyCTMMBIX MNpenenos.

AdpKkocTb cBeYeHUss ceetoamonoB H1 n H2 yctaHaBnmBaloT pe3ucTtopom R6. Ecnun mnc-
nonb3oBaTb AN MHAMKauMmM «0» U «1» CBETOANOAbLI C PAa3HbIM LLBETOM CBEYEHUS, Hanpu-
mep AJ11026 n A1 102B, Heo6xoaAMMO nocsiefoBaTeNbHO, C KaXAblM W3 HUX BKIIOYUTb
CBOW pe3ncTop.

NMopn6bopom pe3anctopoB R2-R4 MOXHO YCTAaHOBWUTb HEOOXOAMMbIE MOPOrM 3axura-
HUA cBeTOoAMOAOB. TpaH3UCTOPbLI, MCNONb3yeMble B NPOOHWKE, AONXHb OblTb 0653a-
TEeNbHO KPEMHUEBBLIMU, NpakTudyeckn nwwboro Tuna. ¥ tpavHauctopos VI n V2 koadoduuymn-
€HT N,,, AONXeH ObiTb He MeHee 30, a y TPaH3MCcTopoB V3 n V4 xenaTeneH 6onbliuni
KoaddnuneHT nepepaym Toka. Hem 6onbwe KoapPUUMEHT nepenaynm Toka TPaH3UCTO-
poB V3 un V4, Tem pe3ye noporn 3axumraHmsa CBeTOAMOLOB.

Mpwn HanMYnMm ceMmnCcerMeHTHOro NoaynpoBOAHMKOBOrO MHAMKATOPA MOXHO caenaTb
6onee ypoOHbIN NpobHUK — OH ByaeT mHauuupoBaTtb unmbpy «0» mam «1» B cooTBET-
CTBUN C NOTNYECKUM COCTOSAHMEM KOHTPONMPYyeMOoro ysna yctpoincTtea. lpuHumnuane-
Has cxema Takoro npobHuka npuBeneHa Ha puc. 2. TpaHaucTopbl V3 u V4 paboTaloT Tak
Xe, Kak U B npeabiaywem cnyyae — nNpu MNpeBbILUEHUWM HA BXOAe HanpsxeHus +2,5 B
oTKkpbiBaeTcs TpaH3ucTtop V4 u Ha obwwuin aHop mHaukatopa HT1 (BbiBOA A) nopaetvcs
HanpaxeHue +5 B. Tak kak katogobl b U ¢ 4epesa pe3nucTtop AR5 Noakno4YeHbl kK obwemy
npoBOAY, OHMW 3aXMUrawTCcsa, UHANUUPYS uudpy «1».
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Heckonbko HEOObIYHbIM SIBAAET-

Vé 5
Cq BKJlOYeHuMe TpaH3mctoposB VI wu KT361 +5 B
V2. Ecnn mexay aMmuTTepamm TpaH- H1
3MCTOPOB MNPUNIOXMUTb HanpsaxeHue ANIDLS A
1,3...1,4 B, TpaH3uCTOpbl OTKpbIBA- O] b A
loTCcsa. lNockonbky mx 6a3oBble TOKU vy i
. KT3154 _
paBHbl Mexnay coboii, TOKM KoNnnek- I lc
R? RZ2 e '
TOPOB MNpPOMOpPUNOHANbHbI KO3 buU-
uMeHTaM nepepayun Toka. 33« 33« d
Ecnn nopo6paTb TpaH3UCTOPHI
V1 n V2 c opnHakoBbiMn kKoaddumum- 153 R4 )
eHTamu h,,,, TO U X KONNEKTOPHbIE K 278 560
TOKM O6yAyT oamHakoBbIMU. Ecnu Ha B‘Ead vl o2
BXxon4e npobGHWka HanpsxeHwe 6yner KT3150 KT381F
Huxe 0,5 B, TpaHaucTtopb VI n V2 ]
OTKpbIBAOTCA, CBOMMMU KONNEKTOP- KT375ﬂ|

HbIMMN TOKaMMW OHW OTKPOKT TPAH3U-
ctopbl V4 n V5. Yepes TpaH3ucTtop
V4 nHanpaxeHne +5 B nocTtynaeT Ha aHOA uMHAuKaTopa, 3axurakTcsa cerMeHTol b n c.
OTKpbITHIN TpaH3nucTop V5 coeanHsieT cermeHTol a, d, e, fc o6WNM NPOBOAOM, B pe-
3ynbTtate mHanumpyetcsa undpa «0». Tok amMmutTepa TpaHanctopa V2 orpaHu4yeH pesuc-

Puc. 2

TOopoM R2, cnepoBaTenbHO, OrpaHMyeH M TOK ero KkonnekTopa.

NMNop6opom pe3nctopoB R4 1 R5 MOXHO perynnposaTb SPKOCTb CBEYEHUS UHAMKATO-
pa, a nog6opom pe3anctopoB R2 n R3 MOXHO YCTAHOBUTb HEOOXOAMMbIE MOPOrUN 3aXMU-
raHusa unodp.

Ans pa3penbHOW perynanpoBKM MOPOroB 3aXxuraHusa genntenb R2R3 MOXHO gonon-
HUTb elwe OAHUM PEe3NCTOPOM, Kak B mpeabiayu,em sapnaHte (puc. 1).

Tpe6OBaHl/Iﬂ K TpaH3unUcTOpam onncblBaemMoro FIpO6Hl/IKa Takue Xe, Kak n gnga nep-

Boro. Ho Heob6xoaumo, 4Tob6bl kK0O9dPpMUMEeHTH nepepaynm Toka TpaH3uctopoB VI un V2
oTnuyanucb He 6onee 4yem Ha 20%.
-
£ O o o .
° No—o
x
o 0
o0 ,
+5 8
S 3 %o o 3 ] 3
- x Vs Og Vi Ox V2 OxVI Ox V! o
< [} ] [} :
R4 RS 2R3
Puc. 3

Ha puc. 3 nsobpaxeHa neyatHas nnata M cXxema COeAUMHEHUA 3NE€MEHTOB BTOPOro
M3rOTOBJIEHHBIN N3 CTaNbHOW Wbl
LUndposot nuanmkatop 3akpennsioT NepneHauKynsap-

npobHuka. WTbIpb, WAM cnuubl, BNnawealT B nas,

NPONUAEHHbLIN B MevyaTHOW nnaTe.
HO MNNOCKOCTM nnarThl,

npunnamBad BblIBOAbl K COOTBETCTBYHOUWMM KOHTaAakKTaM nnaThl.

MeuyaTHyl0 nNnaTy nNnomel,alT B KOpnyc ¢nomMacTtepa U 3aKpbiBalOT KPbILWKON, U3FOTOB-

NEHHOM M3 NPO3PaYHOro OpraHM4eckoro creksa.

XKypHan «Paguno», 1977,N°5, c. 28
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B. BAKJIAHOB, C. 3AXAPOB

JTIOTMYECKWME NMPOBHUKN
HA ONEPAUNOHHOM YCUITNTEJIE

Ha puc. 1 npmneegeHa npuHunnmnanbHaga cxemMa I'IpO6HVIKa, BbIMONTHEHHOIo Ha OCHOBE
ynpasndemMmoro redepartopa mMmnynbCcoB Ha onepaunMnoHHOM ycmnMTeneA1.

VI KA510A
Al K19T401A
Y ] }Q———) +5 B
51 [er 290 « | R8.300 | R11 160
B(EJI 33« V1 |
_ <} 7 KC133A
R2 220 k| L R12
R3 1], 200 =X
6.8 k , R9 5.1 VS
R4 100 x vz R13 ™~
o h= | MIT1086 i
27k 2200 | CTOT me R

PaboTa reHepaTopa nNossicHeHa BpeMeHHOI amarpammon (puc. 2). Npu BXOAHOM Ha-

npsXeHUn, cooTBeTCTBYOWEM normyeckomy «O», NMPOUCXOAUT CPbiB KonebaHuin, onepa-

LWOHHBLIA YyCUANTENb BXOAUT B HacbiweHne. Npu 3ToOM ero BelxogHoe HanpsaxeHue 6n1um3-

KO K HanpsXeHW MCTOYHWKA nuTaHusa. TpaH3ucTop V2 3akpbiBaeTcsa U UHAUKATOPHasd

Use A

Uﬂum

!
U

Uy |

Uy

Unum 1

Puc. 2

namna H1 racHeT. Ecnn BxogHoe Hanpsa-
XeHne COOTBEeTCTBYeT «1», TO BbIXOOHOE
Hanpsi>XeHne onepauMoHHOro ycunute-
na 6nmM3ko K Hyno. TpaH3ucTtop V2 oT-
KpblBaeTca u namna HT1 3axwuraertcs.
Mpn nogayvye Ha Bxopd HanpsxeHusa, 60nb-
wero 4yem «0» U MeHbWeEro 4yem «1I», re-
HepaTop BbipabaTbiBaeT konebaHusa 4vac-
ToTOM 2..83 Tu. WHAukaTopHas namna
MuraeT Cc 3TOM Xe 4yacTtoTom. B cnyvae
nepeMeHHOro HanpsxeHus Ha Bxole
namna H1 mMuraeTt ¢ 4acTOoTOW, paBHOMN
yactoTe curHana, nub6o ropuT BNOJIHA-
Kana (Npu BbICOKOYAaCTOTHOM CuUrHane).

Mpu HaxaTum kKHonku S71 Bxopn nNpu-
6opa nopknio4yaeTca K UCTOYHUKY OMop-
HOro HanpsxeHusa. MNpu 3TOM pe3ncTo-
poM R3 MOXHO ckoppekTMpoBaTb pabo-
Ty reHepartopa no YPOBHIO JOTMYECKOro
HYns.

MutaeTcsa NpoBGHUK OT NpoBepsaeMoro yctponcrtea. Auon V3 cnyXut ong 3awmnTbl UH-

AnkKatTopa OT HeNnpaBuUNbHOINO BK/KYEHUSA.

HanaxwuBaHue I'Ip06HI/IKa CBOOUTCHA K YCTaAaHOBKE OMNOPHOro HanpgaxeHuda (Ha pe3nc-

Tope R13), paBHOro ypoBHto «0». Peanctopom R3 ycTaHaBnuBalT Nopor cpabaTbiBaHUS

no ypoBHIO nornyeckoro «0», a pe3anctopomMm R8 — NO ypOBHIO NOrMYECKON «1».
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Puc. 3

B npobHuke mcnonb3oBaHbl pe3nctopbl MNT-0,25, CMN5-1A (R3), KOHneHcaTopK'-’fa‘
Mukponepeknwoyatens MMN3-1, nHapnkatopHas namna — HCM®6,3.

OnemMeHTb NMpo6GHMKA yCTAHOBNEHb Ha neyaTHom nnate (puc. 3).

XKypHan «Paauno», 1977,N°5, .29

A. OXETroB

JNOTMYECKUWE MPOBHUKWN HA TOTMYECKOW
MWKPOCXEME

MpuHunnuanbHaa cxema NPoOHWKA HA OAHOW NOrMYECKOW MUKPOCXeMe nokasaHa Ha
puc. 1. lMpu OTCYyTCTBUM BXOLHOINO CUrHana Ha Bxoae anemeHTta DI1.1 — HW3KWUIKA noru-
4YyeCckuMin ypoBeHb, Ha Bxopge D1.2 —
BblCOKMI, Ha Bxogae D1.3 — Hn3-

kuii. Ceetopuoanbl H1 n H2 He cBe-

)
LAY
=
\'

TATCA.

07 KLIESSS

Ecnu Ha BXxoA npo6Huka nopa-
Ha normyeckas «l», TO Ha BbIxoAe 8]

anemeHTa DI1.1 6ypeTt norvyeckui KT3128 V3

«0», 4yepes cseTopauop H1 npoTe-

Bxod

KaeT TOK, Bbi3blBalWNA ero cee-

YyeHune. OdnemeHTh D1.2 w D13

T nz‘@?)

— AMIEH
ils
1

OCTaKwTCAd B nNepBOHa4YaJlbHOM CO-

CTOAHWUWN.
Ecnu xe Ha Bxopge 6yﬂ,eT norun- D j
]
Yyeckunmn “O», TO U Ha BbIXOOAe 3ne- P
Hi.cs0

MeHTa D1.3 Takxe 6ypet «O» n
CBEeTUTbCA HaYMHaAaeT CBEeTOAMOA Puc 1
H2. Ha Bbixope oa9nemeHnTa DI.1
npn atom 6yaeT BbICOKMIA NOrmyeckuin ypoBeHb M cBeTopamopn HT He OGyaeT umsnyvaTb
cBeT.

Ha puc. 2 nsobpaxeHa npuHuMnuManbHasa cxema no m'eckoro npobHuMka, MHAUKATO-
pPOM B KOTOPOM SIBNAETCH CEMWUCErMeHTHbIN nHankatop. COCTOSAHME BbIXOAOB NOrMyec-
KUX aneMeHTOB oTob6paxaeTcsa Ha uHamkatope B Buae umodp «1» n «O». MpuHumnn paboTbl

9T0ro NnpobGHMKA TAaKOW Xe€, Kak U Yy Npeabli Ayl ero.
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TpaH3ucTop V71 B ONMCaHHbIX MHAMKATOPAX MOXET OblTb NOOBIM ManoOMOLHbIM
KpeMHuneBbIM, a V2 — kak repMaHneBblM, TaK U KDEMHUNEBbLIM. Ecnwun nmcnonb3yeTcd rep-
MaHMEBbIW TpaH3UCTOp, To Anon V4 ponxeH 6biTb KpeMHUeBbIM, Hanpumep KA 103A.

XKypHan «Paguo», 1977, Ne5, c. 30

3BYKOBOW JTIOTMYECKWNIA MPOBHUK

3BYKOBOI NMPOoGHMK (CM. PUCYHOK) cnocobeH pa3nnyatb YeTbipe COCTOAHUSA BbIXOLO0B
TT/1 mMukpocxem: ypoBeHb «3emnu» (0...0.05 B), Huskwuir (0,05...0,7 B) n BbICOKUN
(2,1...5 B) noruvyeckne ypoBHW U OTpuLaTENbHbIN Nepenag HanpsxeHWsa (Ha ypoBHEe
1,4 B). Kaxaomy M3 3TUX COCTOAHMIN ByneT COOTBETCTBOBATb CUTHAN onpefeseHHOoN Ya-
CTOTbl Ha BbiIxoge npobHuka.

MpoBHNK COOQEPXUT YeTblipe KaHana onpenesieHns COCTOAHUSA BbIXOLOB UCNbITYEeMbIX
MuUKkpocxeM (TpaHaucTtopbl V3-V8, V10, mukpocxema D3), pewndpaTtop NOrmM4eckmx co-
CTOAHUA Ha anemeHTax D1.1-D1.3, D2.1-D2.3, HW3KO4YaCTOTHbIN reHepaTop (3NEeMeHT
D4.1 — tpurrep WmntTta), 9nekKTpoHHbIM kKno4 D4.1, nueeptop D1.4 n BeixoaHOM ycunu-
Tenb Ha TpaH3nctope V15¢c ronoBHbIM TenedoHOM BI1.

MpuHumn paboTbl Npob6HMKA OCHOBAH Ha OTKPbIBAHWM OAHOrO M3 TPAH3UCTOPOB
(V3, V5, V7 n V10) npn TOM MAN MHOM COCTOSAHUUN UCNbITYEMOTrO JIOFTM4ECKOro 3IeMeHTa.
HanpaxeHne Ha saMuTTepax yka3aHHbIX TPAH3MCTOPOB PpUKCUPOBAHO. na TpaH3UCTO-
pos V3, V50H0 — 1,4 B, apgna V7, VI0 — 0,7 B. NMpu atom TpaH3ucTtop V3 oTkpbiBaeTcs
Torpa, korpa BXOOHOW CUrHan npeBbICUT HanpsxeHue 2,1 B. TpaH3uctop V5 3akpbiT
[0 Tex Nop, NokKa BXOAHOW CUrHan He okaxeTcsd MeHbwe 0,7 B. Mpu HanpaxeHun, 6nms-
KOM K HYNIO, OTKpbIBAeTCs TpaH3ucTtop V7.

Ecnn Ha Bxon npobHuka nopaH OoTpuuaTeNbHblii Nnepenaj HanpsxXeHwus, TO Ha KO-
nektTope TpaH3ucTopa VI0 noaBnseTcsa NONOXWUTENbHbIA Nnepenaj, 3anyckalwwWwmun ogHO-
Bubpatop D3. OpHoBubGpaTop BbipabaTbiBaeT OTpULATENIbHbIA UMMYNbC AAUTENIbBHOCTbIO
okono 0,2 c. B 3aBMCUMMOCTM OT COCTOSSHUS TpaH3UCTOpa, B KaHajllax C BbiIxo4a OAHOTO
n3 anemeHToB D M, D2.1, D2.3 wnn D3 4epesd puopabl VI11-VIi4 nocTynaeTt ynpaBns-
IOWNIA CUrHaN Ha HM3KOYACTOTHbLIN reHepaTtop, a C BbixoAa anemeHTta D2.2 — Ha anekT-

POHHBIN KIIOY.
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Ecnn Ha kakon-nubo AnCK nogaH normyeckuin «0», COOTBETCTBYIOWMNIA KOHOEHCcCATOp
(C1-C4) HauynHaeT Nnepuopmnyecknm 3apsaxaTbCsad U pa3psaxaTbCs, YTO NPUBOAUT K NOSBNE-
HUIO HM3KOYACTOTHOrO CUrHana Ha Bbixoae 3anemMeHTa D4.1, KOTOPbIN Yepe3 3JIEKTPOH-
HbIA K04 U MHBEPTOP NOCTynaeT Ha BbIXOAHOW ycunutenb. Camasa HM3kasg 4yacrtoTa CO-
OTBETCTBYET HalM4ynio Ha BxoAe NpobHMKa YypOBHA «3eMnu». Bonee BbICOKME HACTOTHI
COOTBETCTBYIOT YPOBHIO normyeckoro «0», oTpuuatenbHOMY nepenany HanpsaxXeHus u
YPOBHIO NOTNY4ECKOMN «1».

Ecnu Bxopn npobGHWMKa HMKyda He MOoAKM4YeH, To norudyeckuin «0», mocTynamuwmnin Ha
OOVH U3 BX0oOOB 3anemeHTa D4.3c Bbixoga D2.2, 3akpbiBaeT TpaH3ucTop V15.

OT pepakuunun. B nornyeckom npobHuke MoryT OGbiTb MPUMeEHEHbI TPaH3UCTopbl cepuii KT306
(V3, V6, V8, V10),KT326 (W4, V5, V7), KT315(V15), nnonbl KA5226(V1, V2,V9, V11-V14),mukpocxembl K155J1H1 (D1), K

XKypHan«Pagno», 1978,N°4,c.58

JIOTMYECKWME MNMPOBHUNKW

Nornyeckmin npobHUK, padpaboTaHHbii C. BUPIOKOBbLIM, NpegHasHa4YeH AN UHOU-
Kauum UMNynbCOB, aMNAuUTyaa KOTOPbIX UMEET «<HOPMalbHYIO» BENNYUHY, T. €. Hanpsaxe-
HUS BeplwuH npeBblwatoT 2,4 B, a ocHoBaHusa nexat Huxe 0,4 B. MHouKaunsa ocywecTB-
naetcsa B BuAae 3HakoB «0» M «1», KOTOpble yKa3bliBalOT COOTBETCTBYOWME YPOBHU. Touka
VMHONUMPYET HaNMYNe UMMNYNbCOB.

Cxema npobHuka npuBeneHa Ha puc. 1. Ha Bxoae Bka4YeH peanctop R1, npenoxpa-
HAOWWIA NPOOGHUK OT neperpy3ok. AMUTTepHble noBToputTenn V1 un V2 cnyxaTt ans
YMEHbLWEHNA HArpy3kn Ha NpoBepsieMblil Kackaz, a Takxe ANsS CABUra nopora nepeknio-
YEeHUSa nornyeckux snemeHTtoB D1.17 n D1.2. JONONHUTENbHbLIN CABUI AOCTUraeTcs
BKJIlOYEHNEM KpemMHueBoro amona V3 n repmaHueBoro V5. B pesynbtate npu BXOAHOM
Hanps>XeHuun Bbiwe 2,4 B snemeHT D1.1 BkJIOYAETCHA M 3aXUraetcs CerMeHT d cemMmu-
cerMeHTHOro mHaumkaTtopa H1, nnagnumpyeTcs 3Hak «1» (Mpy GOKOBOM MOJIOXEHUUN UHAN-
katopa). Mpun HanpaxeHun Huxe 2,4 B anemeHT D1.1 3akpbiBaeTCcs, CermMeHT d racHer.
Mpn CHUXEHUU BXOAHOro HanpsxeHus Huxe 0,4 B BbiknoyaeTcs anemMeHT D1.2, BkO-
yaeTtca D1.3 n 3axuraiTcs 4eTblpe cermeHTa (a, b, g, f) nHgukartopa M MHANLNPYeETCSH
3Hak «0».
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Mpu HanMuYMM MMNYNbCOB Ha BXOoAe NPOOHWKA Tpurrep Ha anemeHTax D2.1 w D1.4
nepekao4aeTcd B MOMEHTH AOCTUXEHUS HanpsaXeHWs Ha BXOAEe MOPOroBbiX BENUYUH
(0,4 n 2,4 B). B MOMEHT Nepexoaa HanpsaxeHUs Ha Bxoae NpobGHMKA M3 COCTOAHUSA «1»
B cocTosfiHMe «0» Ha Bxone anemMeHTa coBnapgeHus D2.2 kpaTKOBPEMEHHO MOABASAOTCSH
nBe noruvyeckme «1», anemeHT D2.2 BKno4YaeTcsa U KOpoTkui (nopsgka 70 HC) oTpuua-
TeNnbHbIW MMNYNbC .C €ro BbiIXOAa 3anyckaeT XAYWWA MynbTuBuOpaTtop Ha 3nemMeHTax
D2.3 v D2.4. BbIXOAHOW cuUrHan MynbTMBUOpaTopa Bbi3biBAET CBEYEHWE TOYKWN UHAU-
KkaTopa.

Ecnu amnantyga BXOAHbLIX UMMNYJIbCOB HUXE HOPMAaNbHOW, TPUFrep He nepexknioyaeT-
CHl M TOYKa MHAMKATOpa He CBeTUTCSH.

Ovop V6 cnyXnT ong 3awWnTbl MUKPOCXEM NPWU BKAIOYEHUN MUTAHUS B HEMPABUNIbHOW
NONSPHOCTMU.

Mpo6GHNUK CMOHTUPOBAH Ha NeyYyaTHOW nnate ¢ paamepamu 7,5x80 mm (puc. 2). BoiBo-
Abl 60NbWNHCTBA 3N1IEMEHTOB, PACMNOJIOXEHHbIX Ha OO4HOW CTOPOHE MeYyaTHOW nnaThl,
3arHyTbl 4epes3 kpaW nnatbl M NoAnasiHbl K KOHTAKTHbIM nNaowapkam, Haxoaawmmcs
c obpaTHOW cTOpOHbLI Nnatel. Mrna-wyn BnasHa B na3 nevyatHo nnatel. KoHpeHcaTtop C2
COCTOUT U3 ABYX COEANHEHHbIX NapannenbHo KoHaeHcaTopoB K53-16 no 10 Mkd.

B npo6HUKE MOXHO NPUMeEHUTb TpaH3anuctTopbl KT361 n KT373 ¢ nto6biMu GYKBEHHbI-
MW MHAEKCAaMWN, BO3MOXHO MPUMEHEHNE N APYIUX KPEMHUEBbLIX BBICOKOYACTOTHbLIX TPaH-
3UCTOPOB COOTBETCTBYIOLWErO TUNA NPOBOAMMOCTMU. JNOAbl MOXHO 3aMEHUTb Ha Ntobble
MafiomMolWHble KpemHuesole (V3, V4) n repmanunessie (V5 V6), MukpocxemMbl — Ha aHa-
noruvyHele apyrux TTJ1 cepuii.

MccnepoeaTb nornyeckme ycTpomcTea B CTaTUYECKOM M UHAMUYECKOM peXumax
no3sonaeT NPobHUK, NpeanoxeHHbln H. MactyweHnko n A, XuxueHko. NMpuHumnuans-
Has cxemMa npobHuka n3obpaxeHa Ha puc. 3.

Mpu oTCyTCTBUM CUTHaANa Ha Bxode anemeHTa DI1.1 — HU3KWUIMA NOrMYEeCKUN YyPOBEHD,
Ha Bxopax anemeHToB D71.2,D1.3, D1.4 — Bbicokuii. CermeHTbl MHAMKATOpa He CBEeTAT-
ca. Ecnu Ha Bxop npo6GHMKA MOCTynaeT YypOBEHb, COOTBETCTBYIOWMNA NOTMYECKON «1»,
TO Ha BbiIxoae anemeHTa D1.1 6ypet noruvyeckmin «0», Ha BbIxOoAe D71.2 — norudeckas
«1», anemeHTbl D1.3 n 01.4 ocTaloTCca B NnepBOHayalbHOM COCTOfAHMKU. MNMpn aTom cBe-
TATCSH CerMeHTbl b 1 ¢ n nuanumpyetcsa umbpa «1». Korpa Ha Bxone npobHuka 6ypet
norunyeckuin «0», To Ha Bbixoae afemMeHToB D1.2,D1.3 n D1.4 GyneT BbICOKUIA fiornyec-
Knii ypoBeHb 1 6yayT CBETUTbLCHA CerMeHThl a, b, ¢, d, e, f.
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Mpwn nopavye Ha BXo4 NpobOHMKA MMNYNbCOB C YacToToW Ao 25 Ny yepepoBaHue undp
«0» n «1» padnunyumo rnasom. Mpwn yacTtoTax cBblwe 25 Ny Ha4YMHaeT cka3biBaTbCHa BAUA-
HWe koHpoeHcaTopa C1. B pe3ynbTate ApKOCTb CBEYEeHUs cermeHTa d pe3ko yMeHbllaeT-
ca n nuanunpyetcs 6ykea «M», o6o3HavawwWwas NOCNEef0BaATENbHOCTb MMMNYNbCOB C Bbl-
COKOW 4yacTOoTOW Ha Bxoae nNpobHMKa.

MpobHNK NUTaeTcsd HENOCPEenCTBEHHO OT MUCMNbITYyeMOro ycrtponctea. lNpu Hanninu
nutanng +5 B cBeTuTCcHa cermeHT h (Touka).

B npo6Huke mcnonb3oBaHbl pe3nctopbl MJIT-0,125, koHpeHcaTtop K50-6. BmecTo
Mukpocxembl K133JTIA8 MOXHO npuMeHnTb Mmukpocxemy K155J1A8.

Ha puc. 4 nzobpaxeHo pacnonoxeHue neTaneil Ha NevyaTHOW nnate U3 ABYCTOPOH-
Hero ¢oNbrMpoBaHHOINO CTEKNO TEKCTONMTA, a HAa puc. 5 — yepTexnm obenx CTOPOH ne-
YaTHOW nnaThbl.

Mpo6HUK C A,OCTATOYHO BONbLWINM BXOOAHLIM CONPOTUBIIEHMEM U BbICOKON YETKOCTbI
cpabGaTbiBaHWa MNpu ONpefeneHHbIX YPOBHAX BXOOLHOrO HampsXeHus npepnoxed
B. MupatnHckum m Co WlaxHOBCcKMM. 30Ha nepexona M3 COCTOSSHUSA, NPU KOTOPOM WH-
AVKATOPHBLIA CBETOAUNOA FOPUT C MONHON APKOCTbIO, B COCTOAHME, NPU KOTOPOM CBeTO-
avopn He roput, cocTtaBnsaetr 30 MB ons BepxHel rpaHuubl 1OrMYECKOro ypoBHSA «0»
(0,4 B) n 80 mB gna HMWXHEN rpaHuLbl NOrM4ecKoro ypoBHa «1» (2,4 B).

MpobHUK OoTAMYaeTcsa mMano notpebnaemMon aHeprmer OoT UCTOYHUKA NMUTAHUS MpPO-
BEpAeMOro ycTponcTtBa, cocTaBnsouen He 6onee 12 MA.

Ha puc. 6 npuBepeHa npuHuMnuManbHas anekTpuyeckas cxema npobHuka. OHa co-
CTOUT U3 ABYX HE3ABUCKMMbIX MOPOTrOBbIX CXEM, OAHA U3 KOTOPbIX COOTBETCTBYET YPOBHIO
«0», a gpyras — YpPOBHIO «1».
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>+58 Korpa HanpsaxeHue Ha Bxoae NpobHU-
ka nmeeT BenuuuHy 0...0.4 B, TpaH3ucTo-
pbel V7 n V8 noporoBoi cxembl «1» 3akpbl-
Tbl U KpacHbln cBeToauopn V5 He ropwur.
B noporoson cxeme «0» TpaH3ucTtop V9
3akpbiT, a TpaHauctop VI0 OTKpPbIT U ro-
puT 3eneHbln ceetoanon V6, vHanuupys
Hannuyne NOrnM4eckoro ypoBHsa «O».

Mpu noteHumane Ha Bxonde npobHuKa
0,4...2,3 B TpaH3ucTopbl V7 n V8 no-npex-
HeMy 3akpbliTbl, TpaH3ncTtop V9 oTKphIT,

a V10 3akpbiT. Mpun aToM oba ceeToAmMoOAa

A 4

He ropat. To xe camoe HabGnwopaeTcs,

KATG3A ecnn Ha Bxoge npobGHMKa HET curHana.
@D& OTcyTCcTBME mMHAMKAUMK, Takum obpa-
Vé

30M, CBUAETENIbCTBYET O TOM, YTO MOTEH-

R1 AMO2A

R3

umnana Ha BXOOA€e HEeT unianm Xe OH nmMmeertT

NPOMEeXyTO4YHOEe 3Ha4YeHue No OTHowe-
HUIO K NOTUYECKUM YPOBHAM.

Mpn HanpsaxeHun Ha Bxope nNpobHuKa
Bbllwe 2,3 B oTkpbiBalTCA TPaH3UCTOPLI
V7, V8 noporosoi cxemsbl «1» (V7, V8 non-
HOCTbIO OTKPbITEl MPW NOTeHuMane Bbilwe

Bxad

V9 KT3428 2,4 B) n 3aropaeTcs KpacHblli cBeTOANOA

Puc. 6 V5, uvHAWUMPYS Hannyne norm4yeckoro

ypoBHA «1». lMoporoBas cxema «0» npwu
3TOM HaxoAWTCH B NMPEXHEM COCTOAHMKU. Ouoabl VI-V4 cnyxaTt ANng NOBbIWEHNA Hanps-
XeHusa, Nnpu KOTopom cpabaTbiBaeT NoporoBas cxema «1»,

KoadduumneHT nepepaym toka r'?m9 TPAaH3UCTOPOB AONXeH O6biTb He MeHee 400.
Ovopwbl V1-V4 KA103 (KO102) 6eckopnycHble. Bce peauctopol OMJIT-0,125 — 5%.

HanaxwualoT NPpoO6HMK C NOMOLWbIO AENUTENS HAMNPSXEHUS, NOAKNIOYEHHOINO K UCTOY-
HUKY 5 B, nopaBas Ha BxoAd NpoOGHMKA TpeOyeMblil YPOBEHb HANPSAXEHUS .

M3MeHeHnEeM BeNMYUHBLI CONPOTUBNEHUS pe3ucTtopa R7 pobueaTca noracaHus se-
neHoro ceetoamopa V6 npu ypoBHe BXOAHOro HanpaxeHusa 0,4 B, a nameHeHnem co-
NnpPoOTUBAEHNS pe3ncTtopa R7 — 3axuraHusa kpacHoro ceetoguopa V5 npu ypoBHe BXOA-
HOro HanpsxeHus 2,4 B. Ans yno6cTBa perynnposku pe3unctopbl R5, R7 MOXHO Bpe-
MEHHO 3aMEHUTb NEPEMEHHbBIMMU.

NMpo6Huk, padpaboTaHHbii B. KonbinoBbIM, Takxe 06n1afnaeT BBICOKUM BXOAHBIM CO -
npotueneHuem (R, = 200 kOm), HO B oTAnyme ot npobHuka B. MupaTtnHckoro n C. Wax-
HOBCKOro perncrtpupyet m mmnynbcbl. OH MMeeT 3aWnTy OT NepeHanpaxXeHUn no Bxo[y
(8o 250 B) n OT HEMPaBUABHOIO BKJAOYEHUS NONSAPHOCTN NUTAHUS.

MpuHunnuanbHas cxema npoGHMKa npueeneHa Ha puc. 7. Yepes3 peanctop R1 cur-
Han nocTynaeT Ha 3aTBOP NONEBOro TpaH3nctopa V3 yepes orpaHmynTenb BXOAHOINO Ha-
npsxeHusa Ha gunopax Vi, V2.

C BbIXO4a NCTOKOBOIO MOBTOPUTENA CUTHAN NopaeTcsd Ha AMUTTEpPHbIe NOBTOpUTENMN,
BbIMONIHEHHbIE HA TpaH3ucTtopax V4 n V5 koTopble YMEHbLIAT BANAHNE BXOA0B MUKPO-
CXeM ApYr Ha Apyra v CABWUralT YPOBHW CUrHaNOB, NOCTynawwWwux Ha anemeHTol DI1.1,
D1.2. Tpwn yka3aHHbIX Ha CXeMe HOMMHanax pe3ncTtopoB R2-R5 noporoBblie Hanpsaxe-
HUSA cpabaTtbiBaHusa «0» n «1» paBHbl cooTBeTCcTBEHHO 0,4 B n 2,4 B. lna ncnonb3oBaHus
npo6HWKa NPU KOHTPONE Lenei C APYrMMMKU MOPOrOBbBIMU HAMNPSAXEHUAMU HEOOXOAUMO
nono6patb 3TV PE3NCTOPHI.
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Mpn BXOAHOM HanpsiXeHuu, NpeBblaloWemM NOPOroBoe HanpsxXeHWe NOrmyeckon
«1» Ha BbIxogax anemeHTOoB DI1.17 n D2.2, noasnaeTtca normyeckuin «0» n ceeTnTCca cer-
MEeHT d cBeToaAuoaHOro mHgmnkatopa H1 (nHauuyunpyetcs 3Hak «1»). Mpu HanpsaxXeHuun
Ha BXO4Ee HUXe MOpPOroBOro HanpsxXeHus norundyeckoro «0» Ha BbiIxoge D71.2 nosBnaeTcs
nornyeckas «1», Ha Bbixoge D2.1 — norudeckuin «0» n 3axurarwTcsa Hepe3 pe3nucTop
R10 — cermeHT f, yepesd pe3uctop RIT n guop V6 — cermeHThl @, b, g (MHANMUUpyeTcs
3HaK «0»).

Ecnu HanpsixXeHWe Ha BXOA4Ee HaxXOAWUTCSH B MPOMEXYTKE MeXAy NOpPOroBbIMW Hanpsa-
XEeHUAMM normyecknux «0» m «1» (NMPOMEXyTO4YHblIAi YPOBEHb), TO Noruyeckme «1» Ha Bbl-
xogax D2.7 u D2.2 Bbi3biBaloT noasneHume «0» Ha Bbixoge D2.3 U CBETATCHA CErMeHTh
a, b, 4 (vHouuupyeTcsa 3Hak «[»). KoHpgeHcaTopbl C2, C3 ycTpaHal0T BO3OyXAeHMe nNpu
nepexonHbIX pexumax.

V7 KQ1034
- <
R8 e 1 6 .58
L1047 mx ' 5’,047»1{[ 10 mrx
g2e otz 5 B -
15M
Vi B
Vi
KA103A V5 {55
Brod KISE5A 1 | kr3sta RI1D 330 . / - ’c
} 4]
RY 330 ——/ d /—‘
R1 180 x h
vz R H1
K103A ol Lr3 1 AN304T
Ll 57 R4
Vé 360
KA103A
R12
160
V4
KT315A
R7 |/ 523

680

IS ] D1 K155/43
02 Ki55/A8

Puc. 7

O6HapyXeHMe MMNYNIbCOB OCHOBAHO Ha 3anycke ogHOBuGpaTtopa no GpPoHTY U cnaay
KaXnoro BXogHOro mMmnynbca. OTpuuaTenbHble MMMNYNbCbl ANA 3anycka XAYWEero Myib-
TuBubpaTopa, BLIMOJHEHHOrO Ha anemeHTax D1.4, D24, C5 n R13, dopmupyloTcsa Ha
BbiIXO4e anemMeHTa D2.3 kaxAablh pas3, korga BXOAHOW curHan nepexoamT u3d «0» B «1»
n obpaTtHO, NpMYeM UX ANINTENbHOCTb 3aBUCUT OT ANINTENbHOCTM GPOHTA U cnaga Bxopn-
HbIX UMMNYNbCOB.

K BbIxoAy xaywero mynbtTuBmbpartopa NOAKNIOYEH CErMeHT «Toyka», KOTOpPbIA BCMbI-
XUBaAET ABaxabl Ha KaXAablii BXOAHOW MMNYNbC NPU YacToTe CNefoBaHUSA NOCNEeOHUX Me-
Hee 20 'y 1 Npu OCTATOYHOW UX ANUTENbHOCTHN.

Mpu YacToTe cnepoBaHUS BXOAHbIX UMNynbcoB 6onee 20 Iy BCNbIWKW CRAuBalTCH
B HENMpepbiBHOE CBeYeHue.

Mpu BXOQHOM curHane, 61M3KoOM K MeaHApPY, OAHOBPEMEHHO C TOYKON MHANLUNPYIOT-
cs 3Haku «0» M «1», MpUYeM UX OTHOCUTENIbHAA APKOCTb 3aBUCUT OT CKBAXHOCTU WUM-
nynocoB. Mpun 60AbWON UNIN MaNEHbKOW CKBaXHOCTU MHOWLUPYETCH TONbKO OOUH U3
3TUX 3HAKOb.
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NMpo6Huk cobpaH Ha ABYCTOPOHHEN neyvyaTHOW nnate U3 GONLIMPOBAHHOINO CTEKNO-
TekcTonuTta TonwuHon 1,5 mm. PacnonoxeHne NpoBOAHWUKOB CO CTOPOHbLI AeTanen no-
Ka3aHo Ha puc. 8,a C NPOTMBONONIOXHON CTOPOHbBI — Ha puc. 8,6.

B npobHuke npumeHeHbl Mukpocxembl cepum K155, pesunctopbl MJNT-0,125, KOH-
peHcaTtopbl KM5a (C2, C3), KM6 (C7, C4) n K53-4 (C5, C6).

XKypHan«Pagwo»,1980,N23,c.30

B. BPUCKWUH, B. TPO®PUNMOB

NMPNBOP AJ1A ONPEAENEHNA ®ASNPOBKN OBMOTOK

Hepenko npuv MOHTaxe WAM PEMOHTE Pa3/IMYHOrO PafMO3NeKTPOHHOIrO U 3NEeKTPO-
TexHnyeckoro obopypoBaHua BO3HMKaeT Heob6XooMMOCTb B OMNpeneNeHMM Havyana
M KOHU2 06MOTOK TpaHCHOPMATOPOB, INEKTPUYECKUX MALWNH U TOMY NOOOOHbLIX Y310B U
YCTPOWCTB. MI3BECTHbIE CNOCOObL peweHns 3TON 3a4a4m (C NOMOLWbIO MAarHUTHOW cTpen-
KW, KOHTPOJNIbHOW KaTywWwkn u T. A4.) He Bcerpa yaobHbl UaM npuemMiemsbl, Tak kak TpebyioT,
Hanpumep, NpenBapuTeNbHON COOPKM MAarHUTHOW CUCTEeMbl annapaTta UaAM NoAayYn B €ro
0OMOTKN OTHOCUTEJIbHO BGONLWOrO TOKA.

OnucbiBaeMblii HUXE HECNOXHbIA, HO YYBCTBUTENIbHbIAN NPUBGOP NO3BOJNIAET BGLICTPO U
nerko onpenenntb ®a3npoBky 0OMOTOK 3NEKTPUYECKUX MALWMUH CO CTalibHbIM, nepmal-
NoeBbIM UNN GeppuToBbLIM MarHuTonposopom. eictBue npubopa OCHOBaAHO Ha cpaB-
HeHUn a3 HanpsXeHUs Ha ABYX 0OMOTKax NMpPoOBeEpPSEeMOro ycTpoWcTBa YYBCTBUTENb-
HbIM UHAUKATOPOM.

CTpykTypHas cxema npubopa npepcrtaBneHa Ha puc. 1. NepemMeHHOEe HECUHYCOM-
pnanbHoe HanpsxeHue, BbipabaTbiBaemMoe reHepatopom [ mocTynaeT Oo4HOBPEMEHHO Ha
obmMoOTKy / mcnoityemoro obvekta MO (TpaHcdhdopmaTopa, anekTporeHepaTtopa u T. n.)
M Ha BXx0p4 $Gas3ovyyBCTBUTENbHOTro MHAuKaTopa ®dU. B obmoTke // obbekTa HaBOAUTCH
940C, koTopass nogaeTcs Ha 3NeKT-

POHHBLIM Kknto4Y 9K, ynpaBnsiowmni — -7
paboToii $a304YyBCTBUTENbHOIO WH- “o

3K

| I ! 5 Ny

aAwkatopa. B 3aBucumocTM OT no-

ASIPHOCTM MNOAK/IOYEHUS K npuGopy \} T ! ‘
o6moTku // dasa HaBegeHHoW DAC T i oU

6ypeT uam coBnagaTtb UM He coBna- L — - -

natb ¢ das3ol HanpsxeHus Ha 006- F —~
MoTke /. CoBnapgeHne das3 MHoUUM-

pyeTtcs 3aropaHumeM OAHOW namnsbl, Puc. 1

a HecoBnageHwe — APYromn.

MpuHumnunanbHas cxema npubopa nsobpaxeHa Ha puc..2. OBYXTaKTHbIN reHepaTop
cobpaH Ha TpaH3ucTopax VI u V2, BKNOYEHHbIX MO CXemMe c o6wmum ammtTepom. Hanpsa-
XeHne ¢ o6mMoTKkM /// TpaHcdopmaTopa T1 noctynaeT Ha $Ga304yBCTBUTENbHBIA MHAMKA-
TOop, a ¢ 06MOTKkM I[V— Ha npoBepsieMbln 06bekT. lMepeknioyatenem ST 3To HanpsXeHue
MOXHO CTyneH4yaTo n3MeHaTb B npepenax 0,25...6 B.

MepeMeHHOE HanpsxeHue, CHUMaemoe ¢ 06MOTKM nNpoBepsieMoro obbekTa, nopa-
eTcss Ha BXOJ4 3NeKTPOHHOro knw4ya (Bxog 2), cobpaHHOro Ha TpaH3ucTtopax Vi14-Vi16.
Ecnn amnantyna 9TOro HanpsXeHWs HepocTaToyHa ANS 4eTkoi paboTbl Kjoya, ee no-
BblWAOT BXOAHbIM TpaHcdopmaTopom T2 (curHan B 9TOM clyyae nopatT Ha Bxog 1).
C BbIXO[a 3NeKTPOHHOro kjw4ya (C konnekTopa TpaHaucTtopa V16) curHan yepes guopnbl
V7, V8 noctynaeT Ha BxoA $a304yBCTBUTENbHOIrO MHAUKatopa, coO6paHHOro Ha TpaH3u-
ctopax V9-Vi2.

b1



C o6moTKkM /// TpaHchdopmaTopa T1 nmepeMeHHOe HanpsxeHwe nopgaeTcs Ha 6asbl
TpaH3ncTtopoe V3, V4 uyepes TokoorpaHuuymsawwme pesancrtopbl R3, R4. TpaH3ucTtopsbl
pa6oTaloT B K/JIOYEBOM pexume, nopaBasi nooyepenHo yepe3 auonb V5 V6 oTkpbiBa-
loume curHanel Ha 6asbl TpaH3aucTtopos V9, V10. Ho 6a3bl 3TUX TPAH3UCTOPOB 4epes An-
onbl V7, V8 coeauHeHbl TakxXe U C BbIXOAUM 3NEKTPOHHOTO kjto4a. MoaToMy oTkpoeTca
TOT M3 TPAH3UCTOPOB, K 6aze KOTOPOro 6GyAeT NPUNOXEHO OTpULATENbHOE HaNpsXeHne.
Ecnu oTkpoeTcs, Hanpumep, TpaHaucTtop V9, To 3akpoetca VI1; npu aTom 6ynert oT-
KpbIT TpaH3ucTop V12 n 3axxertcs namna H2.

CeBeTnTb 6yneTt namna B TOM nnevye $a30BOro nHamkatopa, B KOTOPOM BBOAHOE Ha-
npsxeHue, cHumaemoe ¢ o6MoOTkKN /// TpaHchdopmaTtopa T1, no ¢pa3e coBnagaeT c Ha-
npsxeHnem B npoBepsieMoin o6mMoTke. Tok yepes namnbl H1 n H2 nmeeT MMNYNbCHbIN
XxapakTep, HO M3-3a TENNOBOW MHEPLUUN N OTHOCUTENBLHO BbICOKOW 4acTOThl reHepartopa
MuUraHusa He HabnwopaeTcs.

B npubope ncnonb3oBaHbl WMPOKO pacnpocTpaHeHHble aeTtann. TpaH3UCTOPbl Kako-
ro-nn6o nopbopa He TpebywT. BmecTo M217 MOXHO Mcnonb30BaTh N0ObIe U3 cepui
N213-M217; smecto MMN41A — niwbble n3 cepuit MMN39-MN42. Ouopbl 0102A MOXHO
3aMeHUTb Ha Nobble KPEeMHUEBBIE NN TEPMaHUEBLIE.

TpanchopmaTtop T1 HamoTaH Ha MarHuTonNposoAe cedeHunem 3,5...4 cm’. O6MoOTKa /
copepXxunt 2x50 ButkoB, o6moTka // — 2x30 BUTKOB, /// — 2x100 BUTKOB 1 IV — 5+25+40
BUTKOB (CYMTas OT HUXHEro no cxeme BbiBOAAa). Bce 0OMOTKM BbIMOMHEHb MPOBOAOM
NoB-1 0,15. NMoBbiwawwnin TpaHcdopmaTtop T2 — cTaHpapTHbi, TB3-1-2. BmecToO
HEero MOXHO WUCMNOJIb30BaTb CaMOfe/NbHbIi, HAMOTaHHbLIN Ha MarHuTonposope LI16x20.
O6moTka / copmepxut 100 ButkoB nposopa N3B-1 0,2, // — 3000 Butkoe MN3IB-1 0,12.
B kpaiHem cny4ae MOXHO MPUMEHUTb NOBON TpaHcPoOpMaTOpP C MAarHUTONPOBOAOM Ce-
yeHnnem 3...4cm>nkoadppuuneHtTom TpaHchopmauuu okono 20...30.

Vi v2 Vil
V12, V16 217
vizillvs ve ve vig
V14, V15 M4IA:
RID V5-v8 Vi3 4102
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Namnbl H1T n H2 — MH1-0,068. MMepeknioyatenb S1 — raneTtHbln, S2 — Tymb6nep
TB1-2, S3, S4 — MN2K. NcTo4YHMKOM nuTaHua npubopa cnyxuTt 6atapes M3 3NeMEHTOB
373 06w mm HanpsxeHnem 9 B.

NMocne n3rotoBneHns npubopa HeOBXOAMMO NPOMAPKUPOBATbL €ro COeAUHUTENbHbIE
NPOBOAHUKMN (MAN 3aXuMbl). Ona 3TOro COeauHSI0T NPOBOAHUKN Bxoga 2 C BbIXOOHbIMU
M HaxumatloT Ha kHonky S3. Ecnu 3aroputcs namna ///, ToO 3TO 03Ha4YaeT, YTO NPOBOOAHUKN
NOMNapHO OAHOWMEHHbI, T. €. COEANHEHHbIM OAWH C APYFMM BXOAHOMY U BbIXOAHOMY NpoO-
BOLHWKAM MOXHO MPUCBOUTb OAWHAKOBbLIN CMMBON H, 4TO O3HayaeT Hayano oO6MOTKM
(nmbo K — koHeu). BmecTo Takoro o603Ha4yeHNUss MOXHO MPOCTO BbiGpaTb 3TV NPOBOA-
HUKN C M30NAuMen ogHOro uBeTa.

Ecnu xe npu Haxatuum Ha kHonky S3 3aroputca namna H2, To cnepyeT NOMEHATb
MeCTaMWN BbIXOAHbIE MPOBOOHUKN.

Ons onpepneneHns pasnpoBkn o6MOTOK, Hanpumep TpaHchopmaTopa, HeobBXoaUMO
BbIXOOHbIE 3aXWUMbl Npubopa COeaUHUTb TMOKUMU NMPOBOAHMKAMKU C BbiBOAaMu noboi
o6MOTKM TpaHchopmMaTopa, a BXOAHbIE 3aXUMbl Bxog 2 coeauHuUTb ¢ ntob6oi apyroin o6-
MOTKOW. lMocne 8Toro HaxumatoT Ha kHonky S3. Ecnum npu atom 3aroputcs namna H1,
4TO O3Ha4aeT, 4TO 3aXWUMbl, K KOTOPbIM MOAKAIOYEHbB MPOBOAHWKW OAHOrO LBEeTa, OOAHO-
WMEHHbl — NMONOXWM, Havyana obmoTok. Ecnm 3aroputca namna H2, TO pa3HOUMEHHbI.

B cnyyvae, ecnun He 3aropuTca HW OAHa namna, TO cleayeT HaxaTb Ha KHONKy S4
KoHTposb. 3aropaHue obenx namn roBoputT 0 TOM, 4TOo Nnpubop mcnpaseH, a B Luenun 06-
MOTOK NPOBEPSEMOr0o yCTPOWCTBA €CTb OOPbLIB.

Mpnbop none3Ho ykoMnaekToBaTb pamMkoli pasmepamu npumepHo 100x250 mm wn3
30...50 ButkoB MepHoro nposopa M3B-2 0,51. VMcnonb3ya 3Ty pamKy, MOXHO onpepe-
nate Gas3npoBKY NONIOCOB OONbLWNX INEKTPUYECKMX MallMH nepep UX MOHTaXoM B 06-
wem kopnyce.

2KypHan «<Pagno», 1981,N2 -8, c. 24

M. BPOHWTENH

NMPNBOP oA NMPOBEPKN KOHOEHCATOPOB

Mopbupaa AN KOHCTPYKUWA KOHAEHCaTopbl, 0COOEHHO 3/1eKTPONUTUYECKMNE, HYXHO
OblTb YBEPEHHbLIM, YTO OHM HE cOoAepXaT CKPbITbiIX AedeKTOB: BHYTPEeHHEro obpbiBa Bbl-
BOLOB, 3aMKHYTbiIXx 00knapok, 3HayYyuTenbHOW yTeuku. Jns obHapyxeHua Takumx gedex-
TOB M npepHasHayeH npubop, NpuUHUMNMAnbHas cXxeMa KOTOPOro nNpuBefeHa Ha PUCYH-
ke. OH No3BONSIeT NPOBEPATbL KOHAEHCATOPbLl €MKOCTbIO HE MeHee 50 nd.

Mo3HakoMumcsa nonpobHee c ycTpoiicTBOM U paboToin npubopa. Ha anemeHTax
DD1.1-DD1.3 cobpaH reHepatop nMPSAMOYrojbHbIX WMMNYyNnbCOB. YactoTa cnenoBaHus
MMNYNbCOB NPUMeEPHO 75 Kly, CKBaXHOCTb (OTHOWEHWE Nepuoga CNefoBaHUd UMNYNb-
COB K UX ANNTENbHOCTU) okono 3. OTW nmapamMeTpbl 3aBUCAT OT CONPOTUBNEHUS 0€3U-
ctopa R1 n emkoctn koHpeHcaTtopa C1.

Mmnynbcbl reHepatopa nocTtynaloT Ha uHBepTop DD1.4, ymeHbwawowmnn BansgHue
Lenn Harpysku Ha 4acToTy reHepaTtopa, W ganee — Ha Uenb Harpy3km — OHa cocTaBne-
Ha u3 pe3unctopoB R2, R3, koHaeHcaTopa C2 n npoBepseMoro koHgeHcartopa. Mapan-
nenbHo pesnctopy R2 nopkniovyeH yepesd aunopn VD1 cTpenoyHbli uHpukatop PAT c To-
KOM MONHOro OTkNOHeHus ctpenkn 100 MKA.

Oetann uenn Harpyskum nopobGpaHbl Tak, 4TO MPWU BKJYEHUM KHONKOW SB2 nutaHus
yepe3 uHAuMKaToOp npoTekaeT TOKk okono 15 MKA. Ecnm xe napannenbHO KOHAeHcaTopy
C2 6ypeT noakntyYeH kHONKoW SB7 ucnpaBHbIi NpoOBepsSieMblii KOHAEHCATOP, TOK BO3-
pacteT n 6yaeT Haxoautbca B npepenax 40...60 MKA HE3aBUCKMMO OT €MKOCTU KOHAEH-
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K Bwd. 14 D07 € 1 caTtopa (kak Gbl0 ckas3aHO Bbiwe,
MUHUMaNbHAs €MKOCTb KOHOEH-

XP’__:L_)_(:z V%ﬂ;’ﬁ SB? 4' caTopa MoXeT 6bITb 50 ndp.). atn

[Tz_‘ o, | vbz npenens NpuHMMaloT 3a HOpManb-

@‘.\ + Cx AN307A Hble U OTMeyYaloT Ha wkane (UAn Ha

581 ” + + CcTekne MHAMKaTopa) UBETHbIM Ger-

C7 68 C PAL T 6t RL MeHTOM. Mpuyem BO Bpemsa npo-

R2" =foomxa | 458 1k BEPKM KOHAEHCATOPOB €MKOCTbIO

15k -T 6onee 5 Mk® cTpenka mHaukaTopa

o 5::7 01 BHavyaNle pe3Ko OTKJIOHSEeTCs B CTO-

0. POHY KOHEYHOro AeneHus wkansbl,

R1 15« ﬁ'( 5ot a 3aTeM BO3BpallaeTcs B Npenens

E’ KI1557AF cermeHTa. lMpwn npoBepke nonap-

HblIX 9NEeKTPONIMTUYECKUX KOHOEH-

fDDI.T} ‘DD"Z& 9001'33 caTopoB UX MNJCOBON BbLIBOA 068-

1 4 T & 7 & 3aTeNbHO COEAUHAIT C 3aXUMOM
— 1 XP1 («+»).

14700 B cnyyae nopknio4YeHUs UCHbI-

11 TbIBAEMOr0O KOHAEeHcaTopa C BHYT-

i peHHUM o06pbLIBOM cCTpefika WH-

AvkaTtopa ocTaHeTCs Ha AEeNeHun

15 MkA. Korpa xe koHaeHcaTop nNpobuT u ero BbIBOALl 3aMKHYTbl, CTpesika nHgukartopa

MOXET OTKJOHUTbLCA 3a KOHEYHOe AeneHue wkanbol. MNpu NOoAKAOYEHUN KOHAeHcaTopa

C YTe4YkOl cTpenka umHAoukatopa BbliaeT 3a npepenbl CerMeHTa, €Caum CONnpoTUBNEHMUE
yTeuykn meHee 60 kOm.

Ana KOHTpPONS HanpsXeHus NuUTaHua cnyxuT ceetoauon VD2, Tok 4yepe3 Hero orpa-
HU4eH pe3ncTopom R4.

Jetann npubopa MOXHO pa3amMecTuTb B nto6oM noaxoaauem kopnyce, rabapuTtbl ero
3aBUCAT B OCHOBHOM OT rabapuToB MHAMKATOPA U UCTOYHUKA MUTAHUS.

HanaxwusBatoT npubop Tak. Haxae kHonky SB2, yb6expaaloTca B OTKJOHEHUW CTpenku
nHaonkatopa Ha geneHue 15 mkA. Ecnu nokasaHusa 6yayT oTnuMyaTbCs OT yKa3aHHbIX 60-
nee yem *20%, MoxHO nogo6GpaTb To4Hee peaucTop R3.

Nanee nogknioyatoT K 3axmumam XPT un XP2 koHaoeHcaTop emkocTbtio 250 nd u, Haxas
KHonKy SB1 (ogHoBpeMeHHO c S82), 3ameyaloT nokasaHus uHaunkaTtopa. Mopbopom
peanctopa R2 nobuBaTCca OTKNOHEHUS CTpenku Ha geneHue 50 MKA (cepenwnHa cer-
MeHTa).

3aMKHYB 3aTeM 3aXWMbl, y6exaalTca B OTKJIOHEHUM CTPENKW 3a Npeaenbl wkanbl.

B 3aknioyeHne cnepyet OoTMETUTb, 4TO Npu 60nee BbICOKOW 4acToTe reHepartopa
(ee nNoBbIWAKT YMEHbWEHNEM HOMUHanoB pgetanein R1, C7) m cooTBETCTBYOWEM
YMEHbLWEHNN eMKOCTU KoHaeHcaTopa C2 npMbOpPOM MOXHO NMPOBEPSATb KOHAEHCATophbl
eMKoCTblo MeHee 50 nd. Ho, kak NnpaBuno, NPOBEPATb TakMe KOHAEHCATOpPbl B paguno-

NoBUTEeNbCKON NpakTUKe He MPUXOAUTCH.
XKypHan «Pagno», 1984, N°12,c.36

B. BJACEHKO

MPUBOP AJ19 HANAXMBAHUA UMDPOBbLIX YCTPONCTB

HanaxuBaHue annapaTtypbl Ha UUPPOBbLIX MUKpOcXxeMax TpebyeT KOHTPONA MPOXOX-
ONEeHUs UMNYNbCOB NO 3nemeHTaM paboTalowero umMdpoBOoro yctponcrtea. OAnsg ycnew-
HOro NpoBefeHus 3Tol onepauun HeoBXOAWMbL cpa3y HECKONbKO YCTPOWCTB (reHe-



paTop MCNbITAaTeNbHbIX UMMNYILCOB, ocunnnorpad UM NOrm4eckuim NPOBGHUK U UCTOYHMUK

nuTaHns npoeepsemMoro 6noka),
YnpocTuTb HanaxumBaHue uundppoBOi annapaTypbl NMOMOXeT npubop,

4TO CBA3aHO C onpepnefseHHbIMU Hey,D,OGCTBaMI/I.

obbeanHaAWNN

BCe 3TW ycTpoihcTBa B oAHOM kopnyce. OnucaHme Takoro npubopa 1 npepnaraertcs
BHMUMaHUIO paguontobutenein.
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Mpnbop coCTOMT M3 [BYXKAHAMbLHOrO reHepaTtopa AWCKPETHbIX 4acTOT, BbIHOCHOTO
nornyeckoro npobHuWka, ycTpolicTBa Ana npoBepku ero pabotocnocobHocTu (reHepa-
Topa TecT-curHana) n 6a1oka nutaHma. MoMMMO CBOEro NPSMOro Ha3Ha4YeHUs, OH MOXeT
6bITb MCMONBL30BAaH KAk KBaplLEBbIi reHepaTop Unu kanubpaTop, a Takxe kak 6nok nuTa-
HUA NpoBepseMblX y3/10B.

YcTponcTBO MO3BONASET NonyyaTb ABe MOCNeAO0BaTENbHOCTM MMNYNbLCOB C AUCKPET-
HbIMW YacTOoTaMWu NOBTOpeHUs, kpaTHbiMn 2, 5, 10, B nutepsane 0,1 Iy...10 Mly. OHm
XECTKO CBASaHbl Mo da3e N MMeT YyPOBHUN LWMPOKO PACMPOCTPAHEHHbBIX MUKPOCXEM
TPaH3NCTOPHO-TPaH3nUCTOPHON norukn (TTJZI). YacTtoTa cnepoBaHMsa MMNYyAbCOB 3a-
pawowero keapueBoro reHepatopa — 10 MIy. BbixoAHble HanpsxeHus 6noka nuta-
HUa — 5, 9 u 12 B npu ypoBHe nynbcauuit He 6onee 5 mB. Tok cpabaTbiBaHua yana 3a-
wnTel 6noka — 1,6 A. FTeHepaTop TecT-cuUrHana NO3BOJNISET ONepaTUuBHO NPOBEPSATbL Npa-
BUIBHOCTb WMHAWKALUKM norm4yeckux yposHeir 0 m 1 BblHOCHOro npo6Huka (0,7 n 2,4 B
COOTBETCTBEHHO).

an/IHLI,I/II'II/IaJ'IbHaﬂ cxXxemMa AByXKaHanbHOro reHepatopa OUCKPETHbIX 4aCTOT U reHe-
patopa TecT-curHana maobpaxeHa Ha puc. 1. lMepBbIN U3 HUX COCTOUT U3 3ajaloULero
KBapuesoro reHepartopa (DD1), cemunpgekagHoro gpenutens 4acTOTHI (DD2-DD8) w pnByx
0OVWHAKOBbIX KOMMYyTaTopoB-pgenutenen (DD9-DD12 w DD13-DD16).

3apaownin KBapueBbii reHepaTop cobpaH No pacnpocTpaHeHHOW cxeme. MMNynbChbl
C ero BbIX0o4a MOCTynaloT Ha AeKaAHbli genntenb 4actoTel. C AekafAHOro AennTens um-
nynbCbl C YacToTaMum cnefoBaHua, kpatHbiMmn 10(1 Ty...10 M), NnpMxoaoAaT HA KOMMYTa-
TOpbI-AennTenn ABYX KaHanoB, B KOTOPbIX POPMUPYIOTCSH BbIXOAHbIE CUTHANbI.

Kaxablh n3 KOMMyTaTopoOB-AeNnnTenen copepXuT TpU CTyneHn KomMMmyTauum u fBe
CTYNeHn AeneHnsa 4acToThl.

MepBasf cTyneHb KOMMYyTaunn Ha mMmukpocxeme DD9 (DD13 Bo BTOPOM KaHane) npep-
cTaBnseT cob6oOi CenekTop-MynbTUNNEKCOP Ha 8 KaHanoB, KOTOPbIi B 3aBUCUMMOCTH
OT 3Ha4yeHUs Kkopa Ha ero ynpasnsawoowmnx exopax 1, 2, 4 nogknwoyaetT ogMH U3 MHPopma-
LMWOHHBIX BX0A4O0B DO0-D7 k BbIxOAy. Ha ynpaBnsiowue BXOAbl BO3AEWNCTBYIOT ypoBHW O
mnn 1, onpepensemble MNOJNOXEHWEM KHOMOYHbIX Mepeknoyartenen SB1.3-SB1.5. Mpwu
3TeM 4acTOTy MOBTOPEHUSA'MMNYNbCOB HA BbIXOAE MYNbTUMEKCOPA MOXHO HaWTW No
dopmyne

F, = 10%3. 10754, 104,

roe nokasaTenb cTeneHn S3 n MHoxuUTenu S4, S5 paBHbl 1 NpW 3aMKHYTbIX KOHTaKTax
cooTBETCTBYOWMX nepeknioyateneir SB1.3-SB1.5 n 0 npu pPasoOMKHyTbIX.

C Buixoma MynbTunnekcopa DD9 (DD13) WMNynbCbl OAHOW M3 4acTOT MOBTOPEHUS
nocTynalT Ha OAWH W3 BXOLOB BTOPON CTyneHuM KOMMyTauuum Ha anemeHtax DD10.1,
DD12.1 (DD14.1, DD16.1) n Ha Bxoa C1 mwukpocxembl DD11 (DD15), B cocTaB KOTOpPOW
BXOOAT ,u,ehmfenm Ha 2 (Bxon C7) n Ha 5 (Bxom C2).

Jenntenb, Ha 2 — nepBas CTyneHb geneHunsa. C ero Bbixoda (BbiBOA 712) MMNynbChl
NPUXoAasT Ha APYroit Bxon BTOpOM CTyneHun KoMmyTauumu A(BbIBO,EI, 5 anemeHTa DD12.1).
OHa nponyckaeT UMMNyAbCbl C MyabTuUNAekcopa DDY nnn penutens B 3aBUCMMOCTU OT
MonoxeHuns nepekniovyatens SB 1.1.

TpeTbsd CTyneHb KoMM_yTaqmm BbIMOJIHEHA AaHafloOrM4YHO BTOPOWN Ha 3NemMeHTax
DD10.2, DD12.2 (DD14.2, DD16.2).

Denntenp Ha 5 mukpocxembl DD11 (DD15) — BTOpas cTyneHb AeneHus. Ha Bbixon
anemenTa DD12.2 (DD16.2) MMﬁ);ﬂb.CbI ¢ BbIXOAA BTOpOMN cfynéHM KOMMYyTaLuum npoxo-
AST NGO HENOCPEACTBEHHO, NMGO NoChe fefeHns HA 5 B 3aBUCUMOCTU OT NONOXEHUS
nepeknwoyatena SB 1.2.

Ha Bbixogae KommyTaTopa-penuTenss BKkJYeHbl wWHBepTopbl DD10.3, DD10.4
(DD14.3, DD14.4), xoTopble OQHOBPEMEHHO C U3MeHeHMeM da3bl MMNYNbCOB YyayylwaloT
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UX PPOHTHI. HaCTOTY HOBTOPEHUS UM - U
NyNlbCOB Ha BbIXOJ4AX KOMMYTaTopos”
nenvtenen onpepenaiT no dopmMmyne

F= 0’551 0‘252 *q 083' 10254_ 10A55‘

roe nokasatenu cTeneHu S1-S3 n
MHOXuntenn S4, S5 paBHbl 1 uan 0
B 3aBUCUMOCTM OT TOro, Haxatbl nnun
OTNyLWEHbl KHOMKW COOTBETCTBYIOLLMX Puc. 2
nepeknwyartenen SB1.1-SB1.5.

nOCKOJ’Ibe K KOMMYyTaTOopamM-aenntenam I'IO,EI,E’:e,EI,eHbI OOHM N Te Xe BXOAHble CuUr-

Hasibl, NOCNEeA0BaTENbHOCTM MMNYJIbCOB HA UX BbIXOAAX XECTKO CBA3aHbl MO q)aée, 4yTo
obneryaet paboTy C npvlﬁoporvi B CjJlyyae MCNoNb30BaHNS OAHOW M3 NocnenoBaTefibHOC-
Telh ANA CUHXPOHM3auUKN BHELWHUX YCTPOWUCTB (Hanpumep, ocumnnnorpada), a agpyron —
AN8 NpoBepku umdposoro yana. Ecnv Heo6xoAMMO 60Jiblee YACIO CUrHaNOB AUCKPEeT-
HbX 4aCTOT, KOJIN4ECTBO KOMMYTaTOpPOB-AeNnTenen MOXHO yBeNn4nTb 40 8, COeANHUB
X BXOAbl MapanienbHo.

YcTpo#cTBO AN npoBepkn paboTocnocoBHOCTU NOrmyeckoro NnpobHUkKa NOCTPOEHO
Ha Mukpocxeme DD17. OHO dopmMupyeT MMNyNbCHOE HanpsxeHue, dopmMa KOTOPOro
nokasaHa Ha puc. 2 (U,, n U, — cooTBeTCTBEHHO ypoBHN norndeckmnx 1 n 0). KonpgeHca-
Top C2 B reHepaTtope TecT-curHana (puc. 1) cospaeT BIGPOCH UMMNY/IbCHOrO Hanpaxe-
Hus. Ero mMakcumanbHOe U MUHUMANbHOE 3HAYEHUS YCTAHABNMBAIOT NOACTPOEHHLIMU
peauctopamun R4 n R3 Taknmu, 4yTtobbl amnnutyna BbiGPOCOB (AOBEPUTENbHBIA UHTEP-
Bas) OTHOCUTeNbHO ypoBHel U,, n U, 6bina oanHaKoBOW 1 UXx nepekpbiBana. B atom cny-
Yae nNpu NOAKAIOHYEHUN BXOoA[a (Luyna) K KOHTpOnbHOW nnowanke E1T npobHUK perucTpu-
pyeT HanuMyme MMNYynbCOB CBEYEHWEeM TOYKM (Mpu OoTCyTCTBUWM cBeyveHus uudpp 0 n 1).
Takas nHAMKaUWsa COOTBETCTBYeT MPaBUNbHOMY ONpeAeNleHNnI0 YPOBHEN U CAYXUT nNpu-
3HaKOM MCNpPaBHOCTM NPOOBHMKA.
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Puc. 4

Nornyecknin npobHMK, cxemMa KOTOPOro npepcrtaBieHa Ha puc. 3, No NpuHuMny pa-
60Tl M cnocoby MHAMKALMUKM aHaNOrMyeH ycTponcTtBy, onumcaHHomy C. BupiokoBbiM
B cTaTbe «Jlormyeckne npobHukn» (Papguo, 1980, N2 3, c. 30, puc. 1). OTnnyume 3a-
Kno4YaeTcss B NMPUMEHEHUN ABYX CBETOANOAHbIX nHankatopoB HGT n HG2 BMecTo OAHO-
ro, mcnonb3oBaHun Apyrnx onoaosB M TPaH3INCTOPOB N U3IMEHEHUN HOMWUHANOB HEKO-
TOPbIX PE3NCTOPOB ANS BblpaBHUBAHUS CBEYEHUS CErMEHTOB.

MpuHunnunanbHass cxema BCTPOEHHOro 6noka nutaHus m3obpaxeHa Ha puc. 4. OH
conepxuTt aBa ctabunmazaTtopa HanpsaxeHusa. OaouH n3 Hux (DA4, VI3 n VT5) obecneuyn-
BaeT nonydeHmne HanpgaxeHusa 5 B, HGOGXO,EI,I/IMOFO anga nntTaHnd, ABYXKaHallbHOIro reHe-
paTtopa, BbIHOCHOTO normyeckoro npobHuka (XS7) u reHepatTopa TecT-curHana, BTOpOi
(DA1, VT2, VT4) — opHoro un3 HanpsixeHun 5, 9 nnu 12 B (XS6), Tpebyemoro ana nuta-
HUS MPOBEPSEMOro ycTponcTBa.
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Mepeknioyatenem SB3 KOMMYTUPYIOT pe-
3nctopbl R17, R20, R22 B uenu penutens
BbIXOOHOTO HanpsXeHus.

Ana ymMeHbWwWeHMs paccemBaemMoOln Ha
TpaH3ncTtope VI5 MowHOCTM BbiBOA 4 MUK-
pocxeMbl DA4 nopgknilo4yeH K OTAeNbHOMY na-
pamMeTpuyeckomy ctabunuszatopy Ha ane-
meHTax VD7, VD8, VTI.

Pesuctopbl R14 n R16 cnyxaTt ons 3auim-
Tbl cTabMnmM3aTopoB OT KOPOTKOro 3amblka-
HUSA Ha Bbixogax. Ceetoguon HLT wHanuupy-
eT Halnyme HanpsxXeHus nutaHus npubopa.

Po3eTka XS5 cnyxut Ansg noAaknlo4vyeHuUs
K CeTU APYrMX N3MepuTenbHbIX YCTPOWCTB.

TpaHsucTopbl VI4 n VI5 6no0ka nuTaHus
cnepyeT yCTaHOBUTbL Ha TennooTBoAbl, o6ec-
neymBaloUWmMe MOWHOCTb paccenmBaHua 12 un
1 BT cooTBeTCTBEHHO. BMecTo Mukpocxem
cepun K155 B npnubope MOXHO MCNONbL30O-
BaTb UX aHanoru n3 cepum K1383.

B 3apalowemM reHepatope BMeCTO MUK-
pocxeMbl K155ME2 MOXHO uMcnonb3oBaTb
K155ME4 wnnn K155WE5, BkAlOYEeHHble Ans
nonyyeHusa koaddunumneHta geneHus 10 no
cxemam Ha puc. 5.

TpaHcdopmaTtopbl T1 u T2 — TH3O0; wux
MOXHO 3aMeHUTb U Ha nbble papyrue
TpaHcdopmMaTopbl, BTOPUYHbIE OOMOTKWN KO-
TOPbIX paccynTaHbl Ha HanpsaxeHusa 18 n 7 B
npun Tokax 1,2 u 0,6 A COOTBETCTBEHHO.
KBapueBblii pedoHaTtop ZQ1 — Pr-08.

HanaxwnBaHue npubopa cBOAUTCH K yC-
TaHoBKe (pe3uctopamu R17, R18, R20 wun
R22) HeoOXOAUMbIX HanNpPsSXeHWin Ha BbIXOAE
6noka NUTaHUS.

K1551F5
! 4[esTerz], 12 72
ez ’
2_ 2
&
F] 1 3
|:Ra 8

cuc. 5
KypHan «Paguos, 1985 N2 12, c. 36
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C.MEPEBO34YUKOB

NOTMYECKNN NPOBHUK C ABYMA CBETOANOOAMM

OT0T NPOBGHUK MNO3BOJNISET KOHTPONIMPOBATb NOMMYECKNE YPOBHU B Pa3fINYHbLIX LeENax
YCTPOWNCTB Ha LUPPOBBLIX MUKPOCXEMaX, NMPOBEPATb HANNYNE UMNYNbCOB U NPpUbBNU3N-
TeNbHO OLEHMBATb UX CKBAXHOCTb. Kpome TOro, oH no3BonfeT ONpenenuTb U «TpeTbe
COCTOAHME», KOrAa YPOBEHb JIOTMHECKOro curHana Haxoamtca mexay 0 u 1. Ona aTtux
ueneii B NnpobHUK BBEAEHbl ABa cBeTOoAMOAA (CM. PUCYHOK): HL1 — 3eneHoOro ceevyeHus,
HL2 — kpacHoro.

”
vor
4104

Mpo6HMK COCTOUT U3 yCUNNTENS Ha TpaH3ucTope VT1, noBblWALWEro ero BXogHoe
COMpPOTUBNEHNE, N ABYX 3NIEKTPOHHbLIX Kilo4Yelh — Ha TpaHaucTopax VT2 n VT3. lMepBbiii
KJ1l04 ynpaBnseT CBETOANOAOM 3€/1eHOr0 CBeYeHMsa, BTOPON — KPacCHOro.

Mpu HanpaxeHun Ha wyne XP1 OTHOCUTENbHO obuw,ero nposoga (MUHYC MCTOYHUKA
nutaHus) 6onee 0,4 B, HO meHee 2,4 B («TpeTbe COCTOSAHWE»), TpaH3NUCTOpP VT2 OTKPHLIT,
cBeTtoauon HL1T He roput. B To Xe BpemMsa TpaH3ucTop VT3 3akpbliT, NOCKOJIbKY NageHus
HanpsXeHuUs Ha pe3ucTope R3 HeLOCTATOYHO AN MOMHOrO OTKpbiBaHUA auopa VD1 wun
co34aHUs HYXHOro cMmeweHnsa Ha 6ase TpaH3ucTopa. MoaTomy cBeToamnopn HL2 Takxe
He cBeTuUTCSH.

Korga HanpsxeHue Ha BXOAHOM uwyne npobHuka 6yneT meHee 0,4 B, TpaH3ucTOp
VT2 3akpoeTcs, 3aroputcsa cBetoaunopn HL1, nHouuupys ypoBeHb normyeckoro 0. Mpwu
HanpsxeHMn Ha wyne XP1 6onee 2,4 B oTkpbiBaeTcsa TpaH3ucTtop VI3, 3aropaeTcs
csetoamnopn HL2, nHonunpys ypoBeHb fiornyeckon 1.

Ecnu Ha BxoAg npobHMKA NMOJAHO UMMNYNbCHOE HanpsiXeHWe, CKBAaXHOCTb MMNYNbCOB
nPUGAN3NTENbHO OLEHNBAIOT MO APKOCTU CBEYEHNS TOFO UM MHOTO CBETOAMOA.

Kpome ykadaHHbIX Ha cxeme, B NPOOHMKE MOXHO MCMNONb30OBAThb APYyrne MasomoL-
Hble KpeMHMWEeBble TPAaH3MCTOPbl COOTBETCTBYOLWEN CTPYKTYypbl, Hanpumep, cepui
KT312, KT201 (VT1, VT3), KT203 (VT2), nioboin kpemHunesBbln guogn (VD1), ceeToamnonbl
cepuinn AJ1102, AN307, AN314 3eneHoro (HL1) n kpacHoro (HL2) cBe4YyeHus.

MpPoB6HMK MOXHO CMOHTMPOBaTb B NIO6GOM NOAXOASULEM KOPMNyce, pPacrnoioXWB Ha
ero NoBepxHOCTU B yAooBHOM MecTe cBeToAMOAbl. N3 Kopnyca BbIBOAAT MHOTOXMUNbHbIE
MOHTaXHble MPOBOAHMKM B MNOJIMBUHUAXNOPUAHOWN M3onsuum co wynamum XP2 n XP3
Ha KOHLAx — LWynbl NOAKAOYAT K NCTOYHUKY MUTAHUSA NPOBEPSEeMON KOHCTPYKLUN.

Mpn HanaxuBaHuum npobHuUka nopbopom pe3snctopa RT pobuBalTcd OTCYTCTBUS
cCBeYeHNss CBETOAMO[OB B MCXOAHOM COCTOSHMM — MNPWU OTKNKOHYEeHHOM wyne XP7.
MopaB e Ha 3TOT Wyn HanpsaxeHue 2,4 B, noa6opoM peanctopa R6 gobuBaloTcsa 3axXu-
raHusa ceseTopgunopa HL2.

XKypHan«Paagno», 1986,N°3,c.55
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B. XAPbAKOB

NPOBHUK OJ1A MPOBEPKWN OKCUAHbLIX KOHOAEHCATOPOB

CxemMa Takoro npobHuka npuveBepeHa Ha pUcyHke. B MOMEHT kacaHusa wynamum npob-
HUKA, COEAVHEHHbIMW NpoBOAaMN C 3axumamMu XT1 n XT2, npoBepaeMoOro KoOHaeHcaTo-
pa (ero BbIBOAbI He OTnavmBaloT OT uUenen ycTpoKncTBa), 4Yepel3 KOHAeHCaTOp npoTekaeT
TOK 3apsiiku — Belb NPOBEPSAEMOE YCTPONCTBO 0OECTOYEHO U KOHAEHCATOP Pa3psxeH.
[MoaTomMy Ha pe3uctope R71 napaeT NoyYTm BCe

HanpsxeHve nutatowelir 6atapen GBI. OTKpbI- VT KCT33A

BaeTca cTabunntpoH VDI, n B roNOBHOM Tene-

doHe BF1 paspaeTcsd rpOMKUA LWENYOK. XT1 BF1
Ecnn y koHpeHcaTtopa BHYTPEHHUA 06pbIB, - em—o-i

B MOMEHT KaCaHus ero BbIBOAOB LynamMu TOK =+ R1 51 _'_+

noTte4yeT 4yepes3 COMNPOTUBIIEHNE MOHTaxXa, LWYH- ; Ry a81 |

Tupylowee koHwpeHcatop (R,). MapeHune Ha- 458 _ 1
npsXxeHnsa Ha pes3ucTtope RT yMeHbWUTCH Ha- i ]XU 1=
CTO/IbKO, 4TO CTabMAUTPOH OCTAHETCH 3aKpbi- kJ o

ToiM. UWlenyka B TenedoHe He 6ByneT. Takoe BO3-

MOXHO NULWb NPU CONPOTUBAEHUU MOHTaxa 6onee 25 Om. B cnyyae Xe MeEHbLIEro co-

~

"
e ———

r
1
|

NPOTUBNIEHNA LLENYOK MOXET MOABUTbLCSH, HO 3HA4YUTeNbHO cnabee MO FPOMKOCTU, HEM
npu mcnpaBHOM KOHAeHcaTope. o rpoOMKOCTU Wenyka B AafilbHENWEM CMOXeTe Npwu-
MEPHO CYAUTb O CONPOTMBIIEHUN WYHTUPYOUWEN KOHQEHCATOP Lenu.

FonoBHOW TenedoH MoxeT OblTb ManorabapuTHblili, Hanpumep, TM-3, pe3uncTtop —
MOUWHOCTbIO He MeHee 0,5 BT, uctouyHuk nutaHma — 6aTtapes 3336. CobupaioT getanu
npobHuka B niobom noaxopauwem kopnyce nmbo BHYTpuM koprnyca aBomeTpa. B nocnepn-
HEM BapuaHTe Ana nutaHma npobHMKa ucnonb3ylT 6aTapelo aBomeTpa.

Mpu nopkAlOYeHWM LWYNOB K MPOBepAeMOMY KOHAeHcaTopy Heob6xoaumMo cnepuTsb,
4yTO6bl WYyn OT 3axuma XT1 kacanca CTporo MJKCOBOro BbiBOAA KOHAeHcaTtopa, a X712 —

MUWHYCOBOTO.
XKypHan «Paguno», 1988, N26,c.34

A. MELBEJEB

MHOIOKAHAJIbHbI NOTMYECKNIM AHANTM3ATOP

AHanunszatop obecneynBaeT OAHOBPEMEHHbBIA KOHTPOJIb YPOBHEW CUrHANoOB B BOCbMW
Toykax umdposBoro yctpoicTtea, cobpaHHoro Ha mukpocxemax TTJI. OH npepcTaBnseT
coboii BOCbMMKaHaNbHbI NOrM4YeCknin NpobHUK, B KOTOPOM MHbOPMALUA MHAUNLUPYET-
Cf MHOropa3psaAaHbIM CEMUCErMeHTHbLIM CBETOANOAHBLIM MHAMKATOPOM, paboTalowmm
B AMHaMunyeckoMm pexmme. Mcnonb3oBaHne aHanm3aTopa 3HAYNTENbHO COKpaliaeT Bpe-
Ms HanaxmBaHus undpoBOI annapaTypsbl.

MpuHunnmnanbHas cxema aHanuadaTopa u3obpaxeHa Ha puc. 1. Ero BxoAHble y3.bl
A1-A8 aHanoruyHbl onuMcaHHomy B cTatbe JI. BypoBa «Jlormyeckuin npobHuk» (Papuo,
1978, N2 9, c. 48). Wx BbIxOAbl NOAKNOYEHb K MHOOPMALMOHHBIM BXOAAaM KOMMYTaToO-
pos DD1 wn DD2.

Onsa nooyepepHOro onpoca BXOAHbIX YCTPOWCTB KOMMyTatopamMu u obecnevyeHus
OVHaAMU4Yeckoro pexumma paboTbl MHOropaspsagHOro uMHAmkaTopa cinyxaT reHepaTtop
TaKTOBbIX MMMNYNbCOB Ha anemeHTax DD3.1, DD3.2 v cuyetymk DD5. CurHanbl ABOWYHOTO
Koga ¢ BbixogoB 1, 2, 4 nocnepHero NOCTynakwT HAa OAHOMMEHHbIE yNpaBngoUmne BXoabl
KOMMyTaTopoB u gewundpatop DD6.
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Puc. 2

B kaxAblh MOMEHT CUrHanbl OOHOr0 U3 BXOAHbIX YCTPOWCTB, HOMEP KOTOPOro COOT-
BEeTCTBYeT AECATMYHOMY 3KBMBANIEHTY ynpaBagfiowWwero ABOMYHOro Kopa, NPOXOAAT Ha
BbIXOAbl KOMMYTAaTOPOB W npeobpas3yloTcs B HanpsXeHus, Heobxoaumble ans paboThl
CeMUCerMeHTHOro mHamkatopa, npeobpasoBatenemM Ha Mukpocxeme DD4. Hanpsxe-
HUSE C ero BbIXOAOB 4Yepe3 ToKoOorpaHuyumBatwwme pesauctopbl R18-R20 BO3AeNCTBYIOT
Ha COOTBETCTBYylOWME napanfnenbHO COeANHEHHble CerMeHTbl-aHOAbl BCEeX pa3psnos
nHankaTopa.

3axuraHnem CermMeHTOB HYXHOro paspsapa ynpasnset gewundpatop DD6, BbIXxoAabl
KOTOPOro COeAunHEeHbl C KatogamMun MHAukaTopa. Tak Kak Ha BxoAbl gewundpatopa Npuxo-
OAT CUTrHaNbl ABOMYHOrO KOoAa, Ha OAHOM M3 €ro BbIXOOOB B KaXAblii MOMEHT MPUCYT-
cTByeT ypoBeHb 0, 6naropgaps 4emMy M 3axuralTca CEerMeHTbl HyXHoro paspsga. Ecnwu,
Hanpumep, B KakKOM-TO MOMEHT Ha BCex Bbixodax cyeTdyumka DD5 noasnstwTcsa ypoBHu O,
Ha BbIXOAbl kKoMMyTatoposB DD1, DD2 npoxoAsT CUrHanel C BXOAHOro ycTtponcTtea Af,
a Ha Bbixone 0 pewundpaTtopa DD6 Bo3HMKaeT ypoBeHb 0, KOTOpPbIW MoarotaBaMBaeT
K paboTe nepBblii pa3pan vHaukatopa. MHdbopmauus, nocrtynatwwas ¢ BXOLHOrNoO ycT-
ponnctea A1, npeobpa3yeTcsd B HeobxoamMblie ana paboTbl MHAMKATOPA HanpsXeHus,
KOTOpble 3aXuramT CerMeHTbl NepBoro paspsna, obpasylolwme CMMBON, COOTBETCTBY-
IOWKNIA COCTOAHMIO 3TOT0 BXOoAa aHanmaartopa. lpun HanpsaXeHUn B KOHTPONUPYEMOW TOY-
ke 0...0.6 B (ypoBeHb 0) B nepBoM pa3psiae uHaukatopa oTtobpaxaetcs uudpa O,
2,4...7 B (ypoBeHb 1) — undpa 1, npuyem B NnoclefHEM Cryyae CBEeTUTCH elwe U pasae-
NUTenbHbIN 3HaK (3anaTtas) cnpasa OoT undpbl. OQHOBPEMEHHOE CBeYeHne 3Haka n und-
pol O 03HayaeT, 4YTO B MCCNeAYyeMOWN Lenu NMPUCYTCTBYIOT MMNYNbCbl C HacTOTOW Cnepno-
BaHua 6onee 20 My, a eCNN ropuT TONLKO pa3fennuTenbHbIl 3HaK, TO 9TO CBUAETENbCTBY-
€T 0 TOM, 4YTO BXOAHOE YCTPOMCTBO HUKYyAA HE MOAKJIIOYEHO.



AHanornyHo otobpaxaloTCs COCTOSAHUSA N APYrMX BXOAOB aHanmadaTtopa. MHbIMKU cno-
BaMW, B KaXAblhi MOMEHT Ha MHOWKATOpPE CBETUTCH TONbKO OAWH pas3pspn, HO Tak Kak
yactoTa cClefoBaHMa WMNYyNbCOB TakTOBOro reHepatopa CpPaBHUTENbHO BbiCOKa
(1500...1700 ly), BO3HWUKAET UNNO3NA OQHOBPEMEHHOIO CBEYEHMNS BCEX pa3psanoB UH-
nvkaTtopa- Ouop VD25 3awmuiaeT 371eMeHTbl aHanu3atopa nNpu HenpaBuiabHOM (B 00-
paTHOW NONAPHOCTW) NOAKIKYEHUN WMCTOYHMKA NUTaHusa. AHanuszaTtop nutaeTcs OT
HanaxuBaemMoro yctponctea, notpebnasa Tok He 6onee 150 MA.

Jdetann n KOHCTPykKUuMA. B anannsatope npumeHeHb pesncTtopbl MJZIT. KonpgeHca-
Top C1 — nwb6oih manorabapuUTHbIn. TpaH3MCTOPbI BXOAHbIX YCTPOMUCTB MOTYT ObiTb Nt0-
O6bIMN KPEMHUEBLIMW ManOMOLWHbBIMW COOTBETCTBYOUWEN CTPYKTypbl. BmecTto KAO521A
MOXHO MCNONb30BaThb NOObIE AMOAbL 9TOW Cepumn, a Takxke Apyrme MaJlOMOLULHble KPEeM-
HueBble anoabl, BMecTo 96 — niobble ManoMoOLWHbIEe TepMaHneBble anoab. Muankatop
ANC318A MoxHO 3ameHUTb Ha AJIC318B.

G—F—=>> K x58
O0—1> K x57
O—1> K x56

BO—F> K xs52
DO—F—> K XS54

£
2
W
3
-
[
X

(%]
5

o—0
o—0
O—0
o0
O=—0
o—0

So—o

Y]

TO—I > K X5t

)

]
oo
oo

7 VIS VIIS VTII VI

0030

-

iV

OO OO Ol e =0

I1TI11111

-
-
-

3 VrE vV

o

u‘ (-]
o
O
o
x| Tn
000
=] ™
o
=i T

o0

TRl
SEEIeER AN s
YYYYYy ¥ ¥
0| O} C]lOjOjO|O] O
R2 Ré¢ RE RE RIO R R4 RI2
000000 doooooo:
_Lgaéodm Tiug-cju
1 rTe
55 Kﬂmme?\[/ v \l/ v v \I/ WV K nrame 2
e 12 & A B 58
a} | 6}
Pue. 3

74



Jetann aHanuaatopa MOHTUPYIOT Ha [ABYX MedYaTHbIX nnatax M3 ABYCTOPOHHEro
doNbrMpoBaHHOro cteknotekcTonmta TonwuHon 1,5 mm. WUHpukatop HGT yctaHaBnu-
BalOT Ha nnate 2 (puc. 2), NOANOXWUB NOA HErO TOHKYIO MPOKNAaAKy U3 MOPONOHA, BbIBOAbI
COEAMHSAIT C NevYyaTHbIMU NMPOBOAHUKAMU TOHKUM JIyXEHbIM MPOBOAOM 6€3 mM3onaunu.

Kopnyc aHanusaTtopa pa3mepamun 125x65x30 MM M3roTtoBnAslOT M3 nonuctupona
TonwunHoh 3 mM. MnaTel B KOpnyce pacnofnarawT OAHY Hapd apyroi. Mexnany coboi,
C rHe3gamMum M WTLIPAMU UX COEOAUHSAT FOHKMM MHOTOXWNbHBIM NPOBOAOM. HanpoTus
MHOVKaTOpa B NepefHen NaHenn Bblpe3aloT NPSMOYrojbHOE OTBEPCTUE, KOTOPOE 3aTeM
3aKkpblBalOT CBETOPUMNBTPOM M3 OPraHM4eckoro cTteksia KpacHoro uBeTa.

MeyaTHaa nnata 1 npepcrtaBneHa Ha puc. 3. OT ONMCAHHOTO B CTaTbe OH OT/AMYAeTCH
reHepaTopomM MMMYNbCOB, COOPaAHHbLIM Ha TPAH3MCTOPE M OAHOM JIOTMYECKOM 3NIEMEeH-
Te, 6onee CNOXHbIM fewndpaTtopomM U, CNefoBaTENbHO, HECKONbKO MHBIM Pacnonoxe-
HMEeM neyaTHbIX NPOBOAHWKOB Ha nnartax.

AHanM3aTop MOXHO MUTaTb HE TOJNIbKO OT HallaXMBAaeMOro ycCTponcTea, HO U OT fi0-
6oro Opyroro uMcTo4YHuka (Hanpumep, OGnoka NUTaHUS ANS MUKPOKaNbKynsiTOPOB),
COEAVMHNB €ro MWUHYCOBbLIN NpPoOBOA C OOWMUM NPOBOAOM NMPOBEPSEMOro ycTpolicTsa.
Tak Kak HenoAKJYEeHHble BXOAbl aHanmsaTopa YYBCTBUTEJNIbHbI K MPUKOCHOBEHWIO PYK,
npu paboTte C HAM HafeBalOT MeTanNnyeckuin 6pacnet, COeAMUHEHHbIN Yepe3 pe3ncTop
conpotuBneHnem 510 kOm c 06W MM NPOBOAOM aHanusaTopa.

OT pepakuunu.B uenax NnUTaHMa Kaxaol nnaTel aHanu3aTopa PeKoOMeHAYeTCcs YyCTaHOBUTbL 610-
KMPOBOYHBI KOH,u,eHcaT'op emMkocTblo 0,047 mk®.

XKypHan «Pagno», 1987, N°2, c. 40

A. KPYrjnoB, 0. CEPTEEB

NMPNBOP A9 ONPEAEJIEHUA NONAPHOCTW BKJIIOYEHNA
FOJTOBOK FPOMKOIOBOPUTENEWN

Mpn M3roToBNEHUM MHOFOMNONOCHbLIX akycTuyeckmux cuctem (AC) Hepenko BO3HUKaeT
HEeoB6X0AMMOCTb NMPOBEPUTb MONSPHOCTb BKNIOYEHUS TFONIOBOK FPOMKOrOBOpPUTENEel.
HenpaBunbHoe das3umpoBaHme Mx B MOHOPoHMYecknx AC NpMBOAUT K YBEJINYEHUID HE-
paBHoMepHoCcTM AYX No 3BYKOBOMY OAaBNEHUID U CHUXEHUID XapakKTepucTuyeckom
YYBCTBUTENIbHOCTN, @ B CTEPEOPOHNYECKUX — elle M K UCKAXEHNI0 3BYKOBOW KapTUHBbI
BMECTe NPpOCNyWwnBaHus.

M3BECTHO, YTO MONIAPHOCTb FOJNIOBKN MOXHO ONpeaennTb, Habnwaaa 3a CMeWweHnem
onddysopa B MOMEHT NOAKIIOYEHNA 3BYKOBOW KaTYWKN K UCTOYHUKY MOCTOSAHHOTO TOKa.
OpHako aToT cnoco6 HenpuMmeHum Kk BY ronoeskam (M3-3a manoi amnantyabl konebaHui
nnddysopa) n ronoskam, Bxoasawmm B CYH-BY 3BeHbs AC (M3-3a Hanuunsa KoHOeHca-
TOPOB B pa3fenntenbHbix GunbTpax). Bonbwmmmnm Bo3MOXHOCTAMK obnapaeT cnocob,
OCHOBAaHHbLIN Ha permcTpauum ¢ NnoOMoLWbI0O ocumnnorpada OoTKAMKa roOBOK HaA BO3AeEN-
CTBUE KpPaTKOBPEMEHHbIX MMNynbcoB. OpHako Takol [JOBONbHO AOPOrOCTOSWUA Npu-
6op, kak ocumnnorpad, nmeeTCcs faneko He y Kaxaoro paguoniobutens.

BHuMaHWIO Yyntatenen npennaraeTcs HECNOXHbIA Npubop ANS onpeneneHns nonap-
HOCTWM BkJO4eHUs ronosok AC, B kOoTopoM GyHKUMM ocumnnorpada BbINONHAT ABa
ceetoamnopa. C ero NnOMOLWbIO MOXHO NPOBEPUTb NPaBUIbHOCTb pa3nMpoBaHUa ANHAMMN -
4eCkux, N30AMHAMUNYECKUX N 3NEeKTPOCTaTUYHECKUX FTONOBOK N06OMW MOLWHOCTMN C NONHbIM
anekTpuyeckum conpoTtmBneHnem He 6onee 300 Om.

MpuHunnunanbHas cxema npubopa npueBeneHa Ha pucyHke. OH cocTouT N3 GopmMu-
poBaTens OAMHOYHbBIX UMMNYNbCOB, MUKPOPOHA C MUKPOPOHHLIM ycunmutenem, Tpexcra-



6unbHOoro noporoeoro yctponctea (TMNY) ¢ MHAMULUMPYIOUWMUMN €ro COCTOSSHME CBETO-
anopamun n asynonsapHoro 6ectpaHcdopmMaToOpHOro NCTOYHUKA NUTAHUSA.

dopmMupoBaTenb OANHOYHbIX MMNYNbCOB cobpaH Ha TpuHuctope VSI. PaboTaeT OH
cneaywowum obpasom. Mpu noaknwoyeHun npubopa K ceTu KoHaeHcaTtop C5 3apsaxaeT-
cA A0 HanpsXxeHuss okono 20 B uyepes3 3aMkKHyTble KOHTakTbl KHOMKM SBT1 u pes3uctop
R10. Mpwn HaxaTuu Ha KHOMKY OH noakno4YyaeTcsd kK popmMupoBaTtTento mmnynbcoB. [pu
3TOM MCTOYHUK MUTAHUA MOJNIHOCTbIO OTKJlOYaeTca, obecneymBas ranbBaHUYECKylo pas3-
BA3KY pa3d3bemMa XST oT ceTun. YNpaBngawUWmnin aN1eKTpoa TPMHMCTOpPA COeAMHEeH C KOHOEeH-
caTtopom C54yepes3 Bpemsasagatouyto uenb R17C6, NO3TOMY OTKPbIBAETCHA TPUHUCTOP He
cpa3y, a CnycTs HeKoTopoe BpeMs, Korga HanpsxeHue Ha KoHaeHcaTope C6 fOCTUTHET
HanpsaXeHUs BKJYEHUS (9TUM ycTpaHseTca BAusHue apebe3ra KOHTAKTOB KHOMKMU
SB1). OTKPbLIBWNCb, TPUHUCTOP 3aMblkaeT Uenb pa3paaku koHpeHcatopa C5 yepes pe-
3ncTop R13 n nopcoenuMHeHHyl K po3eTke XST ronoBky rpoOMKOroBOPUTENSs, U BOCMNPO-
N3BEeOEeHHbIN €el0 3BYKOBOW MMNyNnbC BO3aencTByeT Ha MukpodoH BMI1. HanpsaxeHune
C ero Bblxoga ycunumBaeTcsa HUXHUM (no cxeme) OY mukpocxembl DAT u, npoinas 4yepes
orpaHnymntTens Ha ganopax VD2, VD3, nocTtynaeT Ha Bxoa TMY [1], BbINOAHEHHOrO Ha BTO-
pom OY mukpocxembl. YyBcTBuTenobHocTb TMNY onpepensaetca peanctopamu R5, R2
uenn OOC, a nopor ero nepeknwoyeHns (6,2 B) — oBYCTOPOHHUM cTabunutpoHom VDT
uenun MNOC.

Ecnn nepBbili BOCNPUHATLIA MUKPOPOHOM MMNYNbC OTknuka gnddysopa ronoBku
NONOXNTENEeH, TO KakK TONbKO HanpsaxeHue Ha Bbixoae TMNY pocturHet 6,2 B, oTkpoeTcH
cTabunntpoH VD1, yCTPOWCTBO NEepeKksloYnTCa B YCTOMYNBOE COCTOSSHME, B KOTOPOM Ha-
npsxeHune Ha Bbixoge OY (BbiBoA 13) MmMeeT NONOXUTESIbHYIO MOASAPHOCTbL, U 3aropuTtcs
ceetoouon HL1. Ecnn Xxe nepBbiii oTknnk anddysopa oTpuuyatenbHbii, TMY nepeknio-
YUTCH B COCTOSAHME, B KOTOPOM MONIAPHOCTb BbIXOAHOINO HAMNpPsXeHUs NMPOTUBOMNONIOXHA,
M 3aropuTtcs ceetoauon HL2. Tok 4yepe3 cBeToaMoOabl ycTaHaBnauBalT nogbopom pe3nc-
Topa R9.
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Mpun oTnyckaHunm kHonku SBT npubop BO3BpawaeTcs B UCXOLHOE COCTOSIHUE,
HeunHBepTupytowmnin exoa TNY coeanHaetTca ¢ obwmm NpoBOAOM U KoHAeHcaTop C5
BHOBb 3apsXaeTcs A0 HAaNpPsSXeHUs MCTOYHMKA NMUTaHUS.

BecTtpaHchopMaTOpPHbLIN UCTOYHUK MUTAHUS COLEPXWUT MOCTOBOW BLINPAMUTENb Ha
puopax VD6-VD9, xoHpeHcatop dunbTpa C7, ctabunmsaTtopbl HanpsxeHusa Ha ctabu-
nutpoHax VD4, VD5. WN36bITOK CETEBOro HanpsXeHWs racutcs kKoHpeHcatopom C8.
LWyHTUpylowmnn ero peanctop R15 co3naeT uenb pa3psanky nocne otTkawyeHna npubopa
oTcetTu. Peanctop R16 orpaHnynBaeT 6POCOK TOKA B MOMEHT BKIOYEHUS.

Mpnbop CMOHTUPOBAH B AETCKOM NaacTMacCoOBOM nucToneTte. B kayecTBe KHOMKM
SB1 ncnonb3oBaH nepekntodatens MN2K. MukpodoH MA-201 (ero xenatenbHo cHab-
ANTb PYNOPOM) BMOHTMPOBAH B CTBOJI NMCTONeTa, Ha BEPXHEN 4YaCcTu Kopnyca KOTOPOro
pa3MeluiLeHbl cBeToamnoabl. Po3eTka XS7T ycTaHOBNeHa Ha TOpLUEe PYKOSATKU, cloaa xe nopg-
BeAeH ceTeBOW WHyp. B npnbope ncnonb3oBaHbl pe3uctopbl MJIT, koHaeHcaTopbl KA-1
(C1-C3), K50-16 (C5-C7), K73-9 (C4) n K73-17 (C8).

M3roToBneHHbIn npubop Heobxoammo oTkanubposaTb. NS 3TOoro, BKJKYUB €ro
B Ce€Tb, MOACOEANHAIOT K pO3eTke B COOTBETCTBUM C yKa3aHHOW Ha PUCYHKe NONsAp-
HOCTbIO 32BeAOMO MCMNPaBHYK HM3KOYACTOTHYI TFONOBKY C MapKMpoOBaHHbIMW BbiBOAA-
Mu. 3atemMm Ha pacctosHue 1...10 cM nogHoOCAT K HEW MUKPOdOH BMT n HaxummaloT Ha
KHonky SB1. AKyCTMYeCKMWA MMNynbC, co3paBaemMbli anddPpy3opomM ronoBku npu OBU-
XEHUN B HanpaBfeHUM M3ny4yeHus, OAOJXEH BkAw4YaTb cBetoauop HL1. Ecnu xe 3aropa-
etca ceetoauon HL2, cneayeT NOMEHATL MECTaMmn BbIBOAbLI MUKPOdOHA.

Pa6ota c npubopom npocta. K ncnbiTyemMoi ronoBke NOAHOCAT MUKPODOH U HAXU-
MaloT Ha kHonky SB1; ecnu npun aTtom 3aropaetcsa cBeToauopn HL1, To BbIBOA FOJIOBKMU,

i NOAKMIOYEHHbI K rHe3ny «1» NONOXWUTENbHbIN, @ K THe3AYy «2» oTpuuaTenbHbln. AHano-
rmyHo nposepsioT u pa3mpoBky ronosok B AC. B aTtom cnyyae MukpodoH nomHocAT
K HUM noo4vyepepHo. Ecnu kaxpablh pa3 3aropaeTcs oAuMH U TOT XXe cBeToAMOf4, TO rONoB-
KU BKJTIOYEHbI CUHGA3HO.

CnepyeT, OAHaKO, 3aMeTUTb, 4TO B HeKOTOpPbIXx AC ronoBkKM HaMepPeHHO BKIIOYEHbI
npotnBodasHo, NO3TOMY Npu npoBepke HeOO6XOAMMO 3HATb OCOBEHHOCTU KOHKPETHON
Mmopenn. Hanpumep, B AC 35AC-012, 35AC-018 n 25AC-027 HY ronoBka BKJlOYeHa
npotuBodasHo CH n BY ronoskam.

oT penakuunum. OTa KOHCTPYKUMA nMeeT 6eCTpch¢opmaTopHoe nnTaHmne OoT CeTn NnepeMeHHO-
ro toka. Cobupas, Hanaxusas 1 aKcnayaTupys ee, obpawiaiite ocoboe BHUMaHne Ha cobniogeHue
TexHukn 6e3onacHoOCTM Npu paboTe ¢ N1eKTPoycTaHOBKaMM (CM., Hanpumep, ctaTblo «OCTOPOXHO!
OnekTpuyeckunii Tok!» B xypHane «Pagno», 1983, N2 8, c. 55).

NNTEPATYPA
1. UWepbakos B. W., pazaoB I. H. OnekTPOHHbIE CXEMbl Ha ONepaunoHHbIX ycunutensx.— Kues:
TexHuka, 1983.

XKypHan «Paauno», 1987,N°3,c.37

A. CMEXOB

MPOBHWK JTOTMYECKUIA

Onsa ero c60pku noHagobuTca oanH norndeckuih anemeHT 2U-HE, nBa ceeToanona u
Tpu pe3ucTopa (cM. pucyHok). C noMOLW b TAKOro NPOCTOro NpobHMKA MOXHO onpene-
NaTb YpoBeHb normyeckoro 0, nornyeckoih 1, a Takxe NMPOMEXYTOYHbLIN YypOBeHb (korpa
BXOAHOWM wWwyn npobHuka ho,u,Kmoqu K LLenn ¢ HanpsxeHunem okono 1,6 B) B ycTponcTBax
c umdpoBbiMM MUkpocxemamum TTJ, TTJALW, nutaloWMMmNCsa NOCTOSAHHLIM HaNpPsXeHNEM
5 B. MuTtaT NpoObHNK HEMNOCPEACTBEHHO OT NPOBEPSEMOro yCTponcTBa.
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‘15 & Korpa wyn npo6Huka kacaeTcs
uenn ¢ ypoBHeMm normyeckom 1, Ha Bbl-
xope anemeHTa DD1.1 (BbiBOA 3) 6yneT

K BuwB. 14 001 + ypoBeHb norudeckoro 0. BcnbixHeT

>

XP1 ceetoauon HL1. Ecnu xe Ha wyne 6y-
001 K1557A3 AeT ypoBeHb nornyeckoro 0, BbIXOAHON

58 CUrHan 3/1ieMeHTa M3MEHUTCH Ha Npo-

K buwd. 7 001 TUBOMONOXHbI. 3aropuTCca CBETOANOL,

€ — HL2. Mpwn xacaHuu wynom npobHuka

uennm ¢ NPoOMeXyToO4HbIM YyPOBHEM, Ha

‘a* HLZ BbIXOLE 9JeMeHTa OyaeTr ypoBeHb
A/IJISA norn4yeckoro 0, n HN OoAUH cBeToaAMnOL
K ucmosanuky ropete He Gyner.

HLT HLZ NUMAaHUA Oetann npobHuka pasmewanT, Ha-

)ﬂ‘__‘___‘cﬂ\i}_& npumMmep, B kopnyce oT ¢nomacTtepa.

M3 kopnyca BbLIBOAAT MPOBOAHWUKN Nu-

TaHWsa AOCTATOYHOW ANuHb. Ha koHuax

NPOBOAHUKOB CTaBAT METKM MNONSAPHO-

CTW HanpsaxeHusa, 4TobObl He nepenyTatb WX MNPU NOOKIIOYEHUU K UCTOYHUKY MUTAHUSA

npoBepsemMoro ycrponcrtea. Lyn MOXHO M3roTOBUTb M3 OTPeE3KYy TONCTOro MeaHOro

nposoja uAM 13 cTaNbHOW urael. CeeTooMOAbLl YKPENngaioT B. OTBEPCTUAX Ha Kopnyce

dnomacTtepa. Kctatmn, ceetoanonb mMoryT GbiThb no6bie n3 cepuin AJ1I310, AN307. Okono

CBETOAMOLOB Ha KOpnyce XxenatenbHo HaHecTn undpol 1 n 0, 4ToObl Nerye 6bIIO OPUEH-
TUPOBATbLCS BO BXOAHbIX NOTMYECKUX YPOBHSAX NPOOHUKA.

Mpo6HUK MOXHO caenatb 601ee 3KOHOMUYHBIM NO NUTAHWUIO, €CNYU 3aMEHUTb MUKPO-

cxemy K155JIA3 Ha K155JIA2, noaknio4ymB kK obuieil To4yke COeAUHEHUS Pe3NCTOpPOB

OOWH N3 ee BOCbMW BXOAHbIX BLIBOAOB. '

XKypHan «Paauno», 1988,N296,c.35

C.CTAPUKOBCKMUN

MPOBHUK «OB30PHbIN»

Ero cxema npuBepeHa Ha pucyHke. MNpobHuk npencrtasnaeT coboli NATb caMoOCTOSA -
TeNbHbIX Leneil co CBeTOANOAHbIM MHAMKATOPOM B Kaxaon. O6wmnii nposopg BCcex Lenemn
C noMouwbio BUNkM XP6 coenunHAOT ¢ 06WMM NPOBOAOM MPOBEPAEMON KOHCTPYKLUMN,
BbIMOTHEHHOW Ha uUMPPOBBLIX MUKpocxemax. Bwunkm xe XP1-XP5 nopkniooyaloT K npoBe-
pseMblM uUensm, HanpuMmep, K BXOAHbIM NGO BbIXOAHBIM BblBOAAM KOHTPOMMPYEMbIX
MWKPOCXEM.

Kak ToNbKkO Ha KOHTPOJNMPYEMOM y4acTke Mosis- XP1 HL1 A/13076 ;k
nfeTcs ypoBeHb Norv4yeckoi 1, BCNbIXMBAET COOT-

BeTCTBYlOWNN cBeToamnon. Ecnum xe Ha ydvyacTtke R! 300 o
ypoBeHb nornyeckoro 0, ceeToanopg He ropuT. :

HaGniopas 3a BCNbIXMBAaHWEM W MoracaHuem XP5 R5 380 ﬂﬂ
cseTtoanonoB npobHuka, aHanu3aupywT paboTy [
TOrO WAWN WHOTO y31a KOHCTPYKLUK, HLS AN3076

Yncno uenein — kaHanoB nNpoGHMKA MOXeET XPé
OblTb 3HAYMTENbHO 6ONblIe — BCe 3aBUCUT OT Ba- é—kp

wnx HamepeHunnm ncnonb3oBaTb FIpO6HI/IK B NMpakTun-
Ke paanmoniobnTeNbCKOro KOHCTPYMPOBaHUS.
Xypran «Pagno», 1389 N8 2, ¢. 67
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A. BONToOB

NCMNbITATEJIb OKCNAHbIX KOHOEHCATOPOB

OnbIT peMOHTa NPOMBbIWNEHHOW U GBITOBOM paguoannapatypbl nokasan, 4To Han6o-
Nlee 4acTo BCTpevalolwascs HEMCNPABHOCTb — MNOTEPS EMKOCTU OKCUAHbIX KOHAEHCATOo-
poB. O6HaApyXnTb Takylo HEMCNPABHOCTb 4OBOJILHO TPYAHO, @ MPOrHO3MPOBaTbL 0TKa3 Mo
37Ol NnpuynHe BoobLEe HEBO3MOXHO.

MNpepnaraembln Nnpubop nNnpegHa3HayYeH AN UBMEPEHUSA EMKOCTU OKCUAHBIX KOHAEH-
caTopoB B COCTaBe y3fia, B KOTOPOM OHW MpuUMeHeHbl (T. e. 63 BbinamBaHua M3 yana).
MapameTpbl BXOAHbIX Lenen npubopa paccynTaHbl TakuM o6pa3om, YTO NpakTUYECKM Ha
TOYHOCTb U3MEPEHUs He BAUAIT HU COMPOTUBIIEHWE MNOAKIIYEHHBIX K MPOBEPAEMOMY
KOHAEHCcATopy Lenei annapata, HW NONSIPHOCTb WX 3/1IEMEHTOB, HWU MONSPHOCTb MNOA-

KnoyeHns camoro npubopa. Npepensl n3mepeHma emkoctn — 1...1000 mxk®, oTHOCHK-
TefbHaa NOrpewHOCTb U3MepeHUss B nHTepBane 3HadeHuit 20...500 mkd — He Gonee
-20 1+40%.

MpuHunnuanbHas cxema npubopa nsobpaxeHa Ha pUcyHke. MpuHUMN ero gericTens
OCHOBaH Ha M3MepeHUM napgeHus nepemeHHoro (50 ly) HanpsaxeHws Ha penutene,
cocTtosiweM n3 pesnctopos R1, R2 n nposepsaemoro koHgeHcatopa C,. CHumaembiin
C AeNnUTens curHan ycunumeBaeTtcs Mukpocxemoi DAT n noctynaeT Ha BbINPSAMUTENb, Bbl-
MOMIHEHHbIA MO CxemMe yABOEeHWUs HanpsixeHwua Ha auopax VD1, VD2. MNocTosaHHas co-
cTaBnsdowWwas BbINPAMIEHHOrO HanpsxeHus 4epes3 norapubdmupyowyo uens R7VD3R8
(oHa pacwupaeT npenens M3MepeHNs eMKOCTU) NocTynaeT Ha MmkpoamnepmeTp PA1,
N ero cTpenka OTKJIOHAEeTCs Ha yros, o6paTHO NPONOPLMOHANbHLIA €EMKOCTU KOHAEHCA-
Topa C,.

B npub6ope MOXHO MCNONb30BaTb NOCTOSHHbIE pe3nctopbl MJIT unn BC, nepemeH-
Hble pe3ucTopbl CM4-1 (CM5-2, MNM3-45), koHpeHcaTtopbl KM-6, MBM (C1), KT-1 (C3),
K50-6, K50-16, K53-1 (ocTanbHble).

TpaHcdopmaTop T1 — noboii, MOwHOCTLIO 6onee 1 BT C NnepemMeHHbIM HanpsaXeHn-
eM Ha BTopu4YyHOM o6MoTKe 2x22 B.

Ona nopknwoyeHns npubopa K NPOBEPSEMOMY KOHOAEHCATOPYy W npokanbiBaHUS
3alWNTHOro naka, KOTOpbiM OObIYHO NOKPbLITH NeyvyaTHble NfaaThl paguoannapaTypsl,
peKoOMeHAYeTCs U3roTOBUTb cCneunanbHbld wyn. Mo cyTu, 3TO — ABa CKIEEHHbIX Kopny-
caMW LAHroBbIX KapaHpawa, B KOTOpble BMeCTO rpudeneit BCTaBNeHbl CTallbHbIE UMbl
(MX KOHLbI CO CTOPOHbI ywka o6nyxunealT, o6MaTbiBalOT — AN NOJAYYEHUS HYXHOrO AU-
aMeTpa — MELHOW NYyXeHOW NPOBONOKOW W akkypaTHO nponawveaklT 3Ty 0O6MOTKY no
BCEW ONVHE).

K yTONWeHHbIM KOHLAM UrA NpunanBaT rMbkuii aKpaHMpPOBAHHbLIA NPOBOA, KOTOPLINA
noaknyaloT K rHesgam XS1, XS2. Ons ypo6ctBa pabGoTbl UMbl MOXHO clierka u3or-
HYTb — 9TO NMNO3BOJIUT NPOCTHIM MOBOPOTOM MX B LLAHTOBbIX 3aXMMaX U3BMEHATb PAacCcTON -
HVEe MexXAy KoOHuamMu.

HanaxuBaHue npmubopa CBOAUTCSH K NOATOHKE (MONEPEMEHHLIM M3BMEHEHNEM COMNPO-
TUBNEeHUn pesnctopoB R3, R7 n R8) wkanbl nyTeM M3MepeHUs eMKOCTU 3aBefOMO UC-
NpaBHbIX KOHAEHCATOPOB C BO3MOXHO MEHbLWUM JOMNYCKAEMbIM OTKJIOHEHUEM E€MKOCTU
OT HOMMHana (8To, Hanpumep, MOryT 6biTb KOHAeHcaTopbl 3TO-1-3TO-3, K52-1,
K52-1a, K53-1, K53-1a, K53-18 uT. n. c gonyckom *10%).

lkany mmnkpoamnepmeTpa rpagympyioT HeNnocpeacTBEHHO B Mukpodapapax wnaun
nonb3yoTcs npu paboTe rpafgympoBoOYHOI Tabnuuein. Ecnn npuMeHeH mMukpoamnep-
MEeTp C TOKOM MOJIHOTO OTKNOHeHUs ctpenkn 100 MkA, To oTMeTka 5 MKA COOTBETCTBYeET
emkocTn 1000 mkd, otmeTkm 10, 20, 40, 60, 80 u 90 mkA — cooTBeTcTBEeHHO 500, 200,
100, 50, 20 u 10 mk®, oTmeTka 100 MmkA — 0.
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Mepen namepeHnem npubop kanmbpywT: NepeMeHHbIM pe3nctopom R8, ocb KoTO-
poro BbiBEAEHa Ha NMUEBYIO MaHesnb, yCTaHaBAMBAIOT CTpenky MumkpoamnepmeTpa PAT
Ha otmeTky 0 (100 mkA).

Mpun HeobxoAMMOCTU Npepenibl NBSMEPEHUS EMKOCTU MOXHO CMECTUTb B CTOPOHY
6ONbWNX UIN MEHbLWWUX 3HAYEHWN, ANA Yero 4O0CTAaTOYHO 3aMeHUTb pe3ucTopbl R1T n R2
pe3ncTtopamMy COOTBETCTBEHHO MEHbWUX UAN BONbWNX CONPOTUBNEHUN, COXPAHUB He-
M3MEHHbLIM UX OTHOLWEHME.

XKypHan «Paguno»,1989,N°6,c.44

0. ANLKUNA

MPOBHNK C PACLUMPEHHBIMW BO3MOXHOCTAMMU

TeM, KOMY NPUXOAUTCSH HaNlaXUBaTb 3JIEKTPOHHbIe YyCTpPpOMNCTBaA, coOpaHHble Ha Und-
poBbIX Mukpocxemax TTJl, BNOJSIHE MOXET MPUIroAUTbLCA NOTMYECKUn NPOBHWUK, MPUH-
umnmanbHas cxema KoToporo maobpaxeHa Ha pUcyHke. B pape cnyyaeB OH faxe MOXeT
3aMeHuUTb ocuumnnorpad. Mpubop xapakTepusywT Manble pa3mepbl, Hebonbwasn
notpebnsgemMas MOWHOCTb U npocToTa B obpaweHnn. Mm yoobHO nonb3oBaTbCs Npu
novcke nedekToB B 6nokax, pPacrnonoXeHHblIX B TPYAHOLOCTYMNHbIX MecTax, O0CoBeHHO
npu pemMoHTEe BHE MAaCTEpPCKON.

B oTnnMuYme OT MHOrMX APYrMX KOHCTPYKUWAN MNPOBGHUK No3BonsdAeT onpenenatb u
oTobpaxaTb TpeMsl pa3HOUBETHbIMM CBeTOAMOLAMMN HE TONbKO YPOBHU HanpsxeHus O
M 1, HO 1 NPOMEXYTOYHbIA YPOBEHb. BpemMsa uHaukaunm KOpoTKUX MMMNYNbCOB BCEX TPEX
ypoBHelh yBenuumBaetcsa po 0,1 c, 4yto obecneuymBaeT UX BuU3yasibHoe HabnwpeHue.
Mpun xenaHuu ysennyeHne ANUTENbHOCTU UMNYNbCOB MOXHO BbIKJIIOYUTbL U TOorga no sip-
KOCTW CBEYEeHWUs CBETOOAMOLOB MOXHO OLUEHWUTb WX CKBAXHOCTb U MPSAMOYFrOJNIbHOCTb.
Ona onpepneneHus Yyncna NpuUWenwWnXx UMNYyNbCcoOB NPOBHMK CHAabBXeH cYeT4YMKOM Ha 8 c
MHOWKaLUMENn TpeMsa OOHOLBETHBIMN CBETOANOLAMMN.

Mpo6HNK Takke NMO3BONAET «HA CNyX» CYAUTb O 4acTOTe UCCNeAyeMoro curHana. Ans
3TOr0 Ha HEM YCTAHOBJIEHO FHE3A0 ANS NOAKNOYEHUS TenedoHa K BbIXOLY A€NNTENS ya-
CTOTbl Ha 2 (AN9 3BYKOBbIX 4YaCTOT) UAN K BbiIXoAy Aenutens yactoTol Ha 4096 (ana BbICO-
KMx 4actoT, BnNAoTb o 10 Mly). Pexum paboTbl NPOOHMKA U3MEHSAIOT OAHUM MEepeKnio-
yatenem.

OCHOBHbIe TEXHUYECKNE XapaKTepucTUKu

NHonumpyemble ypoBHU HanpsxeHus, B:

Hyna (0). .. .. .. ... . I R 0...0.4

NPOMEeXyTo4YHOro. . . . . . . . . . . . ...........04.24

eouHunubl (1) . L o L o L L L 24..5
BxogHoe conpoTuBneHue, KOM He MeHee. . . . . . ..., 40
OnnTenbHOCTb UCCeayeMbIX UMMYNbCOB, HE, HE MEHee. . . . . . . . . . . .. . .. ... .. . 50
Motpebnsemblii TOK, MA, He Bonee. . . . . . . ., .. o . o . ... 70

BxoaoHoe ycTpolicTBo npobHuka npencrasnsetr co60 aIMUTTEPHbIE MOBTOPUTENM Ha
TpaHaucTtopax VI1 u VI2. Pe3auctop R1 3awnwaeT ero oT Nneperpys3ok npu nogavye cur-
Hana C Hanps>XeHuWeMm, NPeBblIWAOWNM HanpsXeHUe NUTaHUS, UAN UMNYNbLCOB OoTpuua-
TenbHOW nonsipHocTu. Auonbl VD1-VD3 n pesunctopbl R2-R4 onpepensioT noporu cpa-
6aTbiBaHus anemeHTtoB DD1.17 n DD2.1. NMop6opom pe3uctopa R2 ycTaHaBAMBAIOT HUX-
HUIM Npepnen onpenenseMoro yposHa 1, a nogn6opom peanctopa R3 —- BepxHuUii npepnen
ypoBHs 0. OnemeHTbl DD1.1 v DD2.1 dopmupyloT kKpyTele PpPOHT M cnajp MMNYynbCOB.
OnemeHT DD1.2 onpenensieT NPOMeXyTO4YHbIA YyPpOBEHb UCCNenyeMoro curHana.

81



2aaq iaa i

X Dl ]y [ L\ll_
—¢ 173
7100 9 | SH]| TH
- &w AMW @@ L0510V
. u ¢ 200 8 g, swrm | vz sy
200 8 499 ¥ e 2 A N - , e
£aa3 g1 grg x - s 7 | |¢ ] | o QoE[ O05[) O0fT)
200 100 L 999 X € £100 b of; gial] iyl otalf il
wiig | g 213 |, 25 40 W} v w ¥ M xHTu].
00 9¢ geg ST T ey oy brag ool ol i
$00 G gRg A bleizdiz
§ng 4 < 1N\ Z z
.@C ) Py Er £33
T 3 :
005 £1e yeog | P
1 S —
] LN T
g gl g1 §7 ARG LY i
05UV T 995 o5y
p H] H p 4
11
OLINLISH 400 P s f) il 7 I
SIMSSIX £00 70 | * 95 ey 21ag Leaa GLZSITH
IAYSSSH 200 00s 01 o 204
£YYSSSH 100 el S5 -
¥ g
§ob oL &I 5 6y LW sizsoy XU
GLOSUY L TH 1an
022 .2
- . o =1
. T o0f LY ceaa 75 o 11ga LA
i oer , v ¢ . m&mwa\, SSLELA
raA g Oixw g 9 5y LI
. < N 1
g5+ <€ P 2

goxg

82



Ceetoanonbl HL1-HL3 oTob6paxaldoT COOTBETCTBEHHO YypOBEeHb 1, MPOMEXyTo4yHoe
HanpsxeHne n yposeHb 0. 3T cBeTOAMOAbLI MOAKI/IOYEHbl K BbIXOAAaM ogHOBMOpPaToOpoB
Ha anemeHTax DD2.2-DD2.4. B noka3aHHOM Ha CXeMe NONoXeHuwn nepeknwyvartens SAT
OAHOBMOPATOPH YANUHSAIOT KOPOTKME BXOAHbIE MMNYAbChl, NOCTyNnawLWmne Ha HUX, OO Ta-
KON [ANTEeNbHOCTWU, NPU KOTOPOW CBEeYeHMe CBETOAMOA0B 3aMeTHO rnasom. Mpwu nepe-
Knlo4eHnn nepeknioyatena SAT B HUXHEE NO CXemMe nonoxeHue peaucTtopbl R6, R9, R12
oTKno4YaloTca oT obuwero npoeoga U Ha HUX Yepel3 pe3ncTtop R14 nocTtynaeT ypoBeHb 1,
KOTOpPbIA NepeBOAUT OAHOBMOpPATOPbLl B pexum noBToputenein. MNpu aTOM yBennyeHus
ONNTENbHOCTU MMMNYNbCOB HE MPOUCXOAMT. B TakOM nonoxeHwwm nepeknioyaTenss cBe-
yeHne ceeTtopunopa HL2 tem sipye, 4yem 6onblie ANNTENBHOCTbL GPOHTA U cnaga uccne-
OyeMbliXx MMNynbcoB. Ecnm oHM npakTuyeckum npsamMoyronbHble, cBeTtoauon HL2 He cBe-
TMTCH.

Tak kak Bxog C7 cuyeTyumka DD3 nopkntoyeH kK Bbixoay anemeHta DD1.1, TO cyeTyuk
noAcCYMUTbHIBAET YNCAO MMNYNbCOB NO YPOBHIO 1. OH MOXET NOACYUTBLIBATb UX MO YPOBHIO
0, ecnn nepeknioyYnMTb 3TOT BXOA CYETYUKA Ha BbiXOod 3neMmeHTa DD2.1. K BbiIxogam cyeT-
yuka nopacoepuHeHbl cBeToauopnbl HL4-HL6, xaxpbiii 3 KOTOpbix oToGpaxaeT COCTOS-
HVEe ero COOTBETCTBYIOWEr0 AABOMYHOIO pa3paga. Yucno npvwepwmnx MMnynbCcoB paBHO
CyMMe BeCOBbiIX KO3PPULMEHTOB BbIXOAOB CYETYMKA, COOTBETCTBYIOLWMX KAXAOMY U3
cBeTAWMXcs ceeToanonoB HL4-HL6 (cooTBeTcTBEHHO 1, 2 U 4 nmnynbca). Kaxable BO-
CeMb MMNYNbCOB LUKN cyeTa noBTopsaeTcsa. COpOC cyeTymka NPONCXOANT BO BpemMs ne-
peknioyeHus (nponeTta) KOHTAKTOB nepeknioyvatens SAT, Tak kak TONbKO B 3TOT NMpoMe-
XYTOK BpemMeHu Ha 06oux Bxogax 9 cyeTynmka npucyTcTByeT ypoBeHb 1. C uenbio CHuxe-
HUA noTpebngemMoOro Toka B NOKa3aHHOM Ha CxeMe MNOoNoXeHuu nepeknwoydatens SAT
csetopuonbl HL4-HL6 He cBeTATCH.

K BbIxoay B cuyeTymka DD3 nocneposBaTenbHO MNOAKNIOYEHb cyeTyukun DD4.1
n DD4.2. CymmapHbln KO9IDPUUMEHT .AeNeHna 4acTOoTbl Tpex cyeT4mkoB paBeH 4096.
Mmnynbcel ¢ Boixoga 1 cyeTynka DD3 nopatoTcsa Ha OAWH M3 BXOAOB (BbIBOAE) 9N1eMeHTa
DD1.4, a nmnynbcCbl C Bbixoga 8 cyetynka DD4.2 — Ha oguH M3 BXOOO0B (BbiBOA 5) ane-
MeHTa DD1.3. B noka3aHHOM Ha cxeMe MNONOXeHWN nepeknoyvatens SAT anemMeHT
DD1.3 BbikNnio4YeH, a anemeHT DD1.4 BknoyeH (Ha BbiBOAe 1 MPUCYTCTBYEeT ypoBeHb 1).
CnepoBaTtenbHO, Ha TenedoH NPOXOAAT MMNYNbCbl C YaCTOTOW, B 2 pa3a MeHbWeEN,
yeM Ha Bxoge nNpobHuMka. OTO HEOOBXOAUMO ANSA TOro, YTOoObl CKBAXHOCTb MMMYNbCOB B
TenedoHe 6Gblla paBHa ABYM HE3aBUCUMO OT CKBAXHOCTWU UCCNEAYEMBLIX UMMNYNbCOB.
Mpun nepeknioyeHnn nepeknioyatens SAT B HUXHEE MO CXeMe MNOJIOXEHUE BNEMEHT
DD1.4 3akpbiBaeTcs, a Ha TenedOH NOCTyNnakT MMNYNbChbl C BbIXOAA OTKPbIBLWIErocs ane-
MeHTa DD1.3 ¢ yacToToi B 4096 pa3 MeHblWweWN, 4eM Ha BXxoae npobHuMKa, 4TO NO3BONSET
npPoCNywnBaTb BXOAHbIE MMNYNbCbl C YacToTon go 10 Mrlwu,.

Avop VD4 3awumwaeT NPpOOGHWK OT HEMPABUABHOIO MNOAKIOYEHUS €ro K UCTOYHUKY
nutaHna. KoHpeHcatopbl C4 n C5 610KMPYIOT MMNYNbCHbIE MOMEXN MO LENU nNuTaHusa,
Mx cnegyet pacnpenennTb NO pa3HblM TOYKAM 3TON uenun (PaBHOMEPHO).

Kopnycom npobGHuKa CAyXWUT NMeHan oT LaHroOBOro kapaHpgawa pa3mepamu 155x28x
x13 Mmm. Bce petanu cMoHTUpPOBaHbl Ha nnaTte paamepamm 115x21x1,5 MM, MOHTaX Bbl-
nonHeH nposogom MITd-0,12.

B npobHuke mukpocxembl cepunm K555 MOXHO 3aMeHWUTb Ha aHaNOrM4yHbIe U3 cepun
K155, HO npn aToM noTpebnaemMbiin Tok yBenmuntcsa B 1,5 pasa.

Avopbl KA521B (VD1-VD3) moxHOo 3ameHuTb Ha KAO503, KAO509, KA510, KA521,
KO522 ¢ ntobbiM 6yKBEHHBIM MHAEKCOM. CBeToaMoOAbl noponayT niobble gpyrue, kak no
TMNy, Tak n no usety. Bmecto TpaH3aucTtopa KT315F MmoxHO npumeHunTb KT312, KT342,
KT3102 n 1. n., a BmecTo KT361 — KT313, KT3107 n gpyrue, Takxe c niob6blM GYyKBEH-
HblM nHgekcoM. Ounon 1310 moxHo 3ameHuTb Ha 1311A. PesancTtopel — MJIT, koHAeHCca-
Topbl C1-C3 - K50-6, a C4, C5 - KM-5.
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MepeknioyaTtenb SAT MoxeT ObiTb N060 ManorabapuTHbIi, 0gHAKO YAOOHO nNpume-
HUTb nepeknwoyatens MAM1-1, Tak Kak ero KOHCTPYKUMWS NO3BONSET yCcTaHaBnuMBaTb
CYeTYMK B HYNEeBOE COCTOSHME NerkuMm HaxaTMeMm Ha pyyky, He nepeBons ee B Apyroe
KpanHee pukcupyemoe nosioxeHne (NMpM CHATUM YyCUNUSA pyyka BO3Bpalw,aeTcs B UCXOL4-
HOEe MnoNoXeHune).

BxopgHoOW wyn n3roTtoBneH n3 otpeska (¢ pe3bboii) OT BENOCUMNEAHON CNULbl ANUHOW
50 MM, 3akpenneHHOM Ha NepefAHeM Topue kopnyca AByMsa rarikamm M2. Ha npoTtumBo-
NONOXHOM TOpLEe Koprnyca pacnosioxXeHo rHes3no ang tenedoHa TM-2, a B oTBepcTue
BblBEeAEHbl MPOBOAA ANA NOAAYN HAMNPSAXEHUS NMUTAHWS OT UCCnenyemMoro yctpolhcTBa.

XKypHan «Pagwo», 1990, N°3,c.61

n.nonos

NPOBHNK 114 NMPOBEPKW PESNCTOPOB

Y106bl NPOBEPUTbL PE3NCTOP U ONPELENUTbL €0 CONPOTUBAEHUE, XOTH Obl U NPUBAN-
3UTENbHO, COBCEM He 0693aTeNnbHO NONIb30BaTbLCS aBOMETPOM UM OMMETPOM CO CTpe-
NIOYHBIM MHAMKaTopoMm. Ponb Takoro npubopa ¢ ycnexomMm BbIMONHUT NnpocTeliwnii npo6-
HUK (puc. 1), cobpaHHbIn Ha KMOT-Mmukpocxeme n TpaHauncTope.

OcHoBYy npobGHuKka cocTaBnseT cBoeobOpas3Hbli M3MEPUTENbHbIH MOCT, B KOTOpPbIA
BXOAAT nepemMeHHbin pe3anctop R1, nposepsemblin pe3nctop R, n 4yBCTBUTENbHbLIN
«Hynb-opraH» (T. €. MHOUKATOpP paBHOBECMS MOCTa) C OCTaBWUMMUCSH OABYMS nnevyamu
MocTa Ha 6a3e normyeckoro anemeHTa UM-HE. Takoe npumeHeHWe NOrM4eckoro ane-
MeHTa BO3MOXHO 6narogaps BecbMa ManblM BXOAHbIM TOKaM (OEeCATbie U COTble 40NN
Mukpoammnepa), HeoBXoAMMbBIM ANS yNpaBlieHUs NOTMYEeCKUM COCTOSHUEM MUKPOCXEM
KMOM-cTpyKkTypHhl.

[ToCKONbKY B MCXOAHOM COCTOSHMM Ha OAUWH M3 BXOAOB (BbIBOA 5) sanemenTa DDI.1
nopaH ypoBeHb Nnormyeckoro 0, a Ha ocTalbHble BXOObl — YypOBEeHb fiormyeckom 1,
Ha BbIXxOoAe 3anemMeHTa OyneT ypoBeHb nornyeckon 1. B cBolo ovyepenb Ha BbIxode ane-
MeHTa DD1.2 — ypoBeHb nornyeckoro 0, TpaH3ucTtop VT1 3akpblT, namna HL1 He ropwurT.

Mpu nopgkntoyeHnn wynos XP1 n XP2 k BbiBOJaM NPOBepPsSeMOro pesncrtopa 1 nepe-
MeLlWeHNnn ABUXKA NepeMeHHOoro peanctopa R1 npobHuka M3 HUXHEro No cxeme Mono-
XEeHNs B BEPXHEEe HaCTynuT TakOW MOMEHT, KOrga HanpsXeHue Ha BbiBOAE 5 anemMeHTa
[DOCTUIHET nopora nepekflo4YeHus U anemeHT «cpaboTaeT». Ha ero Bbixoge nosaBuTCS
ypoBeHb normnyeckoro 0, a Ha Bbixoae anemeHTa DD1.2 — ypoBeHb nornyeckoin 1. TpaH-
3MCTOP OTKPOETCH, CUrHanbHasa namna BCnbiXHEeT. [0 MONOXEHNIO ABUXKA MEPEMEHHOTO
pe3ncTopa MOXHO CyANTb O CONPOTUBIIEHUN NPOBEPAEMOro pe3ancrtopa.

Cnepyet cpa3y OroBOpuTbCSA, 4TO Npwu

yka3aHHOM Ha CXeMe CONPOTUBNIEHUN pPe3nN-
XP1 r—ah’ Bub. 14 001 P cTopa R7T MOXHO NPOBEPSATL PE3UCTOPLI, CO-
<—,\/ NPpOoTUBNAEHNE KOTOPbLIX HE NpeBblWAeT ero.
ZDD” Kpome Toro, Bo nsbexaHnme KOpOTKOro 3a-

Ry a 4 MblKaHMUS MCTOYHUKA MUTAHUA MNPU HUXHEM
a No CXeMe MNONOXEHUU ABUXKA NMEPEMEHHOTO

a pes3ucTtopa, He cnepyeT 3amMblkaTb Mexpay

co6oi wynsl U Noaka4YaTb K HAM PE3UCTO-

XP2 pbl conpoTtuBneHnem meHee 100 Om. Y100HhbI
RT K561/1A8 npoBepsATb pe3ucTopbl Gonbwero (n gaxe

100 x K Bwl. 7 001 3HAYUTENbHO — -

l 0O eAVHUL Meraom) conpo

TUBJIEHUSA, HYXHO YCTAHOBUTb MEPEMEHHbLIN
pe3ncTop COOTBETCTBYKOLWEro conpoTusne-
Puc. 1 HUa (Ho He 6onee 10 MOMm).
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KOHe4YHO, TOYHOCTb «NoKa3aHuii» NpobHMKA NPU NPOBEPKE PE3UCTOPOB C MaNbiM CO-
npotueneHnem (ot 100 Om go 5...10 kOm) HeBenuka. MOBLICNTb €€ MOXHO 3aMeHON ne-
PEeMEHHOro peauctopa APYyruM, C MeHbWMnM conpoTueneHnem. HetpyaHo noranarbcs,
4TO AOMNYCTMMO BBECTUM B NMPOOBHUK HECKONbKO MEPEMEHHbLIX PE3NCTOPOB M MOAKIOYATb
MX K NOTMYECKOMY 3JIEMEHTY NepeknioyaTeneM — BO3MOXHOCTU NpobHMKa pacwmnpaTcs.

B npob6Huke moryt paboTtatb anemMeHTbl M-HE mukpocxem cepunit K176, K561, K564
(Hanpumep, K176/71A8, K176J1A9 n 1. a.). lamna HLT — nwbaa manorabaputHas c He-
6onbWNM TOKOM noTpebneHna n HanpsxeHnem He 6onee 6,3 B. 9pKkocTb ee cCBeYeHUs
ycTaHaBnmBalT nogbopom peanctopa R2. BmecTo namMnbl NOAOWNAET CBETOAUOAL — €r0
Hy)KHo BKJIIOYNTb B LLeMb KOJJNEKTOpa NocnefoBaTeslbHO C OrpaHUYUTENbHbIM PE3nUCTO-
pom conpoTtuBneHmem He MeHee 500 Om. TpaH3uCcTOp MOXeT ObITb NOGOK M3 cepuin
KT315, MMN35-MI38. .

YacTb petanen npobHUKka MOHTUPYIOT HA NeyYyaTHOW nnate (puc. 2), KOTOPYIO yKpen-
NA0T BHYTPM Kkopnyca. Tam Xe pa3MelwalT UCTOYHUK nutaHusa (6aTtapes «KpoHa»).
Ha BepxHen KpbiwKe KOoprnyca KPenaT NMepeMeHHbIn pe3ucTop, namMny v BblKalYaTenb
nUTaHus, a Yyepel3 oTBepcTue B 6OKOBOI CTEHKE BbIBOAST MPOBOAHUKMN C LWyNnaMuM HA KOH-
ue: XP1 — 3axum «kpokoaun», XP2 — Bunka.

LLikany nepeMeHHOro pe3nucrtopa rpagympyloT, Hanpumep, noakaoyas K uynam no-
CTOSIHHbIE PE3NCTOPbl M3BECTHOTO COMPOTUBINIEHUS.

NNTEPATYPA
1. «<MHpukaTop-6pacnet». — Pagno, 1987, N2 1, c. 52.
2. Maprynnc A. Onqa Bac, aBTono6utenn — Pagno, 1987, N2 2, c. 54.

XKypHan «Paano», 1990,N27,c.67

A. WNTOB

OOPABOTKA JIOTMHECKOIO NMPOBHUKA

Mo MHeHWIO aBTopa, KOHCTPYKLUWIO NOrMyeckoro npobHuMka, ONMCAHHOro B cTaTbe
B. CemeHoBa un . CemeHoBa (Pagno, 1996, N2 12, c. 34), MOXHO ynpoCTUTb, NON-
HOCTbIO COXpPaHWB BCE €ro BO3MOXHOCTM. Hanpumep, B HEM NpMMEHEHA MUKpOCXema
K1401Y[42b, koTtopasa comepxut yeToipe OY, mcnonb3oBaHbl Xe TONbKO ABa W3 HUX.
Mexny Tem ocTaBwmneca ceoboaHbiMm OY nNo3BONAIT peanM3oBaTb 3ajaHHble QYHK-
LMK, BbINOJSIHAEMbIE B UCXOAHOM YCTPONCTBE AUCKPETHBIMW ANOAAaMUN U TPAH3NCTOPOM.
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Ha puc. 1 npuBepeHa npuHuunumanbHas cxema gopaboTaHHOro normyeckoro nNnpo6-
HUKa.

AByxnoporoBbln komnapatop Ha OY DA1.1 n DA1.2 ncnonb3dyeTtcs npaktuyeckm 6e3
M3MEeHEeHWI, NUWb CONPOTUBNIEHME pe3nucTopoB aenntensa RTIR2R3R5, a Takxe R4 BblbO-
paHo 6onbwnm. bnarogaps 9TOMy BXOAHOE COMPOTUBAEHUEe NpobHUKa yaanocb yBenum-
yntb ¢ 50 po 110 kOm.

Heckonbko cnoB o pab6oTe npo6Huka. Ecnu HanpsxeHue Ha ero Bxone meHee 0,8 B,
Ha Bbixoge OY DA1.2 peicTByeT HanpsaXeHue BbICOKOro YPOBHS, NMpPU 3TOM CBeTATCH
cermeHThl a, d, e u fuiaukaTtopa HGI1, otobpaxaiwme neByt 4yactb 3Haka «0». Korpga

BXOAHOE HanpsXeHue NpeBbICUT Be-
a) anynHy 2,3 B, BbBICOKUIA ypOBEHb NO-

O-0— aBuTCca Ha Bbixoge QY DAT.1 u Ha UH-
novkatope 3acBeTMTCH TOYKa.
G\'X | Yepes cymmaTop R6R7 curHansl c
(ol § 060MUX BLIXOAOB KOMnapartopa NocTy-

naiwT Ha nosToputenb DA71.3. TosTo-
D—? o] 00 ?- I T §

25

83 MYy, €CNN HanpsaxeHue Ha Bxone nNpoo6-

Huka meHee 0,8 B unu 6onee 2,3 B,

o

Ha Bbixoae DA1.3 penicTtByeT Hanps-

XeHune okono 2,2 B, mcnonb3yemoe
45

ona  3axuranma uunopsel «1». Tpwn
Obuud 9TOM, ecnu Ha BxoAe nNpobGHUKa Ha-
6) T nps>XeHne HWU3KOrO YPOBHSA, CBeTH-
L P mecs cermeHTbl b n ¢ popucosbiBa-

R10 G—-{:J}*e R1 I0T n3obpaxeHune Hyns.
O0000007 D000 DOO! Curnan c Beixoga DA1.3 nopasaTb
—: DAI.O HENnocCpenCTBEHHO HA WHAWKATOP He-
HGT % XenaTesibHO: APKOCTb CBEYEHUd cer-

Q000000 0OO0O0OOO0OO0C
g1 1+o rReo{__}—o

MeHTOB 6yneT pasHas. Ho ecnu Ha-

RIO—— P R? npsiXxeHne NOAHATb A0 HaNpPsaXeHUs
R76—}—© ??G—{:'—O.‘N HacblweHna QOY, HeobBXoQUMOCTb B
nopbope orpaHUYMTENIbHbIX Pe3UCTO-

+55\L¢5xod poB R8-R10 oTnapeT M AAPKOCTb TOY-

KW NeBOW M nNpaBoW 4yacTeW 3Haka «0»
Puc. 2 6yneT OoMHAKOBOW.
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YBENNYNTb BbIXOOAHOE HanpsiXeHWe MOXHO, 3aMeHWB MNOBTOPUTENb YyCUIUTENEM
c koadpduuymneHtom nepepaydm 1,5...3, HO 3To NoTpebyeT ABYX AOMNONHUTENbHbLIX Pe3uUC-
TOpPOB B LLeNn o6paTHOW CBA3N.

3apava peweHa uMHadye. Ha OY DA71.4 cobpaH koMnapaTop, CpaBHUBaOWNA Hanps-
XeHue Ha Bbixone noBToputena DAT1.3 ¢ HanpsXeHuem, CHMMaeMblM Cc pe3uctopa R3
nenutena. Korpa HanpsaXxeHue Ha Bbixoae DAT.3 npeBbICUT MOPOroBbIA YPOBEHb, KOM-
napatop DA1.4 nepenpeT B €eAWHUWYHOE COCTOSSHME WU HA MHOAUKATOPE BbICBETUTCSH «1».
Tenepb, ecnn Ha Bxon4 6yneT nmopgaH CUrHan HU3KOTO YPOBHS, HamnpsXeHWe Ha BbiXxoae
komnapaTtopoB DA71.2 u DA1.4 okaxeTcs OAWHAKOBbIM.

Korpa Ha Bxopme npobHuka pencTtByeT MMMOYAbCHbIA CUrHan 4YacToOTOlW BbliWwe
20...30TL, MepuaHUe WHAMKATOPA CTaHeT He3aMeTHbIM, U OH OTO6pPa3uUT HOMb U
TO4ky. OT CKBAXHOCTW BXOOHbIX MUMMNynbCcOB OyaAeT 3aBUCETb COOTHOLWEHWE SAPKOCTU
CBeYeHus neBoii U NnpaBol yacTtell cummBona «0».

YcTponcTBOo cobpaHO Ha neyaTHOW nnaTe, 9CkM3 KOTOPOW NpuBeneH Ha puc. 2,a.
PacnonoxeHne aneMeHTOB M NepeMblYyek Noka3aHo Ha puc 2,6. B KOHCTpyKkuumn gonyc-
TuMo ucnonb3oBatb OY K1401YA2A, umdpoBOn MHOMKATOP MOXHO 3aMEHUTb APYrnMun
aHaNoOrMYHbIMN.

Mocne MOHTaxa ycTponicTBO He TpebyeT Hanagkm, HoO Npu HeOo6XOANMMOCTMU AONYCTU-
MO NepecTpouTb Noporn cpabatbiBaHUa KkomnapaTtopoB. [pn aToOM cnenyeT yyuTbiBaTh,
4YTO HanpsXxeHue Ha BbiBogax 3 M 6 mMukpocxembl DAT ponxHo 6bITb He 6onee 2 B npwu
nobomM HanpsxXeHUn Ha Bxoae nNpobHMKA (3TO COOTBETCTBYeT orpaHuyeHuio Unut —
3 B). MoTpebnaemblit ycTtpoicTBoM ToK (Npu Unut =5 B) He npeBbiwwaeT 20 MA.

HanpsXxeHne nutaHna MOXHO yBenn4uTb Ao 9... 15 B, aTo gacTt BO3MOXHOCTb Hana-
XuUBaTb ycTponcTtBa Ha Mukpocxemax KMOTM noruvku. ConpoTMBNEeHNE pPe3nUCTOPOB
R8-R10 npn aToM Takxe HeobXxoaummo yBenmyinTtb B 2...3 pasa.

OT pepakuunn. MNMostoputenb DAT.3 MOXHO UCKIOYNTb, NOAAB CUrHan ¢ pe3nctopos R6 w R7
HenocpeacTeseHHO Ha Bxopn 5 DAT.4.

KypHan «Panuno», 1998, N°2,c.40

A. TUTOB

NMPOBHUK - TEHEPATOP
ana NPOBEPKW PAOVNOMNPUEMHWKOB

Takmm nNnpuMbBOPOM MOXHO MPOBEPSATb MPOXOXAEHWEe CUrHana u OTbICKMBATb Heuc-
npaBHOCTW B Kkackapax ycunuteneinr 34, MY, PY kak NpueMHUKOB NMPSMOro yCuUneHus,
TaKk U cynepreTepoauHHbiXx, paboTalowumnx B ananadoHax CB n OB. MNMpob6Huk-reHepaTop
(puc. 1) BbipabaTbiBaeT konebaHusa 34 yvactotoh okono 1 kly m amnautypoihr 20 mB
(Ha rHe3ne XS7 oTHocuTenbHo XS5) u 2 MB (Ha XS2), a Takxe konebaHus 4yacToTOW
470 kly (N4Y), moaynupoBaHHble curHanom 34 kak no amnautyae (rnybumHa mopynsumun
npumepHo 30%), Tak U nNo YyacTtoTe (AeBuauyuns okono 70 kl'u B 06e CTOPOHbLI OT CpeaHen
yactoTbl — 470 «kly). AmMnnuTtypa curHana MY coctaBnsetr 200 mkB (Ha rHespe XS3)
n 20 mkB (Ha XS4).

Mntaetcsa npobHuk ot 6aTtapen «KpoHa» HanpsaxeHuem 9 B n notpebnsaeT Tok oKoNo
3,5 MA (npun HaxaToi kHonke SBT).

Mpo6Huk cobpaH Ha Mukpocxeme KI176JIES5, copepxauiei 4YeTbipe 3eMeHTa
MNWN-HE. Ha anemenTtax DD1.1, DD1.2 BbinonHeH reHepatop 34, a Ha DD1.3, DD1.4 —
redHepatop MY.
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HanpsxeHune nutaHua Ha oba reHepatopa (BbiBOA

Puc. 1

14 MnkpocxemMbl) nocTynaeT 4ye-

pe3 peancTtop RS Gnarojaps Yemy OH ABNAETCH YacTblo HArpyskuW reHepatopa 34

U B
{Baih. 14)

N2 VA VAN

(no curnany MY aTO0T pe3ancTop 3alWyH-

TupoBaH koHAeHcaTopom C6).

MNoaTo-

My Ha pe3uctope R8 obpasyetcs na-

NnPMBOAUT K TOMY,

Ha Ha BEpPXHeEM rpaduke puc.

AeHune HanpaxeHusa curnana 34 (dop-
Ma koneb6aHWin Ha pe3ucTope nokasa-

2). 910

4YTO CUrHan reHepa-

27 Topa MY oka3biBaeTcd NpOMOLENMpoO-
: ' r ey BaHHbIM NO amMnnutyae (cpeaHun rpa-
a ? z 3 FomMc dukHapuc. 2).
U B A KpoMe Toro, u3-sa nynbcupylouie-
(Bwb. 4) ro xapaktepa HanpagxeHua nNuTaHusd
6 reHepatopa MY ero konebaHua mopy-
NNPYIOTCH M NO 4acToTe (HUXHWIA rpa-
4 - duk Ha puc. 2). O6bACHAETCH 3TO TEM,
4yTo 3 npouecce paboTh reHepaTopa
27 KoHpeHcaTtop C2, onpepenawWwunii ya-
L S CTOTY reHepaTtopa, Nnepuopmnyecku ne-
£ iy g 7 ? 3 tome pesapsaxaeTca 4epe3 pes3ucTtop R4 un
BbIXOOHOE cCoOonMpoTmBNneHWE 3eMeHTa
{Bwd, 4) DD1.4.
540 4 Mpn M3MEHeHUN HanpsaxXeHuWs nu-
409_‘/\\/\/\ TaHUA 3N1eMeHTa U3IMeHdeTCcd U ero
BbIXOOHOE COMpPOTUBJZIEHUE, a 3HAYUT,
M nepuop konebaHnin (4actoTa cnepo-
BaHWA UMNYyNbCOB) reHepartopa.
g ; 2‘ 3' ; ;c Llenoyka C7R6 cnoco6CcTByeT Ha-
AEeXHOMY 3anyckKy reHepatopoB npwu
Puc. 2 BKNIOYeHNn npobHuka kHonkoi SBIT.
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Pesanctopbl R7, R9, R10 obpasylT aenntenb HanpsxeHus curHana 34, a KkoHaeHca-
Topbl C8-C12 — penuTenb HanpsaxeHusa curHana Y.

Kpome yka3aHHOI# Ha cxemMe, B NPOOHNUKE MOXHO NPpUMeHUTb Mmukpocxemy K561J1E5,
K176J1A7, K561J1A7 6e3 kakux-nnbo nameHeHuii getanen nnb6o pucyHka ne4yaTHon nna-
Tbl. Pe3uctopbl MoryTt 6biTb MJZIT-0,125 nnn MJNT-0,25, KkoHOoeHcaTopbl — Kepamuye-
ckue vnn apyrue manorabapuTtHble, KHOMOYHbIN BbikaoyaTens SB1 — manoraGaputHbii
nepeknoyatens Tuna MIM. 3Tn getanm BMecTe C MCTOYHUKOM MUTAHUS CMOHTUPOBAHLI
Ha nevyaTHoW nnate (puc. 3) n3 GONLrMPOBAHHOrO CTekaoTekcTonuTa. Ana ycTaHOBKW
MUKponepeknyaTena OAWH M3 ero BblBOAOB obpe3aloT (puc. 4,a), a K 4BYM APYrUM
npunavBaloT NPOBONOYHbIE -06pa3Hbie NepeMblikn, C MOMOLLLIO KOTOPbLIX Nepekfya-
Tenb NoanavBaloT K NeYyaTHbIM NpoBOAHMKaM. [naTty ykpennsaioT B KOpnyce Noaxoaswmnx
pasmepos.

B kayecTBe rHes3pn XS7-XS4 mMoryT 6bITb MCNONb30OBaHbl KOHTAKTbl FHE3[40BOW 4acTwu
pasdbema Tuna MP unn PC. Wyn npo6HMKa MOXHO M3rOTOBUTb N3 ABYX KOHTAKTOB OTBET-
HOW YacTu Takoro pas3bema, cnassB WX, Kak nokasaHo Ha puc. 4,6. Bo Bpemsa paboThl
C NPOOGHMKOM LWYyN BCTaBASAOT OAHMM KOHLOM B COOTBETCTBYlOUWEE FHE3[0, a APYrUM
KOHLOM KacalTCs HYXHbIX TO4ek npoBepseMoro kackapa. O6wuii nposon npobHuka
(rHe3po XS5) nmopnasH K 3aXWMy «Kpokogwun», KOTOPbIi BO BpemMs paboTbl moaknatyaloT
K obuemMy NnpoBoAy NPOBEPSAEMON KOHCTPYKLLUN.

P > K Bub. 14 DOY
:ﬁ, S Czs VO1-VD3 KA5226
0.5 mxx15 8 ,
MRk B 7 001 D01 KS81747
1
e N . ApptaEipyt _9&,0,2&,,94””
~ 1 1T 7 7 = ’-’L
vo3
R1
X voz c3 rL
‘\f\l :Em R2Z 1M 0022 mx pz1M (5 o
i| 1470
1l s
Puc. 5

Ecnn ownbok B MOHTAXe HET U MCMNONb30OBaHbl MCNpaBHble AeTanu, NPOOHUK
HayHeT pab6oTaTb cpady. lNpwu HaxaTum kHonku SBT Ha rHe3pe XS1 (OTHOCWUTENbHO
XS5 — «kpokoaumna») MOXHO HabnwpaTb Ha 9kpaHe ocuunnorpada konebaHua 34 yac-
TOTOW npubnuautenbHo 1 kly, a B TOYKE COEAMHEHUS KOoHpeHcatopoB C8-C10 — cwur-
Han vyactoTol 400...540 klMy. C nomMowbio ocumnnorpada 3Ty 4acTOTy XenaTeNlbHO On-
penenutb 60oNee TOYHO, ecnmM NPOOHUKOM NpepnonaraeTcs MNPOBEPSTb CynepreTepo-
OVHHble NPpUEeMHUKN. ECnnm HYXHO M3MEHUTb 4acToTy reHepartopa MY, aTo MOXHO cae-
natb nop6opom koHpeHcaTopa C2. Kpome Toro, npu npoBepke TpakTtoB [4Y GbiBaeT
HYXHO MOHW3UTb YacTOTy reHepaTopa 34, yBenninB eMKoCcTb kKOoHaeHcaTtopoB C1 un C6

B 10 pas.
XKypHan «Pagno», 1990, N° 10, c. 82

B. WABAEB

NMPOBHNK C WUWMPOTHO-NMMYJIbCHbIM KOOUPOBAHUWUEM

CywecTBEHHO YyCKOPWUTb MOHTaX M MNPOBEPKY MHOronpoBOoAHbIX kabeneir nomoratwT
Tak Ha3blBaeMble KabenbHble NPOOHUKM. OHUM MO3BOMAIOT NIErKO ONPEenennTb YCNOBHbIE
nopsiAKOBble HOMepa NPOBOAOB, 0OHAPYXUTb UX 3aMblkaHUe Nnn o6pPLIB.
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KabenbHblii NPpOOGHUK OOLIYHO COAEPXMUT OABE OCHOBHbIe 4YacTu: 6A0K KooMpOBaHUSA
n 610K AEKOAUPOBAHUS M WHAUKAUUM (MM NPOCTO — uHAMKauuu). TepBbIi N3 HUX,
noakfyYaeMblii K O4HOMY KOHUY kabens, CTaBUT B COOTBETCTBME KaXAOMY MPOBOAY OnN-
peneneHHoOe 3Ha4YeHMe 3INEeKTPUYecKOoro napameTpa, BTOPOW — Ha APYrom KOHLUe Ka-
6ena — pacwudpoBbBAaET KOAUPOBAHHbIE CUTHANbl U UHAULUPYET YCIOBHbIE MOPSAAKO-
Bble HOMepa NpPoBOLOB.

Bnok kogoupoBaHWa MOXHO BbIMONHUTb Ha MAaCCUBHbLIX 3NeMeHTax: auopax [1], pe3u-
cTopax, KoHAeHcaTopax u T. n. Takne ycTpoiicTBa NpocThl B peanu3dauun, a 6naropaps
MCMNONb30BAHUIO CUIFHANOB C aMNAUTYAOW [0 HECKONIbKUX AECATKOB BOMAbT, MOTyT OblTb
npuMeHeHbl ONs npoBepku kabeneiw 6onbwon gnuHbl. K HemocTaTtkaM NpPoOGHMKOB
Cc Nofo6HbIM 6N1OKOM KOAMPOBAHUSA ClefyeT OTHECTUM FPOMO3AKOCTb 6n0Ka MHAMKALUN
(ocobeHHO NMpu 60NbLWIOM YUCSe MPOBEPSAEMbIX MPOBOAOB), OWNOKKM B ONpeneneHnm Ho-
MEpPOB NPU 3aMblkaHUM NPOBOAOB.

Bonee coBeplweHHb NPOOGHUKM C Ucrnonb3oBaHuem umMdpoBON TexHukn. bBnok koan-
pOBaHMA 3TUX YCTPOWCTB 3HAYUTENbHO CNIOXHee: OH GOPMUPYET BNEKTPUYECKUE UM-
nynabChbl, U KaxXaomy npoBony kabens COOTBETCTBYET OonpeneneHHoe 3HayeHue OAHOro
M3 TakMx napamMeTpoB, Kak yactoTa, ¢dasa, amMnaAMTyaa UM CKBaXHOCTb. Bnaropapsa aTo-
MY uUcKNlo4YaeTcs nepebop NpPoOBOAOB MPW onpeneneHunm Ux HOMepoB, 3aMblkaHWe He
npuBoanT kK owmnbkam B OnNpeneneHNUn HOMEPOB HE3aMKHYTbiXx npoBonoB [2]. O6bl4HO
ANVHa kabens, ¢ KOTOpbIM MoXeT paboTtatb Nnpubop, onpenensemMas HanpsXeHnem nu-
TaHNa MUKPOCXeM (NpuM Mcnonb3oBaHMuM mMukpocxem TTJT — 5 B), orpaHmyeHa HECKONb-
KUMU COTHAMMU METPOB.

Mpepnaraembli BHUMaHWIO Yyntatenein npobHUK BbINOJAHEH Ha Mukpocxemax KMOT
cepun K564. B otnmumne ot npubopa, onncaHHoro B [2], roe yCnoBHbIN HOMep npoBopaa
nepepaeTcs B NocnepoBaTeNbHOM ABOWYHOM KOAE, B HEM MPUMEHEHO WMPOTHO-UM-
nynbcHoe (LIW) kognpoBaHne HOMEPOB, YTO 3HAYUTENbHO CHUXAET YPOBEHb €MKOCTHbIX
nomMex, BO3HWKAWOLWMX OT UMNYNbCOB, NepeaaBaemMbix No ApyruMm nposonam. bonee y3-
KMn cnekTp curHanos ¢ WWM mopaynsaumein cnocobCcTBYeT YBEIMYEHUID «OaNIbHOCTU»
pencteua npubopa. Bnok koanpoBaHuUs COLEPXUT B HECKONbKO pa3 MeHbLlee 4ucno
Mukpocxem (16 Bmecto 114), a notpebnsemMas MOWHOCTb He MpeBbilWaeT HECKONIbKUX
[DEecCATKOB MUANMBATT. 9TO NO3BONSET NPUMEHUTb AN NMUTAHUA aBTOHOMHbIE UCTOYHUKMU
TOoKa, YTO HEMANIOBAXHO Npu paboTe B NOJIeBbIX YCNOBUSAX UM MecTax, rae ncnonb3oBa-
HUe ceTn 3aTPYyLAHEHO.

Kak n B npobHuke [2], npoBoaa kabena noakno4yaloT K rHe3aamM BbIXOAHOW po3eTku
6noka koampoBaHus. K npoBoanmM Ha ApYyrom koHue kabens npukacalTCcs BXOAHbLIM LLy-
noMm 6noka uHaukauumum. Mpmbop paccuymTaH Ha nNpoBepKy kabenen, copepxawmx
no 100 npoBopnoB. Homepa o60OpBaHHbIX MNN 3aMKHYTbIX Ha 060104Ky NnpoBoAoB Tabno
He oTobOpaxaeT, a 3aMKHYTbIX MeXAy COB0N — MHAMLMPYET HOMEPOM OLHOIrO M3 HUX.
Y106bl ONpenennTb HOMepP Kaxaoro U3 3TUX NPOBOAOB B OTAE/NbHOCTU, AOCTATOYHO M3-
MEHUTb CONPOTUBJIEHWE OAHOTO U3 pe3nctopoB (R2) B 610Ke MHOUKALUN.

OnvHa npoBepseMoro npo6HMKOM kabenss MOXET [OCTUraTb HECKONbKUX COTEH MET-
poB. 970 06bSACHAETCH HEKPUTUYHOCTbLIO yCTpOlCTBA K KpyTuaHe GPOHTOB nepepaBa-
€MblX CUTHANOB NPU UX AEKOAUPOBAHUN. «[anbHOCTb» AelicTBMA npunbopa MOXHO cylLe-
CTBEHHO YBE/IMYNTb, MOBbLICUB HaNpsiXeHue nNuTaHus 6noka koampoBaHus fo 15 B un
YMEHbLWMUB WKMPUHY CNeKTpa NnepefaBaemMoro curHana.

MpuHunnuanbHas cxema 6noka KoagupoBaHus n3dobpaxeHa Ha puc. 1, anpPbl CUTHa-
NIOB B €ro xapakTepHbiX TO4Ykax — Ha puc. 2,a. bnok comepXxut cTabunmanpoBaHHbIN
KBapueBblM pe3oHaTopom ZQ7 3apalowuini reHepaTtop Ha wHBeptopax DD1.1-DD1.3
(yactoTa cnepoBaHusa umnynbcoB — 100 kly), dpopmMmpoBaTenb TAKTOBbIX MMMYNbCOB
Ha cyeTynke DD2.1, dopmMupoBaTenb BbLIXOAHbIX CUFHANOB Ha permcrTpax cAaBuUra
DD4.2-DD16.2, y3en ycTaHOBKM MOCNeAHUX B HyleBOe COCTOosHMe Ha Tpurrepe DD3.1
M YyCTPOWCTBO BbIAEPXKW BpeMeHuW Ha uHBeptope DD1.4, Tpurrepe DD3.2, cueT4yuke
DD2.2 n perucTtpe DD4.1.
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Mpwn BKNOYEHUM NUTaHUsa camoBo36yxpaeTcs 3apalOWMin reHepaTop, WU CYETYMK
DD2.1 HauyumHaeT dopmMupoBaTb Ha BbiIxoAe 8 MMNYNbCbl C 4YaCTOTOW MNOBTOPEHMUS
6,25 kl'y. PaboTy ocTanbHbIX y3710B 610Ka paCCMOTPUM C MOMEHTA NOSABIEHUS Ha BbIXO-
ne 4 pernctpa DD4.1 HanpsXeHUs ¢ ypoBHeM norudyeckoir 1. C npuxoaom nepBOro xe
MMnMynbca TakTOBOW 4yacToThl Tpurrep DD3.1 ycTaHaBnMBaeTCcs B e4UMHUYHOE COCTOSIHME
(puc. 2,a) n nepeBoauT pernctpbl DD4.2-DD16.2 B HyneBoe. HanpsxeHue ¢ ypoBHem 1,
BO3HWUKLWEE Ha Bbixooe anemeHta DD1.4 B pe3dynbTate MHBEPTUPOBAHMA CuUrHana,
CHMMaeMOoro ¢ Bbixoga 4 pernctpa DD16.2, 3anpeuwaeT paboTy Tpurrepa n yctaHaB/n-
BaeT B HyneBOoe COCTOsfAHMe peructp DD4.1 wn cyeTtuyuk DD2.2.

C npuxoaom BTOPOro TakTOBOro umnynbca Tpurrep DD3.1 Bo3BpawaeTcs B HyneBoe
COCTOSSHME WU TeM caMbiM pa3pewaeT paboTy perucTtpoB DD4.2-DD16.2 B pexume
caoBura norunyeckowm 1 B HanmpaB/leHMW BO3pacTaHMA HOMEPOB BbIXOAOB YCTpOMWCTBA.
MHBIMW cnoBamMu, ANUTENbHOCTb UMMNynbCa OTPULATENbHOW NOAAPHOCTM Ha rHesge 1
po3eTkn XS1 paBHa ABYM nepuogam TakTOBOW 4yacToTbl. HeTpyaHOo nokasaTb, 4TO Ha
rHespge 2 oHa COOTBETCTBYeT TpPeM nepuogamMm dTOW 4acToTbl, HA rHe3ne 3 — 4YeTbipem
MT. 4, HarHe3ge 100 — 101 nepuony.

Mpu noseBneHMn Ha Bbixoae 4 perucTtpa DD16.2 (rHe3po 100) HanpsXeHUss C ypoB-
HeM 1 BKJlOYAETCH YCTPONWCTBO BblAEPXKM BPEMEHU: BO3HUKLWINIA HA BbIXOAE UHBepTOpa
DD1.4 curHan Cc HWU3KMM NOTrM4YeCcKMM YPOBHEM CHMMaeT 3anpeT Ha paboTy Tpurrepa’
DD3.2, n TOT HaYMHAET N3MEHSATb CBOE COCTOsTHME B TAKT C MOCTYNalWNMN HA €ro cYeT-
HbIA BXOA4 MMNynbcamMu cyetymka DD2.1. OpHOBpPEeMeHHO BbIXOOHOW CUrHan MHBepTopa
DD1.4 paspewaeT paboTy cuyetuuka DD2.2 v peructpa DD4.1. MepBbll U3 HUX POpPMU-
pyeT Ha Bbixogae 8 MMNynbCbl C 4YacTOTOW crnenoBaHuMs B 32 pa3a MeHbllei TakTOBOW,
BTOPOWA CABWUraeT mocTynalouiMe Ha ero BXOA CUrHanbl normyeckom 1 B HanpaBneHuu
BO3pacTaHMa HOMEPOB BbIXOAOB. B MOMEHT NOABNEHUS HanpsXeHUs C TaKUM YPOBHEM
Ha BbiIxoAe 4 nay3a 3akaH4YMBaAeTCs M HayMHaAeTCs HOBbIN LUKN GOPMUPOBAHUSA BbIXOSA-
HbIX CUTHanoB.
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Puc. 2

Takum o6pa3oM, ANMNTENbHOCTb Nay3bl MeXxay nosdsBneHmem curHana 1 Ha rHeage 100
po3eTkm XS1 u ycTaHOBKOW peructpoB DD4.2-DD16.2 B HyneBOe COCTOSSIHME B Hauyane
cnepytwouero yukna pabotbl paBHa 128 nepuopam TakTOBOIW 4acTOTbl. OTOr0 BPEMEHMU
[LOCTAaTO4YHO ANS 4eTKOW dukcauum nokasaHUMN MHAMKATOPOB NPU OTOOGPaAXEHUU HO-
MepoB, 61M3KMX K cOTOMY. B cocTaB 6/10Kka nHankaumm (cxema Ha puc. 3, antOpbl CUTHa-
noB Ha puc. 2,6) BXOASAT TakMe Xe, Kak u B 6110ke KOAMPOBAHUA, 3afaloWnin reHepaTop
n dopmMmupoBaTenb TAKTOBbIX UMMNYNbCOB (COOTBEeTCTBEeHHO DD1.1-DD1.3 w DD2.1), AaBy-
nekagHbli c4yeT4nk Ha Mukpocxemax DD3, DD4 ¢ pewundpatopamu DD5 DD6 wn cBeTO-
ONOoAHBIMUN uUMdpoBbIMU MHAUKaTopamun HGI1, HG2; ycTtpoinctBo doOpMMUpOBaHUS Bpe-
MEHHOro MHTepsana Ha uHBeptopax DD1.4, DD1.5 n cyetynke DD2.2 n y3en KOHTpons
HanpsXeHUs NUTaHuUsa, COCTOSLWMAN N3 «TOoYkU» MHAUKaTopa HG2 u ToKOoOrpaHuymBa-
lowero peauctopa R3. B oTcyTcTBME MAN NPU HU3KOM JIOTMYECKOM YPOBHE BXOAHOrO
curHana (Ha Bbixoge uHBepTopa DD1.5 — ypoBeHb 0) cueTtunk DD2.1 dopmMupyeT Ha
BbIXOA4Ee 8 UMMYynNbChbl C TakKOW Xe, kak U B 650Ke KOAMPOBAHWUSA, 4acTOTOW chefoBaHuA
6,25 kl'u. Ux cumtatoT cyetumkmn DD3, DD4. CocTossHUS nocneaHux gewundpyloTcsa ge-
wundpatopamun DD5, DD6, ogHako, MOCKONbKY Ha UX BXOAbl raweHus () nogaHo Hanps-
XeHUe C HU3KMM NOrM4YecKuUM ypoBHeM, nHgmkatopbl HG1, HG2 He cBeTHaTCSH.

Mpn NoNoXMTEeNbHOM nepenage BXOAHOro curHana, korga curHan norumyeckoro 0 Ha
BblIXOoAe uHBeptopa DD1.5 cmeHsieTrca curHanom 1, cyetynk DD2.1 ycTaHaBnumBaeTcs
B HyneBoe cocTosHuWe, a umHaukatopbl HGI1, HG2 BbiCBEYMBAIOT YCJIOBHbLIA HOMEpP MNpo-
BEPAEeMOro nposoja, COOTBETCTBYIOWMUA COCTOAHUAM cyeTynkos DD3, DD4 B aTOT MO-
MEHT.

Cnepylowas CMeHa ypoBHElW CuUrHana Ha BxoAe (Hayano umMnynbca, HECylWero WH-
dopmMayunio o HoMepe o4YepenHOro nposopga) NMPUBOAMT K TOMY, 4TO cuyeTyuk DD2.1
BHOBb BKno4Yaetcs B paboTy, Ha Bbixoge DD2.2 nosBnseTcs CUrHan c ypoBHem 1,
nepeBoasfwmMn cyetunku DD3, DD4 B HyneBoe COCTOssHMe, a wuHaukaTtopbl HG1, HG2
racHyt. [MepBbii Xe TakTOBbLIW MMNYyNbC BO3Bpal,aeT cyeTynk DD2.2 B mcxopHoe CO-
cTossHMe. B pes3ynbTate ypoBeHb 1 Ha ero Bbixoge 1 cmeHsAeTcs ypoBHewm 0, U cHeTYUKK
DD3, DD4 HauuHatoT paboTtatb. CYeT TAKTOBbIX MMMNYNbCOB MPOAONXAETCH A0 TeX Nop,
noka ypoBeHb HanpsiXXeHus Ha BXO4e BHOBb He CTaHET BbICOKMM (kKoHeu MHPOPMaLMOH-
HOro curHana).

Takum o6pa3omM, YUCNO TakKTOBbIX MMMNYNbCOB, 3aperncTpupoBaHHbIX cYeTYMKaMu
DD3, DD4 3a BpemMsa penctBMa MHPOPMALMOHHONO cCuUrHana, oka3biBaeTcs Ha OAWUH
MEHblLle TOro, KOTOpOe MNOSfABMUJOCb Ha Bbixoge cyeTymka DD2.1. DTumM pocturaetcs
COOTBETCTBME MNOKaszaHW WHAMKATOPOB YCNOBHOMY HOoMepy nposBoga. Homep 100-ro
nposopa MHANLUPYETCSH ABYMS HYNAMMU. '
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Puc. 3

Pesnctop R2 obecneymBaeT 6onee 4eTkylo duMkcauuio cocTodHUsa anemeHTa DD1.4
npu HU3KOM YPOBHE MAN OTCYTCTBUU CUrHana Ha Bxope. Cuyetuymku DD2.1 6 oboux 6no-
Kax crayxaTt ONf UCKAHeHus ouméok, 0B6YCNOB/IEHHbLIX CNy4aMHOCTbi0O ¢as3 konebGaHumn
3a4al0WNX reHepaTopoB, UX HECTABUABLHOCTbLIO, a Takxke BAMSHUEM kabens Ha ANUTeNb-
HOCTb MHOOPMALMOHHBIX CUTHANOB.

Bnokn npobHMKA CMOHTUPOBAHbI Ha NinaTax U3 CTEKNIOTEKCTONNTA TONWMHOK 1,5 MM.
MoHTaX HaBeCHOI. ﬂnq NOBbLIWEHNS NOMEX03allNIEeHHOCTN YCTPOMCTBA B Lensx NuTa-
HUS MWUKPOCXEM YCTAHOBNIEHbl GJOKMPOBOYHbIE KOHAEeHcaTopbl eMKocTbio 0,068 mMk®d
(13 pacyeTa: OAMH KOHAEHCATOP Ha KaxAable 2-3 MUKpocxeMbl).

MnaTta 6noka KOAMPOBAHUS NOMeELW,eHa B MNJacCTMacCOBbLIA KOpnNnyc pa3mMepamu
110x90x40 m ™M, 6noka uvHonkaumm — B Kopnyc pasmepamu 130x60x50 m M. Bbixonbl
6noka KOOUPOBaAHUSA COEAMHEHbI C rHe3gamum po3eTkn XST npoBogamMu AAUHOW OKONO
200 MM, CBSI3aHHbIMMN B XIyT.

B HanaxueaHun NPp66HMK NPaKTUHECKM He HyxaaeTca. EAMHCTBEHHOE, 4TO, BO3MOX-
HO, NMpupeTCcs chenaTb B HEKOTOPbLIX CNyyasx, - 3TO Ao6MTbCH ycTOM4MBOW paboThl 3a-
palwulero reHepatopa B TOM WM APYrom 610Kke BKIIOYEHWEM KOHAEeHcCaTopa eMKOCTbIo
HEeCKONbKO AecaTkoB nukodapapn mexay BoiBogom 1 sanemeHta DD1.1 u obwum npo-
BOAOM.

JINTEPATYPA
1. Enngaros A. NMpoBGHUK MOHTaxHuKa kabenbwuka.— Paano, 1980, N2 3, c. 26.
2. [pobHuua UN. KabenbHblit npobHuk.— Papno, 1985, N2 3, c. 24.

XKypHan«Pagno», 1991, Ne -2,¢.30
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r. wyabrumH

PAOVNOYACTOTHbIV MPOBHWK

B npakTuyeckon pesaTenbHOCTW paanontobutens Hepenko BO3HMKAT BOMPOCH,
Ha KOTOpble 3a4acTylo He Tak TO MPOCTO OTBETUTb. Hanpumep: kak 6bLICTPO NPOBEPUTH
pab6oTOoCnNoCOB6HOCTL BGUNONAPHOrO WAW MNONEBOro TpaH3uWCTOpa, He U3Mepas ero
snekTpuyeckue napametpbl? Kak y6eanuTbCa B FOAHOCTU CAyd4aiiHO NONaBLIEro B PyKM
KBapueBOoro peaoHartopa nub6o 6e3 curHan-reHepartopa ybegntbca B paboTtocnocobHO-
cTV paavonpuemHunka? Mnm kak o6HAPYXUTb U ONpenennTb OTHOCUTENbHbI YPOBEHb
M3Ny4YyeHUs nepepaTymka 3J€KTPOHHOINO CTOPOXa Bawero aBTomMobuns, annapaTtypbl pa-
ounoTteneynpaBneHus MogensmMu, NnopTaTUBHOW pagnmocTaHumm? M, HakoHel, kak cmac-
TepuUTb NMPOCTEHbKUI «pagMomMasiyok» AJIS HAaCTPOWMKM HaANpaBNeHHOW aHTEHHbI?

9Tu n apyrue nopobHble 3aja4yn HETPYAHO PelWnTb, €CAM B «XO3ANCTBE» paanoio-
6utensa 6yneT pagnMo4acTOTHbIN NPOBOHUK, COBPAHHbIN MO cxeme Ha puc. 1.
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Puc. 1

Ecnn 3aBenomMo mcnpaBHbIn KBapueBbIn pe3oHaAToOp Ha h|o6y|0 yactoTty oT 3 po
30 Mly noaknwunuTb K rHe3gam X5 u X6, a B rHe3aa X71-X4 BCTABUTH BblBOAbl 6|/|n0nﬂp-
HOrO M1-p-1 TPAH3UCTOPA WU MOJEBOr0 TPAH3MCTOPA C P-IT NEPEXOAOM WAN JI-KAHAIOM,
TO NPOBHUK CTaHeT PaaMo4acTOTHLIM FreHepaToOpPpoOM C eMKOCTHOW 06paTHOW CBS3bIO
(yuepes koHpeHcaTop C1) v kBapueBoi cTtabunusaumnen 4actoThl konebaHuii. Cxema Ta-
KOro BapuaHTa reHepaTopa nokasaHa Ha puc. 2. HanpsixeHue ¢ reHepartopa uyepes
KoHgeHcaTop C4 mocTynaeT Ha Bxo4 geTektopa, auoabl VDT i VD2 KOTOPOTO BKOYEHbI
No CXxeMe YMHOXEHUS BLIXOOHOFO cCUrHana, u ganee Ha perysiatop Yy&cTeBiTénsHocTn
R5. WHankaToOpOM YypOBHS pPagMo4acTOTHOrO CuUrHana ChayXUT CTPENOYHbIN U3YyMWU -
TeNbHbIA npubop PUT.

MCTOYHUKOM nuTaHusa npobHMKA MOXeT OblTb
6aTapes ranbBaHU4YeCKMX BNIEMEHTOB WAN CeTeBOWN
6fiok NMUTaHWa C BbLIXOAHLIM HanpsxeHuem 9...15 B.
MoTpebnaemMbln UM TOoK He npeBbiwaeT 30 MA. DHep-
rum 6atapen «KpoHa», Hanpumep, xBaTaeT 6onee
yemM Ha 20 yacoB HenpepbiBHOW paboTbl NpobHUKA.

Mpun coBmecTHON paboTe ycCTpOMCTBA C CETEBLIM
6N10KOM NUTaHWA napamMeTpuyeckuin ctabumnusaTop - 76
VD3R4 o6ecneuymBaeT reHepaTtop cTabuNbHbIM Ha-
npsxeHvem 6,8 B. B cnyvyae nutaHusa ero ot 6ata-
pen «KpoHa» unu [ABYX COEeAWHEHHbIX nNocnepoBa-
TenbHo GaTtapeint 3336, ctabunutpoHa VD3 B ycCT-
policTBE MOXET He BbITh. Puc. 2




Bboiknioyatenb nnTaHng SA1
006beMHEH C NEPEMEHHBIM pe3unc-
Topom R5.

Bce petann yctpoincTBa, kpome
npubopa PUT n nepeMeHHOro pe-
3uctopa R5 a Takxe BCe rHespa
X1-X7 CMOHTMpPOBaHbLI Ha neyaT-
HOW nnate pa3amepamun 40x35 mm
(pnc. 3), BBINOAHEHHOW U3 GONbrn-
POBAHHOro CTEK/NOTEKCTONUTa TON-
WNHON 2 MM .

Bce nocTofiHHbIE pe3ncTopbl —
MNT nnn OMJNIT, nepeMeHHbI pe-
3uctop R5 — ClMN3-4rM, koHpeHca-
Topbl — KM-5. THesdpgamun cnyxart

oTpe3kn mMepHomnm TpybkM C Hapyx-
HbBIM AMaMeTPOM OKOJO 2 MM U

40 annHon 10 MM, KOTOpPbIe NPpUNasHbl

1 HenocpeancTBeHHO K ponbre nnathbl.
Puc. 3 Yno6HO Mcnonb3oBaTb FHE340BbIE
KOHTaKTbl OT pa3dbemaTuna PM.

Kopnyc npobHuka pasmepamu 50x50x50 MM cnasH m3 nnactuH GpONbrMpoBaHHOro
cTeknoTtekctonuTa (donbroii BHYTpb). B kayectBe mameputenbHoro npmbéopa Mcnonb3o-
BaH munnnamnepmeTp M4762 ot 6bITOBOro MarHntodoHa (MOXHO 3aMeHUTb manoraba-
PUTHBLIM MMKpoaMHépmeTpOM Ha TOK NMONIHOrO OoTkNoHeHnsa ctpenkn 100...500 mkA. Mpea-
BapuUTEsIbHO B NepepHen cTeHke kopnyca Ana wkanbl npubopa BbINUAEHO NPAMOYrofibHOe
oTBepcTue. NepeMeHHbI pe3ncTop pa3MeLLeH Ha NPaBoO CTeHKe Kopnyca.

MoHTaxHas nnata npukpenneHa K BEpxHel cTeHke kopnyca BuHTamu M3 Ha mnaonqa-
LMOHHBIX CTOMKax BbicoTOon 2.5...3 MM TpybuyaTbiMu rHespgamun BBepx. [lpenBapuTenbHO
B 3TOW CTeHKe nop rHe3na NpocBepJfieHbl U pa33eHKOBaHbl COOTBETCTBYOWME UM OT-
BepcTUSA. HUXHIOW CTEeHKY KpensaT yeTbipbMs BMHTamMu M3x10, BBepTbiBas Mx B raikmu,
npunasHHble K GoNbre BHYTPEHHUX YrioB kKopnyca.

Ecnn nctoyHmkom nutaHus cnyxut 6atapesa «KpoHa» unu «KopyHa», ee obepTbiBaloT
NOPONOHOM M pa3mMelalnT BHYTpU kopnyca. naBHoe npu pab6ote ¢ NPOOHMKOM —
He owmnbuTbCca B YyCTAHOBKE MPOBEPSAEMOro TpaH3ucTopa, He cnyTaTb €ro LOKOJEBKY.
BbiBoa 6a3bl 6MNONAPHOTro N-p-n TpaH3ncTtopa, Hanpumep, cepumn KT316, nonxeH 6biTb
BCTaB/ieH B rHe300 X2, BbIBOA KonjnekTopa — B rHe3no X1, BbiBOg aMuTTepa — B THe3-
no X3.

Ecnn TpaHsuctop noneson, Hanpumep, cepun KN303, ero BoiBOJ 3aTBOpPA COEANHSA-
I0T C THe3AOM X2, BbIBOA CTOKka — C rHes3aom X1, BbIBOA MCTOKa — C rHe3pom X3,
a BbIBOA KOpnyca — C rHe3aom X4.

Mpnb6opoM MOXHO TakXe MPOBEPATb OUMNONAPHbLIE P-M-pP TPAH3UCTOPbLI UAN MOJEBbIE
C p-kaHanoMm. B 3aToM cnyyae Hapo NUWb U3MEHUTb MNOJIAPHOCTb BKJOYEHUS CTabUAUT-
poHa VD3 u nCTOYHWKA MUTaAHUSA, ONA 4YEro NpPu KOHCTPYMpPOBaHUM NPOBHMKA MOXHO
npeaycMoTpeTb COOTBETCTBYIOLWMUNA nepeknovaTenb.

Y106bl npoBepuTb paboTocnocobBHOCTb KBapLeBOro pesoHaTopa, TpPaH3UCTOp
[nonxeH ObITb 3aBEAOMO UCNpPaBHbIM. BbiBOAb pe3oHaTopa, B 3aBUCUMOCTU OT €ro KOH-
CTPYKUMN, nopkayaloT K rHe3dgam X5 n X6 unn X5 n X7. Ecnn pesoHaTopa B «x03§1-
CTBe» papumoniobuTens HeT, TO NpuM NPOBEPKE TpaH3uMcTOopa €ro MOXeT 3aMeHWUTb
npoccenb O-0,1 nHaoyktuBHocTbio 10...50 MKIH.

Pa6oTtocnocobHOCTb NPOBEPSAEMOro pafMO3/IeMeEHTA ONPEAEeNnstioT N0 OTKNOHEHUIO
cTpenkn wnHpukatopa PUT.
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Ana oueHkn paboTocnocobHOCTM nNepepatynka Kk rHe3any X3 npobHuka nogknioyaroT
oTpe3ok nposoga MILWB wvnu gpyron mapkm gnmHonn 30 cM M, He BKJOYas nNuTaHue,
pacnonaratoT ero B6AM3nm npoBepsaeMoro nepepatyivka. Ecnm nepepatymk mcnpasBeH,
TO CTpefka umHAaukatTopa AONXHA OTKJNOHMUTbCA. ONTMManbHOe cornacoBaHue nepepgat-
ynka C aHTEHHOW onpenensioT No MakCUManbHOMY OTKIOHEHUIO CTPENKN U3MEPUTENb-
Horo npubopa.

Mpun ncnonb3oBaHMM NpobHMKA ANS HACTPOWKM HaANPaBNEHHOW aHTEHHbl K rHe3aam
X5 n X6 nogkno4yalT KBapueBbiii pe3oHaTop COOTBETCTBYOUWEN 4aCcTOThl, a K rHe3Aam
X3 n X7 — oTpe3kn npoBona ANMHOW okono 1 M KaxAabin. TpaH3NcTop AoNnxeH O6blTb Bbl-
COKOYaCTOTHbLIM C koadduuneHtom h, , He meHee 100, a nuTarowas 6atapes cBexeln.
Takolh «pafAMOMasiHyoK», OTHECEHHbIA OT HacTpauMBaeMOW aHTEHHbl Ha pPacCTOsiHMUE
80...100 M, noaBewWMBAT HA NOAK/IIOYEHHbIX K HEMY NMPOBOAHMWKAX Ha TakOW Xe BbiCOTE,
YTO U aHTeHHa. A 4yTob6bl He NoOBPeauUTb rHe3na NpobHuMka, NPOBOAHUKM NpeaBapuUTeENbHO
3aKpenndaT Ha KOpnyce JIMNKOW NEeHTON.

AHTEHHY HacTpauBaloT M3MEHEHMEM AJNINHB ee 3NeMeHToB. Pe3dynbTaTtbhl HacTpoliku
OLEHMBAIOT MO YyPOBHIO CUrHana «pagmomasgyika», U3MepaeMOoro Ha BbIXOAE KOHTPO/b-
HOrO NpUeMHuKa.

XKypHan «Paguwo», 1992,N° ,c.22

B. BAKAHOB

NOTMYECKMIN 30HA-MPOBHKK

Mpwn HanaxuBaHWmM normyecknx 6NOKOB M MOUCKE HEMCNpaBHOCTEN B LUUPPOBBLIX YCT-
poincTBax NMOMMWMO YHUBEPCANbHbIX U3MEPUTESNIbHBIX MPUBGOPOB 4YaCTO UCMNONbL3YIOT IOTU-
yeckme npobHukn [1]. NMpn aToM NnokanmsoBaTb HEMCMNPABHOCTb MOXHO GbiCTpee, ecnun
AOMONHUTENBHO K NMPOBGHUKY NMPUMEHUTb nynbcaTtop [2], koTopblii obecneynBaetT dop-
MUpOBaHME KOPOTKUX M MOLWHbIX MMMNYNbCOB, NEPEeBOASLWMNX COCTOSHUE KOHTPOAUPY-
eMOW Nornyeckom Lenn B NpOoTMBOMNONOXHOe. lNpegnaraemoe AN NOBTOPEHNSA YCTPOM-
CTBO, MpUHUMNMANbHAA CXemMa KOTOPOro npeacrtasieHa Ha puc. 1, o6bbeaunHaeT aTu ABa
npubéopa n NO3BONSAET HE TOJNIbKO ONMpPeAensaTb Iornyeckne ypoBHu mmkpocxem TTJ1, HO u”
dopmMupoBaTb KOPOTKME MMNYNbCbl U GUKCUPOBATb UX MPOXOXAEHMNE NO LEensiMm KOHTPO-
nupyemoro 6noka.

OCHOBHble TexHu4yeckume XapakTepucTukn

HanpsxeHue nutanua, B .. . L L L L L . 5+0,25
CpepHuit noTpebnsemsblin Tok, MA, He Bonee 50
Mopor nepeknyeHns B coctoanme 1, B . .. o o . . . . 2,4+0,15
Mopor nepekntoyeHnsa B coctoaHne O, B. . .. . . 0,4+0,1
HanpsixeHne BepLUMHbI MNOJIOXUTENIbBHOFO MMMybca

npu Toke Harpysku 50 MA, B, He meHee 2
HanpsixeHne cennoBMHbI OTPULATENIBHOIO UMMyJibca

npu Toke Harpy3kn 50 MA, B, He Bonee 0,8
Fa6aputbl, MM 220x25x20
Macca, r, He BONee . . . . . . ... .. 75

[P ¥ R T 2 ]

30H,£1-I:I-p-06HM-K (-SC-),EI,ep)K.MT nsa _npe06pa3OBaTenﬂ-ypOB|-4; ‘Ha TpaHéMCTopax VTi1, VT2,
ovnopax VD1, VD2, pesuctopax R1, R2 w anemeHTax DD1.1, DD1.2, wHaouwkaTOpbl e€nun-

~ e e e o o e e e e e o

HWYHOro (HL71) n npomeXxyTo4yHoro (HL2) ypoBHe, Tpurrep-noBywky DD2.1, wHAaukatop
mMnynbcoB HL3. kHonky SB1 c Tpurrepom 3awuTbl OT Apebes3ra koHTakToB DD2.2,
dopmMupoBaTenb MnMnynbca Ha anemMmeHTtax DD1.3, DD1.4, pnone VD3 n koHpeHcaTope
C3, ycunutenb nMnynbCcoB Ha TpaH3ucTtopax VT3, VT4, peaunctopax R6-R8, KkoHOeHca-
Topax C4, C5, a Takxe npeaoxpaHutTenbHblhi anopn VD4,

4-"839
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Puc. t

Mocne NOAKNIOYEHNS K UCTOYHUKY NMUTAHUSA, OObIYHO K TOMY Xe, OT KOTOPOro nuTaeT-
ca npoBepseMblin normyeckmin 6N10K, AoNXeH 3aropeTbcs uHankatop HL2. Ero ceedyeHune
CBUAETENbCTBYET O TOM, 4YTO Ha 30HA-NMPOOHUK NOJAAHO HanpsXeHWe NuTaHusa 6e3 Hapy-
weHnss nonspHocTu, ob6o3HayvYeHHO Ha wTencensax XP2 n XP4. Kpome Toro, cBedyeHue
mHounkaTtopa HL2 ykasbiBaeT Ha TO, 4YTOo Ha wyn XP1 3oHAa-npobHUKA He nocTynaeT Ha-
npsxeHue, COOTBETCTBYlOWEE 3HAYEHUAM NOTUYECKUX CUTHANOB. NMpn 3TOM TpaH3uUCTO-
pbl VT1 n VT2 3akpbiTbl, Ha BxoAdax anemeHTa DDI1.1 npucytcTByeT ypoBeHb 0, a Ha ero
BblIXO4Ee — ypoBeHb 1, m3-3a yero mHaukaTtop HLT He roput. Ha Bxomax anemeHTa DDI.2
[elcTBYIOT ypoBHM 1, a Ha ero BhIxogae — ypoeeHb 0. CneposaTenbHO, uHaukatop HL2
cBeTuTCH

Mpn noaknioyeHun wyna XP1 Kk uenu nposepsemMoro 6noka, B KOTOPOW AencrtByeT
ypoBeHb 1, oTkpbiBaeTcs TpaHauctop VT1, Ha Bxopax anemeHTta DD1.1 nossnsdeTtcsa ypo-
BeHb 1, a Ha BbiIxoge — ypoBeHb 0, 3aropaeTtcsa uHankatop HL1. Tak kak ypoBeHb O no-
cTynaeT Ha OAWH M3 BX0AOB (BbIBOA 4) anemeHTa DD1.2, To OoH nepeknioyvyaeTcs
B €AVHNYHOE COCTOSSHUEe n nHaukatop HL2 racHerT.

ECnun Xe HanpsxeHue B NpoBepseMoil Lenn pasHo ypoBHIO 0, TO OTKPbLIBAETCH TPaH-
3nctop VT2 u Ha BTOpOM BXxoAe (BbiBOA 5) anemeHTa DD1.2 BO3HMKaAET Takxe
ypoBeHb 0. M xoTa Ha NnepBOM ero Bxoae (BbiBOA 4) BHOBb NOABASETCH YPOBEHb 1 C Bbl-
xopa anemeHTa DD1.1, Tak kak Ha ero Bxojgax onsAtb aecteyeT ypoBeHb 0 n3-3a 3akpbl-
Toro TpaHsauctopa VT1, Ha BbixoAae anemeHTa DDIL.2 npoponxaeT npucyTcTeoBaTb ypo-
BeHb 1. CnepoBaTtenbHo, 06a nnankatopa HL1 n HL2 He cBeTATCSA.

B Tom cnyyae, korga kHonka SB1 He HaxaTa, Tpurrep DD2.1 HaxoAnTCa B UCXOAHOM
€OVHUYHOM COCTOSHUW N HE U3MEHSeT ero B 3aBUCUMOCTM OT HaMNpPsaXeHusa Ha BXOJE
XP1 3oHpa-npo6bHuka. WNHpukaTtop HL3 He cBeTuTcs. Mpu HaxaTolh kHonke SBT co-
cTosiHWe Tpurrepa DD2.17 MOXeT U3MEHUTLCH, €CAN HA BXOAe 30HAA-NPOOHMKA BO3HUK-
HeT xoTs Obl OAWMH MONOXWUTENbHbLIA Nepenap HanpsixeHus. B aTom cnyyae 3aroputcs
mHankatop HL3, 4To cBuAETenbCTBYET O NMPOXOXAEHUN MMMNYAbLCHOrO CUrHana B KOHT-
ponupyemoi uenu. OtTnyctme kHonky SB1, BoadspawaioT Tpurrep DD2.1 B ncxogaHoe co-
CTOSSHME W racsaT mHpaukaTtop HLS.

Mpn HaxaTum Ha kKHonky SBT1 un3mMeHsieTCs TakxXe cocCTosaHue Tpurrepa DD2.2.
Jlo 3TOro Ha ero MHBEPCHOM BbIXOAe U, cnefoBaTeNbHO, HA OAHOM W3 BXOAOB (Bbl-
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xon 9) anemeHTa DD1.4 6bin ypoBeHb 0, koHpeHcaTop C3 6bin pas3psxeH, Ha BbiIxoAe
anemeHToB DD1.3 u DD1.4 npucytcTtBoBan yposeHb 1. Mpwn nossBneHun ypoBHS 1 Ha UH-
BEPCHOM BbiXxoae Tpurrepa DD2.2 n, cnepoBaTenbHO, Ha BXxoAe (BbiBOA 9) anemeHTa
DD1.4 Ha ero Bbixoae ypoBeHb 1 cmeHsaeTca ypoBHeM 0. OgHako 4epe3 HeEKOTOpOe Bpe-
Mf, Korpa 3apsaamTtca koHpaeHcaTtop C3 m Ha Bxopax anemeHTa DD1.3 BO3HWKHET ypo-
BeHb 1, a Ha ero Bbixoae — ypoBeHb 0, Ha Bbixoae anemeHTa DD1.4 cHoBa 6GyaeT ypo-
BeHb 1.

B pe3ynbTtaTte Ha Bbixogae dopmumpoBaTens cHopMMpPpyeTCs OAUHOYHBLIA OTpULATENb-
Hbli MMNynbC, NOCTynawwuWin Ha ycunutenb. AnddepeHunanbHble uenu C4R6 n C5R7
Ha ero BxoAe CO34al0T KOPOTKME MMMYNbCbl B MOMEHTbl OTPULATENBHOrO U MONOXW-
TEeNbHOro nepenajgoB HanNpsXeHWs Ha BbixoAe anemeHTa DDL4. DTu KOPOTKUE UMNYNb-
cbl, nocTynas Ha 6a3bl cBOUX TpaH3uctopos VI3 n VT4 cooTBeTCTBEHHO, o6ecneynBatT
nooyepenHoe NOAKMNOYEeHNE BbIXOAHOro 3oHAa XP3 4yepesd pe3nctop R8 cHavyana K npo-
BOLHUKY NONIOXUTENbHOrO HanNnpsxeHnsa, a 3ateM — Kk obwemy nposoay

CnepoBaTenbHO, NpM OOHOM HaxaTuMm Ha kKHoOnNky SB7 Ha Bbixoge 30HAa-npobHMKa
dopmMupylOTCS ABa Pa3HOMNONSPHBLIX MMNAyfAbca, CNEAYOWUX OAUH 3a APYrUM, KaxXnAbli
M3 KOTOPbIX MOXET NepeBecTN COOTBETCTBYlOLULEE IOFMYEeCKkOoe COCTOAHUE Lenu B Npo-
TUBOMONOXHOE. A Tak Kak 3Ta napa MMNynbCOB BbipabaTbiBAaeTCH NOcCae TOro, Kak TPWUr-
rep DD2.1 oka3blBaeTCcss B peXUMe OXUAaHUsd, TO MNOABNAETCA BO3MOXHOCTb 30H-
AOM-NMPOOGHMKOM KOHTPONMPOBATb MPOXOXAEHWE CUrHana no uensam MNpoBepseMoro
6noka, T. €. NPOBEPSATb LLEIOCTHOCTb 3/IEKTPUYECKNX CBA3EeN, paboTOCNOCOOHOCTb TPUT-
repHbIX YCTPOMWCTB, CHETYNKOB, OAHOBMOPATOPOB U T. A.

dyHKUMOHUpPOBaAHNUE normyeckoro 6soka NpPoBepsitoT 30HAOM-NMPOOHUKOM OObIYHO
B CTAaTUYECKOM pexume, T. e. korga B uensax 65oka Bce NOrmMyeckne ypoBHW ycTa-
HaB/AIMBAKTCA U He M3MeHdalTca. llocnepoBaTenbHO noakfalyas BxogHow wyn XP1
30HAa-npobHMKA K BbIBOAAM MUKPOCXEM, KOHTPOJIMPYIOT YPOBHU BXOAHbIX U BbIXOOHbIX
CUTHaNoB.

30HA-NPOBHMK NO3BONAET NPOBEPATbH LENOCTHOCTb COeAuMHeHUNn. Hanpumep, ansg
nNpoBepKM LLEeNOCTHOCTM normyeckon uenun, GparMeHT CXxeMbl KOTOPOWN npencTasBfieH
Ha puc. 2, cHavana Ha Bbixog @nemeHTa DD1.2, Ha KOTOPOM JONXeH ObiTb ypoBeHb 0,
NOAKAIOYAIOT OAHOBPEMEHHO M WYN, U 30HA,.

Haxatuem Ha kHonky SB1 npoBepslOT 3aropaHue nHamkatopa HL3. 3aTtem 30HpA ne-
PEHOCAT Ha BbIXOA 3anemeHTa DD1.1 n cHoBa HaxumaloT Ha kHonky SB1. Ecnun B uenwu,
coenunHAWEN 3TN 3NEeMEHThHl, €CTb pa3pbiB, TO NPOOHUK NOKa3bIBAET NMPOMEXYTOYHbIN
YypOBEHb, T. €. 3aropaeTcsa nHamkatop HL2, a nHaukatop HL3 He cBeTuTCcsa. Ecnun xe npwu
cBeYeHUN unHpaukatopa HLZ npu KaxXAoM HaxXaTUW Ha KHOMKY 3aropaeTcs uMHAuKaTop
HL3, aTo cBuaeTenbCTBYeT O LENOCTHOCTM COEAMHEHMS MeXAYy LWynoM U 30HAOM,
a cBeyeHMe umHaukatopa HLZ2 yka3biBaeT Ha HanuMyme NUWHENW LENU, KOHTPONUPYEMOW
LPYro Norn4yeckom uenblo npoBepsemMoro 6n1oka.

Mounck Tako CBA3M MOXHO MPOBECTWU, nNepepBuras 30HAL NO LEenNuM U NpoBepsas Npo-
XOXAEHWE CUrHana HaxaTUem Ha KHOMKy. Heo6XO0AMMO TakkXe BO3AENCTBOBATL W HA
aopyrue normyeckue uenu, npoxopswme BO6AN3N KOHTponupyemoin. OAHAKO HYXHO OT-
4eT/IMBO MOHUMATb, H4TO CTUMYNUPYIOLWNA CUrHan, BO3AEWNCTBYIOWNIA HaA Apyrne noru-
yeckme uenu nposepsiemoro 6noka, Mo-

XeT MPUBECTU K HEOXWUAAHHbIM UAN He-

XenaTtenbHblM peakumam. MoaToMy Ang Joud Tpodhux

Mx 06bACHEHUSA uccnenoBaTesb LONXEH ' . 2

3HaTb paboTy KOHTponupyemoro 6Gnoka 7 & —— &
M npepnonaratb €ro noeBefeHue, ecnu

OH XO4YeT MONy4YUTb OCMbIC/IEHHbIE pe- oot o01.2
3ynbTaThl. Puc. 2
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B 30oHpoe-npoGHUKE BMECTO MuUkpocxeM cepum K155 BO3MOXHO mcnonb3oBaHue
Mmukpocxem cepuin K131, K555, KM155, KM555 n KP531. TpaH3uctopwbl VT1-VT4 —
niobble KpeMHUeBble COOTBETCTBYlOUWEN CTPYkTypbl. OAuoawl VD1, VD2, VD4 ponx-
Hbl ObITb repMaHueBbiMu, a amon VD3 — nwobbiMm ManoMouwHbM. KoHpeHcaTtop C1 —
K50-12, K53-4, K53-14, octanbHble — KM, KJC, K10-7 n pgpyrue. UHaukaTtopsbl
HL1-HL3 — nioo6ble. Bce pe3uctopbl, kKpome R8,— MIJIT-0,125. 3oHp XP3 1 wTekepsbl
XP2, XP4 — MWW 1, kHonka SBT — MMN3-1.

YepTex nevyaTHOW ABYCTOPOHHEW nnaTbl CO CTOPOHDI
* nzobpaxeH Ha puc. 3,a, C NPOTMBOMNOJIOXHOW CTOPOHLI — Ha puc. 3,6. PasameuweHune

pacnonoxeHna anemMeHTOB

pertaney nokasaHo Ha puc. 3,B.

JIMTEPATYPA

1. Mon6opka «Jloruseckue mpaBHukms—Panuro), 1980, N2 3, C. 30.

2. Yunbsime I, 5. OTnapka MUKpoHpoleeeoprbRcreTeN. = M.: SHEproaTomn3aaT, 1988, €. 181.
XKypHan «Pagmno; 1993, N4, c. 41

B. CEMEHOB,

NOMMYECKNIN NPOBHUK

MpepnaraeMbln HamMuM NOTUYECKNUN NMPOBHUK NPOCT U HaZEXeH, MHANLUNPYET He TONb-
Ko norunyeckuii 0 (nor. 0) n nornyeckyo 1 (nor. 1), HO N MPOMEXYTOYHbLIE COCTOAHUS, 4TO,
oTnnyaeT ero oT pspa ony6nMKoBaHHbIX KOHCTPYKUMIA MOAO06GHBIX

n. CEMEHOB

KaK Mbl cYUTaem,
YyCTPOWCTB.
OcHOBY NpobHMKa, CXemMa KOTOpPOro nokasaHa Ha puc. 1, cocTaBnseT ABYNOPOroBblii
KkoMnapaTop Ha mMukpocxeme DAT. Moporu ero cpabaTbiBaHUA onpepensaeT AeNUTENb
HanpsXxeHns Ha pe3uctopax R1R2R4R5. Mpwn BxogoHOM HanpsaxeHun meHee 0,8 B Ha Bbl-
Boge 8 sanemeHTa DAT1.1 nor. 0, a Ha BbiBOAE 7 — nor. 1. lMpu HanpsXeHUU Ha BXonAe
6onee 2,3 B Ha yka3aHHbIX BbIBO4AX COCTOSHUSA MPOTUBONONIOXHbIEe. ECnn Ha Bxoae ycT-
poicTBa HanpsxeHue B npenenax 0,8...2,3 B, Ha BbiIxogax 060MX ONepaLNOHHbIX YCUNK-
Tenen 6ypeT nor. 0.
OnemMeHThl VTI,
anonom HLT m ceMUCEerMeHTHbIM 3HAaKOBbIM mHankatopom HGT.

VD1-VD4 w R6 cnyxaT pns ynpasjieHMs uHAuKkatopamum — CBeTO-
Mpwn nor. 0 B ncneiTy-
eMOl uenn Ha CeEMUCEerMeHTHOM MHAMKATOpe BbicBe4ymBaeTcs 3Hak «0», npu nor. 1 —
3HaK «1» 1, KpOMeEe TOro, 3axuraeTcs CBeTOANOA,.

" S
O HLT AZI3076 >y
R2 27 K 5 B
Pl DAL R6 220 %
510 L_fll, pq; —s E)—
» | 10 ~y VD1 KA5226
=5 ‘ A
Bxod L i~ VD2 KA5226 3
i 8 7K Vo3 [
e [ RS 21 x| DA1.2 e
"’ o : /5 K05225 i
R4 F] LL b oo
1 5 ~+
1 K I__ | — 1" i - —
o ) p—d I/TT é
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Puc. 2

Mpn NPOMEXYTOYHbLIX 3HAYEHNAX HAMNPAXEHUN B UCNbBITYEeMON LEenn CBeYeHue MHAW-

KaTopoB OTCYTCTBYeT.

Be4YnsaeTcH

«0»,

Mpwn Hanuunum B LenNnm UMNynNbCOB Ha 3HAKOBOM MHAMKATOPE BbIC-

YyCNOBHO MMEHOBATb «HONb C TOYKOW».

OnemMeHTb NOrM4Yeckoro NpobHUKA CMOHTUPOBAHDI

HO Npu 3TOM cBeTUTCHA M HL]. Takoe COCTOAHME MHAMKATOPOB MOXHO

Ha NeyaTHOW nnaTte C OAHOCTO-

POHHUM pacnofioXeHNEM TOKOBEAYLWMUX AOPOXeK (puc. 2). PekoMeHOOBaHHbLIA Tun one-

PauUMOHHOIO ycunutena npu MHOFOHMCHEHHHX dKCnepuMeHTax okasancgd Hanbonee on-

TUManbHLIM ANS NpepnaraeMoro yctponcTsa.
MOXHO NpuMeHUTb KT315 ¢ niobbiMm OGYKBEHHBIM WHOEKCOM,

102

Tun TpaH3uctopa VI1

HEKPUTUYEH

a TakXxe Agpyrue c aHa-



NnorMyHblMn napametpamu. Auopnb VDI-VD4 — nwobble MaNOMOUWHbBE KPEMHUEBDLIE.
Peanctopbl — MNT-0,125.

MutaHne nornyeckoro npobHmka — OT uenei MCNbBITYEMOro ycTponucTBa.

PerynupoBka ycTpoWcTBa CBOAMTCS K NMPOBEPKE COOTBETCTBUSA UHAULUPYEMBIX CO-
CTOSSHMI YPOBHSM BXOLHOIO HanpsxeHus m nonbopy pe3anctopa R6 MO UHTEHCUBHOCTMK
cBevyeHus HLI.

CMOHTMPOBAHHYI0O NnaTy cnepyeTt pasaMecTUTb B KOpPNyce COOTBETCTBYylWNUX rabapu-
ToB. ABTOpamMu 6bin ncnonb3oBaH GyTnap oT 3yOHOW WETKU C NPONUNEHHBIMU ANS UHAOW-
KaTopoB OkowkaMu. Ha Topue kopnyca ycTaHOBJNieHa MeTannuyeckas wurna wyna, Co-
eanHeHne npobHMKa C LEensMU NUTAHWS UCNbBITYEMOro yCTPOWCTBA BbIMONHAETCH NpPoO-
BOAHUKAMU C 3aXMMaMu Tuna «KPOKOAUN».

XKypHan «Paauno», 1996,N212,c. 4

A. KNUCENEB

NMPOBHNK C OBYMA NHONKATOPAMU

NMpobHUK — NpocTenWwmnint «M3aMepuTenbHbin» Nnpubop, nosBonsiownit 6uICTPO NpoBeE-
pUTb NPAaBUNbHOCTb COEAMHEHNN B CMOHTUPOBAHHON KOHCTPYKLMUWN UNWN BbISBUTb HEUCH -
paBHyl0O AeTanb NPU PEeMOHTE TOro UNM MHOTO ycTponcTea. B nybnukyemolh ctatbe pac-
ckasbiBaeTcsi 06 yctponictBe NnpobHUKA CO CBETOBOW M 3BYKOBOW MHAMKALMSAMU LENOCT-
HOCTM MPOBEPSAEMbIX Lenen.

NMpn pemMoHTEe 9nekTpo- M papamoannapaTtypbl paboTtaTb C 0OH6bIHHBIM @aBOMETPOM He
coBCeM yaobHO NOCKONbKY HYXHO TO U AeN0 NepeBOANTb B3rNan C NpoBepsieMblx Lenen
Ha CTpenky mHamkaTopa aBomeTpa.

YacTnMyHO 3Ty npobGnemy yaanocb pelWwWnTb ¢ NMOMOLWbIO NpocTeiwero npobHuka co-
CTaBNEHHOro M3 NOCNefOBaTeNbHO COEAMHEHHbIX ABYX rajlbBaHW4YEeCKUX INIEMEHTOB W
csetoauopna cepun ANN307. Mpwu kacaHuu wynoB NpobHMKA TOKOMPOBOASLWEro yyactka
ycTpo#cTBa CBeTOAMOL BCNbixuBaeT. Heypo6cTBO Takoro npubopa B TOM, 4TO NPM NpoO-
33aHMBAHWM LEeNnn C NONYNPOBOAHUMKOM NMPUXOAUTCH MEHSTb MECTAaMWU WYnNbl. '
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B p,aHHOM NpobGHWKE K NTPOBEPSEMOI LENUM NOABOAUTCSH HE NOCTOSAHHOE, @ NEPEMEH -
Hoe HanpsiXeHne. Pe3ynbTaT Xe NpPoBepKU PUKCUPYETCH CBETOBLIM M 3BYKOBbIM CUFHa-
namu.

Cxema npobHuka npuBepgeHa Ha puc. 1. Ha anemeHTax DD1.1 n DD1.2 cobpaH reHe-
paTtop NPAMOYrofbHbIX UMMNYNbCOB, CAEAYOUNX C HacToToM okono 1 klMy. Umnynbcol re-
HepaTopa nocTynalT Ha cornacywwuin kackapn (anemeHT DD1.3), a nocne Hero —
Ha UHBepTOp (9nemMeHT DD1.4). BboixoOHbIE CUTHANbl C COrnacylowero kackaga u nHBep-
TOopa noppalTCca HAa MOCTOBOW YCUNWUTENb BbINONMHEHHbLIW Ha TpaH3ucTopax VTT71-VT4.

Pa6oTaeT ycunutensb Tak. Korgpa Hanpumep, Ha BbiBoae 10 MUKPOCXEMbl CUTHaN Bbl-
COKOro YypPOBHSI, OH nocTynaeT 4yepe3 pe3uctopbl R4, R5 Ha 6a3bl TpaH3ucTopoB VT2
n VI3. Touka A ycunmtens okaxeTcsd COeANHEHHOW C MUMHYCOM NUTAOLWEro HaNpsXeHus,
a Touka B — ¢ nnwcom. Korga xe curHan BbICOKOro ypOBHSI OKaxeTcs Ha BbiBoge 1171
MUKPOCXEMbBbI, OTKpPOTCA TpaH3ucTtopbl VI1T n VT4, B pe3ynbtate ¢ MUHYCOM nNuta-
IOWEero HanNnpsa>XXeHnsa oKaxeTcsd COeAMHEHHON To4yka 5, a ¢ NnwCcoOM — To4yka A.

Takum o6pa3om B Todkax A n B dopmupyeTcs nepeMeHHOE HanpsaXeHWe, KOTopoe
yepes wynbl X1 u\X2nonaetcsd B KOHTPOAMPYEMYIO LLENb.

Ecnn wynbl 3aMKHYTb MeXnAy co60i MM NOAKNIOYUTb K 3aMKHYTOW Uenu nposeps-
eMoro yctponcTBa, BCNbiXHYT 06a cBeToanopma u B tenedoHe BFT paspactcsd rpoMKuii
3BYK. Mpun Hannuuu B uenu NonaynpoBOAHMKOBOro npubopa, ckaxem Auopa, BCMbIXHET
VWb OAWH CBETOAMOA, TPOMKOCTb 3Byka B TenedoHe ynager.

OTUM NPOOHMKOM MOXHO NpoBepsATb ycunutenn 34 Ha NpoxoXAeHne curHana yepeas
ero kackagbl. B Takom BapuaHTe wWynbl NpobHMKa cnepyeT NOAKAOYNTb K KPAWHUM Bbl-
BoAaM nepeMeHHoro peanctopaconpoTtmeneHnem 10...1000 kOmM, a c ABUXKA pe3nUCTO-
pa MU OQHOroO M3 WYNOB CHMMAaTb CUFHaAnN Ha .BXOA4 NMPOBEpPsieMOro kKackaga ycunmtens.
MepemMeweHnem ABUXKA pe3ncTopa yCTaHABAMBAIOT HYXHbI YPOBEHb CUTHana.

B npobHuke ncnonb3oBaHbl peanctopbl MJIT-0,125, koHaeHcaTtopbl K73-17. Mukpo-
cxema MoxeT 6bITb KpOMe yka3zaHHOW Ha cxeme K176J1A7, 564J1A7, K561J1E5, K176J1E5,

564J1E5, TpaH3ucTopbl — ntobble N3 cepum KT315, ceetoanonbl — nobble N3 cepumn
AN307. TenedoH BF1T — kancionb AOML-4 6e3 nnacTmMaccoBOro kopnyca" MUCTOYHUK
nUTaHna — akkymynatopHas 6atapesa 74-0,1.

BonbwuHcTBO AeTanein NnpobHMKA CMOHTUPOBAHO Ha nnaTte (pMc. 2) M3 OAHOCTOPOH-
Hero GOoNbrMpoBaHHOro cTeknoTekcTonMTa. lnaTta yctaHoBneHa BHYTpuM Hebonbworo
Kopnyca (puc. 3), K KOTOPOMY CBEPXY NMPUKPEnNeHbl Pe3NHOBbIMU KOJIEYKaMU UCTOYHUK
nuTaHna n TenedoHHbI Kanctonb. UWyn X7 BbinoONHEH B BUAE Urabl, X2 — 3aXUM «KPOKO-
OUn», COeANHEHHbIN C NNAaTOW MHOTOXMUbHBIM MOHTaXHbIM MPOBOAOM.

Ecnun petanu npoGHMKA MCNpaBHbl U MOHTaX BbINOJIHEH 63 OWNBOK, NPOBGHUK HAYUN-
HaeT paboTaTb cpady nocne BKAlOYeHUa nuTaHnsa. Ecnm noHapobumMTca M3MEHUTb 4YacToTy
reHepuMpyemMblXx WUMMNYNbCOB
npuagetca nopob6paTb KOH-
neHcatop CI.

Mpwn xenaHum nNpoBGHUK
MOXHO 3Ha4YuUTeNbHO ynpoc-
TUTb (puc. 4) oTKkasaBWMUCH
OT MOCTOBOrO ycunutens.
MpaBpa, Npm 9TOM HECKOJb-
KO CHMU3UTCHA HAaQEXHOCTb pa-
60Tbl NMPOGHUKA NMPU YMEHb-
WEeHUN nuTakwwero Hanps-
XxeHnsa. Kpome TO0ro, rpom-
KOCTb 3ByKa W SAPKOCTb CBE-

TOOVWOAOB B 3TOM BapuaHTe
HECKONIbKO HUXeE. Puc. 3
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JlononHNTEeNbHbIN KOHOeHcaATop M Bblika4daTenb (C1 n SAT) ncnonb3ywTca Npu Npo-
Bepke NpoBHMKOM KOHAeHcaTopoB. Korga KOHTakTbl BbIKAlOYaTeNs 3aMKHYTbl 4yacToTa
reHepupyemMblx MMNYAbCOB yMeHblwaeTca npumepHo go 0,5 lNy. Ecnum Tenepb wynbl
npobHWKa NOAKNIYUTbL K BbiBOAAM WMCMNPABHOr0 KOHAeHcaTopa, cBeToaumoab OyayTt
BCMNbIXMBATb U Cpa3y racHyTb (B 3aBUCUMOCTM OT EMKOCTM NpoOBeEpPSAEeMOn getann), MHAN-
uMpys npouecc 3apsaaku n pas3psanku KoHaeHcaTopa.

XKypHan «Paguno», 1996, N°12,c. 36

N. NOASIHCKUNA

NOTMYECKUN TTN-MPOBHMK
C PACWWMNPEHHBIMX BO3MOXHOCTAMMU

MpennaraeTca onMcaHWe KOHCTPYKLUM HECNOXHOro npobHuka, onpenensowero ye-
Tbipe CTaTU4YeCKUX COCTOAHMS UMGpPOBOro yctpomcrtea. Hanmyne BCTPOEHHOro reHepa-
Topa pacwupseT ero pyHKLMOHANIbHbIE BO3MOXHOCTHN.

Jlornyeckuin NpobHUK — HeoTbememMas 4acTb nabopaTtopuum cneunmannucrta no umd-
poOBON TexHUKe. Bo MHOrux cnyyasx nonb3oBatbCcs UM yaobHee, 4eM BONIbTMETPOM MK
naxe ocumnnorpadom. NpobHUK He faeT N3OLITOYHON MHDoOpMaLUKM, Manble pa3Mepbl 1
yoo6HOe pacrnoNioXeHMe UHAMKATOPOB YMEHbL AT BEPOATHOCTb NpoMaxa npu noakmio-
yeHun wyna npubopa Kk pa3nyYHbBIM TO4YKamM nNpoeBepsAemMoro yctporicrtea. lNpobHuk cno-
cobeH 3adukcMpoBaTb OAUHOYHBLIA UMMNYNbC, 4TO C MOMOLLbIO APYrON YHUBEPCANbHOWN
annapaTtypbl caenatb HEBO3MOXHO.

O6bl4HO NMPOBGHUKW MO3BONAIOT ONpenendaTb ABa CTaTUYECKUX COCTOSAHUSA BbIXOOOB
nornyecknx mukpocxem — «0» (0...0.4 B) uvnun «1» (2,4...5 B) n Hannine nmMnNynbCcoOB.
HekoTopble NMPOGHWKM CNOCOOHbLI BbIAENATE MPOMEXYTOYHbLIW YPOBEHb HanpsaxeHus
0,4...2,4 B n NOCTOSSHHO WHAWLUPYIOT €ro Kak HeonpeAefNeHHbIl AW NCNONb3YIOT ANS
ralweHns MHAUKaLMM OCHOBHbBIX IOTMHECKUX YPOBHEMN.

Mpepnaraembln NpoOHUK, CxemMa KOTOPOro NMpuMBEAEeHa Ha PUCYHKe, BbiAenseT 4ye-
Tblpe CTAaTUYEeCKUX COCTOSSHUA mccnepyemor uenun: obpbiB, HU3KUA ypoBeHb (nor. 0),
CBOOOAHbLIA (HENMPUCOEANUHEHHbIN) BXOL M BbICOKWN ypoBeHb (nor. 1). C nomMoLblo Tako-
ro ycTpomctBa MOXHO Takxe GUKCMPOBATb OAUHOYHbIE MMNYNbCbl U UMNYJAbCHbIE MO-
cnepoBaTeNbHOCTU, OLEHMBATb CKBAaXHOCTb M KPYTM3HY PPOHTOB MMMYNbCOB, a TakXe
6naropaps HanMuynio BCTPOEHHOrO reHepartopa NpoBOAWTbL NMpoBepky paboTbl Tpurre-
pOB, CYETYMKOB, MOCAEAOBATENbHbIX U NapannefnbHblX perncTpos. nsa 3Toro He noTpe-
OyloTCcsa Kakne-nnbo [ONONHUTENbHbIE NPUBOPHI.
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BboipeneHne normyeckmx ypoBHeW NPOBOAMTCH CXOAHbIMW TpaH3uctopamu VTI-VT3.
Mpun nopaye Ha BXOfA ycTpoihcTBa HanpsxeHusa nor. O oTkpbiBaetcsa TpaH3uctop VTT,
Ha BbiIxoAe anemMeHTa DD2.2 ycTaHaBnMBaeTCs HW3KWUWA ypoOBeHb U 3aropaeTcs CBeTOAM-
on HL1 («0») LOna onpepeneHns cocTosaHMS obOpbiBa LeNuW M raweHns NOrMYeCKUX UHAU-
KaTOPOB MCNONb3yeTCa 30HA BXOAHbIX HanNpsXeHWN, raoe nNosBNeHWEe CuUrHana npu npo-
BEepKe MCNpaBHbIX MUKPOCXeM HaumeHee BepositTHo: 0,6,..1,0 B. Ecnm wyn npobHuka
HMWKY[AQ HEe NPUCOEAUHEH, YTO COOTBETCTBYEeT COCTOSHUIO «0bOpbIB Lenu», BXOLHOE Ha-
npsxeHue coctaBnseTt okono 0.7 B, Bce TpaH3MCTOpPbl 3akpbiThl, BCE MHAMUKATOPbLl CTa-
TUYEeCKUX COCTOAHMN noraweHbl. Ecnm BxogHOe HanpsxXeHWe NPEBLICUT YPOBEHb
1 B, oTkpoetcsa TpaH3uctop VI2 u BKNIOYUTCH WUHAMKATOP NMPOMEXYTOYHOrO COCTOSAHMUSA
HL4 («=»). 3To no3BONAeT HagexXxHOo dukcumpoBaTb CBOOBOAHbLIN BXx0oA TTJl- MUKPOCXEMBbI,
HanpsXeHne Ha KOTOpoMm cocTtaBnaetr okono 1,5 B. Kak Tonbko HanpsxeHue B MUC-
cnepyeMon uennm AOCTUrHeT ypoBHS 2,4 B, oTkpbiBawTcsa anoab VD3-VD5 n TpaH3uc-
Top VI3, Ha BbixoAae anemeHTa DD1.3 ycTaHaBnuBaeTCs HWU3KWUIN NOrMY4eCKUN ypoBEHD,
MEeHAeT cBOe cocTosaHue anemeHT DD1.4, racHeT cBeTcaunopn HL4 n 3aropaeTtcsa CBeTO-
onop HL5 («1»).

Hannymne 3aWwMTHOM BXOAHOW uenu, coctoawen n3 peancrtopa R1T v anopgos VDI,
VD2, no3sonseT 6e3 yuwepba ana npobHMKA KOHTPONMPOBATb COCTOSAHME BbIXOA0B MUK-
pPOCXEeM C OTKPbITbIM KONNEKTOPOM, Harpy3ka KOTOPbIX MMUTAaeTCss HanpsaxeHWem
[0 24 B, nnu cocTosiHME BbiIXOAa ONEepPaLUNOHHbIX YyCUNMUTENen, eCAnM OHN UCNONb3YIOTCH
B KayecTBe npeobpa3oBaTteneil BXOAHbIX CUTHANOB ANA LUDPOBbLIX MUKPOCXEM.

MonoxXnTenbHble CTOPOHbI AAHHOTO CXEMHOTO PELWEHNSA: HET OTBJieKalOWen nHauka-
UM npu dakTU4eckn OTKJIIOHYEHHOM Bxope nNpobHMKa, BO3MOXHOCTb 60silee NOMIHO oLe-
HUTb COCTOSSHWE UCCNenyeMOl MUKPOCXEMbl U OTCYTCTBUE HEOBXOOMMOCTU HACTPOWNKM
BXOOHbIX uenen. lNocnenHee CBA3aHO C TeM, 4TO BblAEsIeHNE YPOBHEN NepekslyYeHuns
CBSiI3aHO, B OCHOBHOM, C MaTepuanoMm KpUCTannoB, xapakTepucTukamMmum TpaH3MCTOPOB
VT1-VT3 v guopoB VD3-VD5, vnMmewwunmu manblhi pasbpoc.

K HepocTaTkaM ycTpoWCTBa MOXHO OTHECTM ypoBeHb dukcupyemoro nor. O,
HEeCKONbKO HE COOTBETCTBYWOUWMNIA TEXHNYECKUM ycnoBusm. CylecTByeT U BEPOSATHOCTb
MPUHATbL NEepPerpyxXeHHbIn BbIXOO WAWN «NPUTAHYTbIi» 4Yepe3 pe3ncTop K obuen wuHe
BXOA MWKPOCXeMbl 3a O0OpbIB Lenu, ecnu HanpsxXeHuWs Ha HUX nonanyT B WMHTepBan
0,6...1,0 B. Ho mpaxe npwu Takon owmnbke mHaomkauma obpbiBa Npuv NOAKJAOYEHUN Bxopa
npobHuka K BbIBOAY paboTaloweid MWKPOCXeMbl AOJI)XHA HAcCTOPOXWTb W 3acTa-
BUTb NMPOBEPUTb COCTOAAHME MNOJO3PUTENBHOW LEeNnu APYrMMW cpencTBaMu, Hanpumep,
BONbTMETPOM nan ocumnnorpadom.

MpobHnk cnocobeH pukcMpoBaTb Kak OAMHOYHbBIE UMMYNbCbl, Tak U HENPEepbIBHbIE
cepun MMNynbCoB. TPaaAWLNOHHO AN PUKCALNUN OAMHOYHONO MMNynbCa MCNONb3yeTcH
RS-Tpurrep, Ha oAuWH BXOA4 KOTOPOro nopaeTtcs uccnenyemMblii CUrHaAnN, a Ha Apyrom —
mMmnynbc cbpoca.

Cepun umMnynbcoB 06bIHHO PUKCUPYIOT C NOMOLW b0 oaHOBMGpaTopa, 3anyckaemMoro
no GpPoOHTY UAM cnapy cuUrHana M pacTarnBaloWero BXOAHOW uMnynbc Ans obneryeHus
BU3yaNbHOro BOCNPUATUA uMHaukaumn. B npepmnaraeMom ycTpoihicTBEe MPUMEHEHO ApY-
roe peweHne. MNMpu nNpeBbIWEHNN BXOAHbBIM HanpsxeHunem yposHa 1 B oTkpbiBaeTcs
TpaH3ucTop VT2, a curHan Ha Bbixoae anemMeHTa DD71.1 nepexoauT U3 coctosaHumsa nor. 0
B cOCcTOosiHWe nor. 1. OTO NPMBOAUT K U3BMEHEHWNIO COCTOSHUSA BbIXOAOB Tpurrepa DD3.1,
BKJIIOY4EHHOTO B CYEeTHOM pexumme. K npamMoMy U MHBEPCHOMY Bbixoaam Tpurrepa DD3.1
noaknwyeHbl ceBetoauonb VD7, VD8. OanH M3 HUX NMOCTOSHHO CBETUTCSH, WHAULUPYS
nogknyeHne nNpobHUKa K uensam nutaHua. MNpu npuxone OAWHOYHOrO MMNyfnbCca 3TOT
cBeTOAMOpM racHeT M 3aropaeTcs apyroin. Cepua mmnynbcoB Ha Bxoge npobHuka 3a-
cTaBnsieT CBeTOAMOAbl MOOYEPEAHO MUTaThb.

JlocTOuMHCTBA Takoro yCTpomcTBa — NPOCTOTAa M YHMBEPCANIbHOCTb. HeT HyXxAabl B OT-
nenbHOW KHOMKe M onepauum cbpoca RS-Tpurrepa dumkcaumm OOMHOYHOTO MMMynbca.
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Kpome Toro, otnagaet Heo6xXxoAMMOCTb B OTAENbHOM MHAUKATOPE BKAOYEHUS NMUTAHUS.
MpaBpoa nmetTcsa n HepgocTaTkn. CaMblii CyueCTBEHHbIA M3 HAX — HEBO3MOXHOCTb Bbl-
[EeNnnTb NPUXOA NOCNEeAOBATENbHOCTU KOPOTKUX UMMNYNbCOB €CAUN UX YUCNO 4eTHO. [na3
He B COCTOSIHUM 3adunkcupoBaTb OLICTPYIO CMEHY COCTOSSHUS MHAWKATOPOB, a UX CTaTU-
yeckoe COCTOSHME AO M NOCNe NpuUxoaa YeTHOro Yyncna MMNynbCOB OAMHAKOBO.

CywecTBeHHO pacwupseT PYHKUWOHANbHbIE BO3MOXHOCTW MNPOOHMKA BCTPOEHHbIN
reHepatop ummnynbcoB. OH cobpaH Ha @anemeHTax DD2.3, DD2.4. Ha tpurrepe DD3.2
BKJIDYEHHOM B CHETHOM peXume, BbINONHEH dopMuMpoBaTENb MMNYNbCOB obecneynBa-
IOWNIA Ha CBOUX BbIXOAAX MeaHAP C KPYTbIMU GpPOHTAMM 1 YacToTol okono 150 Iu.

Ouvop VD6 3awmuiaetr MUKPOCXeMbl NpobHMKA OT OWMOBOYHOW MONSAPHOCTU NPU NOA-
KJlOYeHUNn nutaHusa, a koHpeHcaTtop C71 CcHMXaeT ypOBEHb BbICOKOYACTOTHbLIX MOMEX.

KOHCTPYKTMBHO NPoOGHUK BbLINOSIHEH HA ABYCTOPOHHEN nevyaTHOW nnaTe. B kayecTsBe
pa3dbeMoB X7-X3 MOXHO MCNOoNb30BaTb OAUHOYHbIE THe34a OT pa3beMoB Tuna 2PM wunn
nopo6HbIX. LWyn M3rotoBneH M3 PYyYHOW LWBEWHOW WUrAbl NOAXOASLWEro AMameTpa
C yAalleHHbIM YWKOM U NOAOFHAHHLBIM NO pa3Mepy pa3dbemMa X1 XBOCTOBUKOM. lMoAroHky
XBOCTOBMKA BbIMOJNIHAIT C NMOMOLULbIO MENKO3EPHUCTOro wnndoBaNbHOr0o KamMHa wunun
wnudoBanbHon 6ymarun. Onsg ynob6cTBa NoNb30BaHMA Ha Ury ogeBaeTcss OTPE30K NOoNun-
BUHUAXNOPUAHOW M30NSuMM OT NMpoBoAda Noaxopsuwero agmamertpa. Mcnonb3oBaHue B
KayecTBe LWyna Wriabl MNO3BOJNAET JIErko npokanbiBaTb NakOBOE MOKPbITUE MPU NpoBepke
nnat NPOMbIWNIEHHOrO Ha3HayYeHUs a Hannyme pasbema X1 — ObICTPO 3aMEHATH LWYN Ha
KAnMncy n ocsoboxnaaTb PyKM NpuU COXPaHEHUW KOHTPONS Hap BblOpaHHO TOYKO nMpoBe-
pPAEeMON CXeEMBbI.

K kopnycy npo6GHuka HWKakux cneumbmyeckux tTpeboBaHUM He NpenbaABASeTCS.
OH MoXxeT 6bITb M3TOTOBJIEH U3 NOAXOAALWEr0 No pa3dmepy dyTnapa (ons 3yO6HOR WeTkn
MM aBTOpPYyYkM). Pa3beMHbIA KOPNYC MO3BONAUT XPAHUTb B HEM LWYN-UTNYy.

CxeMHoOe peuweHue npobHuka pa3pabaTbiBasoCb C y4eTOM MCMHONb30BAHUS MUHU-
ManbHOro KonuyecTBa AeTane’ M MakCUMaNnbHOW MPOCTOThHI Me4YaTHOW naaTbl NPU CO-
XpaHeHun Bcex (PpYHKUMOHANbHbLIX BO3MOXHOCTen. Ecnu npm aTomM HeT Kakux-nnbo
OrpaHuyYeHunit, ANsS NOBbIWEHUS ycTon4YmBocTM paboTbl yCcTpolWCTBa pekoMeHAyeTcsH
06beaNHUTb CBOOOAHbIE BXOAbl MukpocxemMmbl DD3 n yepes3 peauctop 1...2 kOmM coepnun-
HUTb UX C NINHUEN NUTaAHUSA.

B HekOoTOpbIX CAy4asix NMpM MCNONb30OBAHUM BMECTO KOPOTKOrO LWyna KAMNCb C Npo-
BOOOM AnunHon 6onee 10...15 cm MoXxeT HabnwAaTbCA CKJIOHHOCTb K BO3OYXAEHUIO 3ne-
MeHTa DD2.1. YcTpaHSlOT ee yCTaHOBKOW pe3uctopa conpoTmBaeHnemMm okono 5 kOm
MeXAY BXOOAaMW 3NeMeHTa U NMHnen nutaHusa. To Xe noNie3Ho choenaTtb U ANS BXOLOB
anemeHToB DD1.1 u DD1.2. .

Ecnu npu noBTopeHun npobHuka OyAyT umcnonb3oBaHbl Mukpocxembl TTJI cepuit
C ManblM noTpeb6neHnemM MOWHOCTMU, AN HOPManbHOW paboTbl BCTPOEHHOrO reHepaTo-
pa MoxeT notpeboBaTbCsa yBeNMYEHNE CONPOTUBNEHNS pe3nctopos RS, RI.

Tenepb KOPOTKO O NnpuemMax paboTbl ¢ NPOOHUKOM. JonycTUM, LOKONIeBKa U pYyHKLUN
npoBepseMon nornyeckoit TTJ1 MUKPOCXeMbl He M3BECTHbI. B aToM cnyyae nocTtynaiwT
cnepywowmnm obpa3om. lMogaB Ha MUKpPOCXeMY NMUTaHue (ANS NOrMYECKUX MUKPOCXEM
npaktuyeckn Bcerga +5 B nopatloT Ha BbIBOL C MakCUManbHbIM HOMEPOM, a C 06WKUM
NPOBOAOM COEAVHSAIOT BbIBOJ C BABOE MEHbLWWUM HOMEPOM), C NoOMOLWbio NpobHUKa cpa-
3y oToenute ceob6oaHbIe BXOAbl OT BbIXOAOB. Ecnun Bbixoabl 6yayT B cocTossHuu nor. 0 —
3T0, ckopee Bcero mmkpocxema ¢ 6aszoBoin dyHkumein «MN-HE», ecnm nor. 1 — TO
«NNN-HE».

Ans nNnpocTblX MUKPOCXEM He TPYAHO YCTAHOBUTb MPUHALNEXHOCTb BXOAOB W BbIXO-
[OB KaxXAoMy 3nemMeHTy. loakniyme Bxon NPoOHWKA K ONpefeNeHHOMY BbIXOAY WUC-
cnefpyemMoi MUKpPOCXeMbl, nopgaBaliTe CUrHan OT BCTPOEHHOro reHepaTtopa Ha BXOAbl,
dnKkCcupys NpPOXoXAEeHWe cepum UMNYyAbCOB NO OALHOBPEMEHHOMY CBEYEHWID CBETO-
anopos VD7, VD8. Ecnn npu 3TOM OAMHAKOBO AAPKO cBeTATCcHA cBeTtoamonbl «0» n «1»,
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TO Yy NpoBepAeMO MUKPOCXEMbl KnacCu4yeCKU BbIXOAHOM Kackapd, a Korga CBeTUTCH
TOoNbkO «0» — OTKPbLITbIN KonnektTop. MNpu 6onee CNOXHOW NOrM4eckom GYHKLUN MUKPO-
CXeMbl MOXHO BOCCTAQHOBWUTb e€e Tabnnuy MCTUHHOCTU, HO ANA 3TOro npupeTcsa 3aTpa-
TUTb 6oNblWe Tpyaa HAa KOMMYTaLMi0O BXOAOB. .

NMonHas npoBepka paboTtocnocobHOCTU D-TpUrrepoB, Hanpumep pPacnpoOCTPaHEeH-
HbiIx TM2, npoBoaouTtca Tak. CurHan ¢ BbiIxoga BCTPOEHHOro reHepaTtopa noaalT Ha BXOL
C Tpurrepa. 3amblkaa Ha obuwyto wWuHy Bxoa D, npocneante 3a USBMEHEHUSMU CUTHANOB
Ha NpsMOM M 0o6paTHOM Bbixogax. Ha npsamMoM BbixoAe OH AONXEH coBnagaTb C CUrHa-
nom Ha Bxope D, Ha o6paTHOM — OblTb €My MHBEPCHbLIM. Cneaylownii war — nposepka
paboTbl YyCTAHOBOYHbIX BXOAOB Tpurrepa. lNoaknio4ymte yCTaHOBOYHbIE BXOAbl K pa3HbIM
BblXO4aM BCTPOEHHOro reHepartopa. l[pn HOpManbHOM PYHKLMOHUPOBAHUM MUKPOCXE-
Mbl Ha o6oux BbiIxogax Tpurrepa 6yneTt HabnwaaTbCca NPOXOXAEHME NocnenoBaTeNbHOC-
TM uMnynbcoB. [pu OTKNIOYEHUN O[JHOr0 M3 YCTAHOBOYHbIX BXOAOB BbIXOAbl Tpurrepa
OOJNIXKHBI MPUHATbL CTaTU4eckoe COCTOSAHWE, COOTBETCTBYlOULLEe OCTaBWEMYCSH MNOAKIIO-
YEeHHbIM K reHepaTopy BXOA4Yy YCTaHOBKMW.

AHanornyHelMm ob6pa3om npoBepseTcsa paboTa napannefibHbiXx PerMcTpoB U pernucT-
poB caBura. CurHan c reHepartopa nogaetcsa Ha Bxog C, a 3aTeM MeHSAeTCHd COCTOsAHME
BXOO0B AAHHbIX MUKPOCXEMbl C OAHOBPEMEHHON perucrtpauneih M3MeHeHUss COCTOSAHUSA
ee BbIXOoAoB. OAnsa npoBepkn paboTocnocoBHOCTM CYETYMKOB CUTHAN C BbIXO4A FreHepa-
Topa nopjalT Ha CYEeTHbIA BXOA, KOHTPONUPYS €ro npoxXoXAeHue Ha Bbixogax.
B HekoTOpbIX cAydasax, ecnn nepeknyvyeHne ceetoamnonos VD7, VD8 ctaHoOBMTCA 3aMeT-
HO Ha rnas, ygaeTcss NMPOBEPUTb NPaBUbHOCTb paboTbl KackafoOB MHOropas3psagHbIX
CYETHYUKOB.

Mpn npoBepke paboTbl reHepaTopoB, COOpPaHHbIX Ha LUPPOBLIX MUKpPOCXeEMaAXxX,
C NOMOWbIO NpeafaraemMoro nNPobHMKA MOXHO OLEHWUTb KPYTU3HY PPOHTOB U CKBaX-
HOCTb curHana. CKBaXHOCTb CUrHana ONpeaensitoT, CpaBHMBAsA SPKOCTb CBEYEHUS UHAW-
kaTopoB «0» M «1», KPYTM3HY — MO UHTEHCUBHOCTW CBEYEHUSA UHAMKATOpA %=».

YeM ApKOCTb MeHble, TeEM KpyTu3Ha 6onbwe. Y40CTOBEPUTHCHA B 3TOM MOXHO aHa-
AN3Npys CurHanbl B pasHbix TOYKax BCTPOEHHOro reHepartopa. Ha Bxone anemeHTa
DD2.3 HanpsaxeHne nMmeeT GOPMY TPEYrofibHbIX UMNYNbCOB C KPYTbIM GPOHTOM M MOYTU
NMHEeWHbIM cnagom. Mpu noaknyYeHUn Bxona NpobHUKA K 3TOW TOYKEe MHAMKATOPLI «O»,
«1» N «=» OyAyT CBETUTbCSA MNPaKTUYEeCKN C OAMHAKOBOW MHTEHCUBHOCTbIO. Ha Bbixoae
anemMeHTa DD2.4 wnmnynbCbl MMEIOT 3aMeTHOE BpeM$s HapacTaHUa U SAPKOCTb CBEYEeHUs
mHankaTopa «=» 3aecb MeHbwe. lNpu nopcoeanHeHnmn Bxopa nNpobHMka K NwbBOMy un3
BbIXOA0B Tpurrepa DD3.2 nHpukaTop «=» racHet coBceM, a uHaukatopb «0» n «1» cee-
TATCHA C OAMHAKOBOW MHTEHCUBHOCTLIO.

XKypHan «Paguno», 1997, N° 1,c.32

B.KOTNAPOB

NPUBOP A4 NMPOBEPKN KOHAEHCATOPOB

B npouecce gnuTtenbHOW 3Kcnayatauum oTkasbl B paboTe paanmoanekTPOHHOW anna-
paTypbl HEPEAKO CBA3aHbl C NOTEPEN EMKOCTU OKCUAHbIX KOHAEHCATOPOB. Kak n3BeCTHO
nob6omMy npakTuky, npouenypa LeMOHTaxa KOHAeHcaTopoB BecbMa Tpypoemka. Bbonee
TOro, Npu 4EMOHTaXe 4aCToO BO3HMKAET ONAaCHOCTb Neperpesa n otcnoeHnsa Gonbru ne-
4yaTHOW nnaThbl.

BHuMaHuio pagunoniobutenein npeanaraetcsd NpocTo BapuaHT npubopa, KOTOpbIA
No3BONAE€T NPOBEPATb KOHAEHCATOPbLI, HE BbiNanBasa UX M3 MOHTaXHOW nnatel. OH NpocT
B M3rOTOBNEHUN, TpebyeT MUHUMANbHOE YNCNO HepedUUNTHBIX AeTanen n He HyxpaeT-
CA B HacTpolke.
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Cxema npubopa nokasaHa Ha pucyHke. Ha unHBepTopax mumkpocxembl DD1 cobpaH
WNPOKOAMANA3O0HHbIA FreHepaTop MNPSAMOYrOJibHbIX MMMNYAbCOB, H4acToTa KOTOPbLIX OM-
pepenseTca eMKOCTbIO NpoBepsemMOro koHgeHcatopa. CywecTBeHHOW ero ocobeH-
HOCTbIO ABNAETCHA TO, 4YTO AaxXe NpPpW WYHTUPOBAHWM NMPOBEPAEMbIX KOHAEHCATOpPOB
B MOHTaXHbIx nnarax conpotusieHmamu 100 Om n Gonee ycToN4MBOCTb paboThl reHe-
patopa He HapywaeTCcs, a Manas BeNN4YNHaA NEPEMEHHOr0 HanNPSXeHUs B TOYKaX KOHT-
ponsa He OTKpbIBAeT p-n nepexopbl NONynpoBOAHWKOBBLIX npubopos. KoHpgeHcaTop C1
noBsbllWaeT yCTONYMBOCTL paboThl reHepartopa.

Ha cyeTunke DD2 cobpaH AennuTeNb 4aCcTOTbl, K OTAENbHbBIM BbiBOAAM KOTOPOro nof-
KNloYeHbl cBeToamoabl. PaboTocnocoBHOCTb NPOBEPSEMOro KOHAEHCATOpa U OPUEHTMU-
POBOYHO €ro eMKOCTb ONPeAeNnsaiTCcs N0 4YacTOoTe MUFraHUa COOTBETCTBYIOWEro CBeTo-
Avopa. Tak, npu vacTtote mMuravus 1 Iy ceetopuona HLT uamepsaemMblii KOHAEHCATOP
MMeeT eMKOCTb okono 100 mk®, aHanormyHaa yactoTa MUraHWs BTOPOro ceetToauona’
(HL2) cooTBeTCTBYeT eMKOCTM koHAaeHcaTopa nopsaka 10 mkd, Ta xe yacTtoTa AN
TpeTbero — nopsgka 1 Mkd.

Mpwn apyron 4yactoTe MUraHuma CBETOAMOAOB MO MPOMNOPUUOHANBHOMY YBENNYEHUIO
(YMEHbLWEHNIO) HaCTOTbl MOXHO NPUBAN3UTENBHO ONPenennTb BENNYUHY N3MepAeMOoinn
eMKOCTHU.

Mpu xenaHunm gnana3oH M3MepseMblXx eMKOCTEel MOXHO pacwupuTb, NOAKIIOYUB
ewe OANH AennTeNb 4aCTOThbl NMOC/AEA0BATENbHO C MEPBbIM C COOTBETCTBYIOLWMNMN OTBO-
[aMu K CBETOANOAHBIM nHAMKaTopam.

XKypHan «Paano», 1998,N°2,c.41

B. KNPUYEHKO

YCOBEPLUEHCTBOBAHHbIN TOTMYECKUW TTN-NPOBHUK

MHoroneTHuin onblT paboTbl C UMPPOBLIMKM yCTPONCTBAMWM MNO3BONUA aBTOpPY
yCcoBepLWEHCTBOBATb NPOOHMK, ONMMCaHHbLIN B XypHane «Paguo» e 1990 r. B pesynbraTte
ero MmoamdukaumMm, B YaCTHOCTU, NOJy4yeHA BO3MOXHOCTb CYMTATb U WMHANLMPOBATDL
po 20 uMNynbCcOB, UCNONb30BaTbh NPOBGHUK ANA CAYXOBOrO0 KOHTPOAS 4acTOThl U paclWwun-
peHns anana3oHa paboymx 4aCcToOT NPOCTOro yactoTomepa.



970T nNnpobHMK ByneT noneseH NpW HanaxXuBaHUW Pa3JNYHbIX 3NEKTPOHHbLIX YCT-
poncTB Ha Mukpocxemax TTJI.

B [1] 6bln onucaH NpobOHWK, ONpenensiouwnii COCTosHME NOrMYeCckux Lenem M noa-
CYMTBIBAO WMWK YMCNO MMNYNbCOB. B Hem nmpeaycmoTpeHa TakXe BO3MOXHOCTb CNyxoO-
BOr0O KOHTPONS 4acToThbl konebaHwui, nocTynalwWwmx Ha ero Bxon B ananasoHe OT 3BYKO-
BblXx 4acToT Ao 10 Mly. MNpu popaboTke 3TOro ycTponcTBa B HEro ObINN BHECEHbI HEKO-.
TOpble U3BMEHEHUS, yNnpoCcTuewmne paboTy c NPOOHUKOM.

Bo nepBbiX, MBMEHEHbI MMEBLUIMECSH MOPOrOBble 3HAYEHNSA NOTNYECKUX ypoBHen TTJ1:
0,4B — nor. Omn 2,4 B — nor. 1. 3Tn BeNNYMHbI HANPSAXEHNSA COOTBETCTBYIOT CTaHAaApT-
HbIM BbIXOAHBIM NOrMYeCKkUM YPOBHAM TTJ1 n NO3BONAIOT CyAnUTb 0 paboTe MUKPOCXEMbI
KaK MCTOYHUKA curHana. YacTto 60nee BaxXHO 3HATb, Kak HEKOTOPbLI YPOBEHb B normye-
CKOW uenu BOCNPMHMUMAET BXO NOCAeAylUen MUKPOCXEMBI.

Mcxopa n3 aT0oro, noporoBble 3HAYEHUS HanpsaxXeHusa BblGpaHbl COOTBETCTBEHHO
BxoAaHbiM: 0,8 B n 2 B [3]. HanpsaxeHune nepeknio4yeHns no Bxoay mnMmeet GUKCUPOBAH-
HOoe 3HayeHue, paBHoe 1,5 B, nuwb y HOBbIX cepunn Mmumkpocxem TTJl, Hanpumep,
K(P)1533 n KP1531, a y ctapbix — K155, K555 n KP531 — OoHO mameHseTCcs B HEKOTO-
pbIX npeaenax.
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Takum o6pa3om, eCnnm MMETb B BUAY TONbKO NEPCNEKTUBHbBIE CEPUN MUKPOCXEM, TO
MHAMKALUUS HeonpeneneHHOro COCTOSSHUSA MNpakTUY4eCcKM HEe HyXHa — MOXHO cyuTaThb,
yto nor. O — 9710 HanpaxeHne Huxe 1,5 B, a nor. 1 — cooTBeTCcTBEHHO Bbiwe 1,5 B. Ho
Tak Kak cTapble cepunm MuUKkpocxem 6yayT paboTaTb elwe MHOro fieT B 3TOM nNpobGHuUkKe
6bina ocTaBneHa MHAMKALMUS HEONPELENEHHOrO COCTOSHMUSA.

Bo-BTOpPbIX, B UCXOAHOM YyCTPONCTBE HeynOOGHO AN BOCNPUATUS pa3MelleHa MH-
AVKauMs 4ymcna NOCTYNUBLWIMX Ha BXOA NOMMYECKUX WUMNYNbCOB (B ABOWYHOM KOAE).
MHoOrne nn MorytT 6bLICTPO NEPEBECTM HUCNO MMMNYNbCOB BbIPaXEHHOE ABOUYHBLIM KOAOM
B AecAaTMYHOe? HeynobeH n BbiGOp KoadduLMeHTa AeNeHNa YacTOTbl BXOAHbIX UMMNYJb-
COB ANA NPOCAYyWMBAHWSA Ha ronoBHOW TenedoH. C y4eTOM 3TUX 3aMeyvyaHUih cxemy
npo6HMKa NMPULWNOCbL HECKONIbKO M3MEHUTb. Tenepb OH COAEPXUT MNATb MUKPOCXEM W
OOWH CEMUCETrMEeHTHbIN MHANKATOP (CM. PUCYHOK).

MpobHUK Tpems ceeToamomgamMunu otobpaxaeT NOrM4yeckne COCTOSHUS BXOAa: HOJb,
HeonpepefneHHoOe COCTOSTHWE MHAMKAToOpa W eauHuuy. Bpemsa mHAMKAUUN KOPOTKUX
MMMNYNbCOB yANUHSAETCS, 4ToObl OGbina o6ecneyeHa BO3MOXHOCTb yCMNeTb OLEHUTb UX BU-
3yanbHo. Ecnnm pacTtArMBaHue MMNynbCOB OTKAIOYUTb, TO MO CPaBHUTENIbHOW SAPKOCTHU
CBETOAMOAOB MOXHO CYAWTb O CKBAXHOCTW W MPAMOYFrONbHOCTWU BXOAHOrO CUrHana.
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Ona onpeneneHns yncna NOCTYNUBLLUMX HA BXO4 MMNYNbCOB NPOBGHUK CHabXeH cyeT-
YUKOM U UMDPOBBLIM MHAUKATOPOM, oToOpaxawwmm undpsel — ot 0 go 9. BknoyeHne
[DEeCATUYHOW TOYKM UCMONBb30OBAHO B LENAX MHAMKALUW €AUHULB NMepeHoca B CTapluin
pa3psan. Takum obpa3om obecneuynBaeTcs pukcauma nocnegosatenbHocTn Ao 20 UMm-
nynbcoB. NMpun HEOB6XOAMMOCTU CYETYUK MOXHO cOHpoCcUTb, 4TOoObL yaobHee 6GbiIo BECTUN
OanbHENWUN oTcyerT.

Mpo6GHMK NO3BONAET TakXe CYAUTb O 4YacTOTe CUrHana Ha cnyx, NyTeM CpaBHeHUs
4acTOTbl MO MPUHLMUMNY «BbllUE—HUXE», @ NOCSle HEKOTOPOW TPEHUPOBKM — nNpudnmnan-
TeNbHO OMpefensaTb 4acTOTy NOCTynalLWero Ha BXOA4 curHana. na aT1oro B HeMm ycTa-
HOBMEH Nbe30KkepaMuUyeckun manydatenb 3Byka HAT, NOAKNIOYEHHbIN K BbIXO4Yy AeNnunTe-
na Ha 2 — BbiBOA 12 DD3 (mans yvactotr 100 Iu...30 kly). KOHTpPOAb MMMYAbCHbIX MNO-
cnepoBaTtenbHocTel Yyactoton go 10 MIy npom3BOAAT Yyepes3 AONOJNHUTENIbHbIN Aenun-
Tenb, CHUXasa ee A0 3BYKOBOMN.

Tenepb noppobHee o cxeme npobHuka. Ha ero Bxoge ycTaHOBJIEHO ABa MOBTOPWU-
Tensa (otpensHo ang nor. 0 u 1) Ha TpaHsucTopax VI1 u VT2, PesucTtop A7 3awmnwaert ux
OT TOKOBOI Meperpysku npu nopavye Ha BXO[ HanNpsi>XXeHus, Bbixoasuwero 3a npenenbl
0...5 B. Pe3uctopbl R2 n R3 co3paloT HArpy3ky ANsS NOBTOpUTenen n cMmeweHune gnsa
BXOAOB MUKPOCXEeMbl. dnemMeHTbl DD1.1 n DD2.2 bopMUPYOT NOPOrn NOrUMYECKUX YPOB-
Heli Aons nocnepywowmnx 610K0B, NO3TOMY NPUMEHEHbBI MUKPOCXeMbl cepumn K1533 —
Y HUX GMKCMPOBAH BXOAHOW nopor. 3nemeHT DD1.2 dopmMupyeT curHan HeonpepeneH-
HOro COCTOAHMSA BXOoAa.

C BbIXOOO0B 3TUX TPEX 3N1E€MEHTOB CHOPMUPOBAHHBbIE CUTHANbl (aKTUBHbIA YPOBEHb —
HM3KWI) nocTynalT Ha BXOAb Tpex OAHOBMOpPaTOpOB Ha B8neMeHTax DD2.1, DD2.3
n DD2.4, xoTopble ynpaBnslT cCBeTOoAMOLAMWU WHAWKALWUU NOTMYECKUX COCTOSHUM.
BTopble BXxoAbl O0QHOBUOPATOPOB MOAKJIIOYEHb Yepe3 pe3ucTopbl R14-R16 Kk mukpone-
pekniovyatento SB1, koTopblin ynpaBaseT BceMu OGYHKUUAMWU AaHHOro npobHwuka.
B nokasaHHOM Ha cxeme MONOXEeHUU MepekniovaTens oAHOBUOPATOPbLI PACTArMBAOT NO-
cTynaluwmne Ha HUX UMMOYNbCbl AN HaAEeXHOro nx obHapyxeHus. B opyrom nonoxeHuu
SB1 yoNVNHEHUS UMNYNbCOB HE NPOUCXOAUT, NMOCKONbKY CUTHan o6paTHON CBA3M HA BEP-
XHUX NO CXeMe BXopax OAHOBMOPATOPOB He AOXOAUT A0 nopora nepekjyeHus. B pe-
3yNbTaTe CKBAXHOCTb MEPUOLMYECKON NOoCNenoBaTeNbHOCTN BXOAHOINO CUTHAnNa MOXHO
OLUEHUTb «Ha rnas», cpaBHMBAA SAPKOCTb CBeYeHuss cBeTtoamopmoB HLT un HL3, a npamo-
YyrofbHOCTb — MO SIPKOCTU cBeyeHuUs HL2. Yem OH sipye, Tem 6Gonee nonorn GpPOHTH U
crnagbl UMMNYNbCOB, €CNM X€ OHU NMPakTUY4eCKn NPAMOYronbHbl — HL2 He cBeTUTCH.

HdecaTudHbln cyeTynk DD3, Bxopg C7 KOTOPOro MOAKAYEH K BbIXOOYy 9/ieMeHTa
DD1.1, nopcuynTbiBaeT MOCTYNMBLUME MONOXUTENbHbIE NMepenagbl BXOAHOrMO cCuUrHana.
(Ecnu 3ToT BXOA4 MOAKJYUTbL K Bbixoay DD2.2 — oH 6yneT NMOACHMTbIBATb oTpuuaTenb-
Hble nepenapbl). K Beixogam DD3 nopknioyveH npeobpasoBaTtenb kona DD4 ¢ nHoukaTto-
pomMm HG1, oTo6paxalumm Y4CN0o NOCTYNUBLWNX UMNYNbCOB B AecATUYHOM Buae. C6poc
cyeTyYMka NPOUCXOANT BO BpPeEMS MepekSIloYeHUs KOHTaKToOB nepekno4vaTtensa SB1, Tak
Kak TONbkO B 3TO BpeMs Ha oboux Bxogax RO cuyeTtyumka DD3 npucytctByeT nor. 1.
MockoNnbky HUXHEe NO cxeme MnojloxXeHue nepeknio4vatena SB1 ncnonb3yeTcsa Ana aHa-
nn3a rpynn BbICOKOYACTOTHbIX UMMNYNbCOB, B 3TOM MNOJIOXeHUN Ha Bxon DE npeobpas3o-
BaTens kopa nopaeTcs nor. 0 ons raweHWa uHoukatTopa M CHUXEHUS noTpebnaemoii
MOLWHOCTH.

K Bbixony 8 cueTtuymka DD3 nopknio4vyeH cyeTyuk-penutenb Ha 64 (DD5). C Bbixopma 1
DD3 v c Bbixoga 2 BTOPOro cyetynka MuUkpocxemMmbl DD5 vMnynbCbl NopgalTCcsa Ha ane-
MmeHTol U-HE DD1.4 w DD1.3, apyrue BxoAbl KOTOPbIX MOAKJOYEHbl K MepekfyaTento
SB1. B nokas3aHHOM Ha cxeMe nonoxeHuum SBT1 anemeHT DDI1.3 Bbikno4yeH, a DD1.4
BKJIlO4EH — Ha HAT npoxoauT CUrHan c 4acToTOW, B 2 pa3a MeHblel, 4eM Ha Bxopne
npo6bHuka. Mpun HaxaTum Ha KHonky SBT1 4yepel3 anemMeHT DD1.3 Ha HAT BXOOHOW curHan
npoxXoauT NOCNe MNOHUXeHUA YyacToThl B 640 pas.

114



C Bbixoga 8 mukpocxembl DD3 cpenaH TakXe BblBOJ Ha BHEWHWIMA pa3bemM Ansa nopg-
KNloYeHns kK NpobHMKY YacToToMepa, NO3TOMY NPOBGHMK BO3MOXHO MCNONb30BATbh U Kak
aKTUBHbI BXOAHOW WyN AN M3MEepPeHUs 4acToTbl LNMDPOBLIX CUTHANOB (Moka3aHusa Yac-
TOoTOMEpa B 9TOM cnydyae ymHoxaloT Ha 10). JeneHune Ha 10 Heob6xooumo 3pecb Ans
TOoro, 4tobbl NMpW nogayvye Ha BXOA MMMNYNbCOB C 4acTtoTto Ao 10 Ml Ha BHeWHWUNR
pa3beM AN YacTOoTOMepa nocTynajn CUrHan ¢ 4actoTol He Bbiwe 1 M. O9To no3BonseT
MCNONb30BaTb OTHOCUTENbHO A€LWEBLIA HaCTOTOMED.

Cyetynk DD5 ¢ Bbixoga 1 4yepe3 TpaH3ucTtop VI3 ynpaBnaeT cBeYeHUEeM LECATUYHOWN
TOYKM Ha uHAMkaTope, oTobpaxallwel egUHNLY NepeHoca B cTapwuii paspsan (ceets-
wasca Toyka ob6o3HayaeT, 4TO K NMOKasaHuWIO nHoukaTopa cneanyet npmnbasutb 10).

HeMHOro o koHCcTpykuum npobHuka. Kopnycom ero CnyxuT nnactMaccoBblii dyTnap
OT WAapWUKOBOW pydykn paamepamm 149x21x15 mm. B Topue kopnyca B KayecTBe wyna
ycTaHoBNeHa cTanbHas urna (e ynoOHO NpoKanbiBaTb 3alUTHbLIA Nak Ha BblIBOAAxX pa-
avoneTanein U nedvyaTHbIX 4OPOXKAX NaaT), a Ha NPOTUMBOMOJNIOXHOM — rHe3goBas 4YacTb
ManorabapuTHOro TPEXKOHTAkKTHOro pas3bemMa (AN TONOBHbIX CTepeoTenedoHOB).
K wTbipeBon 4acTm pas3bemMa (AnamMeTp wTbipbka 3,5 MM) npunasHbl NpoBoaa, 4yepes
KOTOpble MOABOAMTCS NUTaHWE, Kak Npasuiao, OT NPOBEpPsSemMoro ycrpoctpa n nepepa-
eTCsl BbIXOAHOW curHan. KoHubl NpoBOAOB CHabXeHbl 3axXumamu «kpokoaun». MNMutaHue
npo6HMKa BO3BMOXHO M OT aBTOHOMHOrO 6710Kka NUTaHWs, HO B 3TOM Cly4ae cneayeT co-
eANHATb BMecTe obwunii nposoa npobHuka u nposepﬂeM'on MWUKPOCXEMBI.

Ha 60koBOIN CTOpPOHE KOopnyca Bbipe3aHbl OTBEPCTUA A9 pa3MeLUEeHHbIX Ha nnaTte
CBETOAMOAOB, OTOGpaxalowmx NOrn4eckne ypoBHU, U CEMUCErMEHTHOro nHankartopa
cyeTymka umnynbcos. Kpome Toro, B yaoGHOM Ana HaxaTus ykasaTenbHblM nanm 60nb-
WKUM nanbuemM MecTe pa3MelleHa rofloBka KHOMKM MUKpONepekyaTens.

Bce petanu npobHuka BMOHTUPOBAHbl Ha OQHOCTOPOHHEN ne4vyaTHOW nnaTte; 6ONb-
was 4acTb COEAWHEHWI chenaHa nevyaTHbIMM MPOBOAHUWKAMW, OCTalbHble — TOHKUM
npoBOAOM B M3onsaunmn. He ykasaHHble Ha CXeMe BbIBOAbl MUKPOCXEM HU C YEM HE CO-
eAVNHSAIOT.

KoHpeHcaTopbl C7-C3 pa3amMeuieHbl Hag MMKpPOCXeMaMW, Tak Xe pa3MelleH Nbe3o-
3neMeHT curHannsdartopa HA1, HanpoTMB KOTOPOro B KOPMNyce CAeNnaHO HEeCKONbKO Men-
KX OTBEPCTUN ANS NPOXOXAEHUS 3ByKa.

Mukpocxembl DD71-DD3 B npoOGHUKE MOXHO 3aMEHWUTb @aHaNnOrMYHbLIMW U3 Ccepui
K(KM)555, K155, KP1531 n paxe KP531, HO 9TO npuBeneT K yBenmyeHuto notpebns-
€MOro ToKa W CHUXeHuio ctabunbHocTn paboTbl (ropas3no nydywe O6biN0 6bl NPUMEHUTH
n DD3 n3 cepun KP1533). Mukpocxemy K561ME10 MOXHO 3aMeHUTb Ha Takylo Xe K13
cepun 564, a BmecTto DD4 MOXHO ucnonb3oBaTb, Hanpumep, K(P)5141NO1 BmecTe
c 3aMeHon HGT1 Ha nHpukaTop ¢ 0OLWMM KaTOAOM M COOTBETCTBYIOWNUM paboynm TOKOM
(B @aTOM cnydae pe3uctopbl R6-R12 He HyXHblI). Mpun ncnonb3oBaHuUu Apyrux gewndpa-
TOPOB U MHOMKATOPOB MX MOXHO coOrjacoBaTtb, kak onucaHo B [2]. MHankaTop cnepyet
BbIOMpPaTb NCXOAA M3 NOAXOASAWMX rabapnToB, pa3sMepa 3HAKOMeCTa M SPKOCTU CBeye-
HUSA (ny4ywe KpacHOro useta).

CeeTtopaunopnbl HL1-HL3 — niobble MmanomMouwHble noaxopduwero pasmepa. Wx cnepyet
6paTb OQMHAKOBOro LBeTa, MHAyYe CNIOXHO ONpenensaTb MO APKOCTU CKBAXHOCTb UM-
nynbCOB.

B ycTpoicTBe npuMMeHUMbl No6ble BbICOKOYACTOTHbIE MAaNOMOLUWHbLIE KPEMHUEBLIE
TPaH3MCTOPbl COOTBETCTBYIOUWEN CTPYKTYypbl C koadpduumeHTom nepepaym toka 6asbl
He meHee 100. PesucTtopbl — MJT-0,125 (R1 — 0,25 BT), koHaeHcaTopbl C5-C7 —
K50-16, K50-35 nnu aHanormyHbole. KHONOYHbIN nepeknioyatens SB1 — nwob6oii manora-
6apuUTHbLIN C OAHUM NepekfniloYalwWmMM KOHTAakKToM 6e3 dukcaunm. Onsg coxpaHeHUs ma-
nbix rabapnToB NpobHMKa pa3MellaeMblii B HEM Nbe303NeMeHT HAT n3baT M3 kopnyca
3Bykousnydyatena 3M-3, HO nyywe mMcnonb3oBaTb Kakohk-nMbo mManorabGapWuTHbIA, Npu-
MeHSAeMblli, HanpuMep, B 3JIEKTPOHHbIX HAPYYHbIX Yacax.



Ans 3awWnTbl OT HENPABUNBHOIO NOAKJIOYEHUS NMUTAHUSA NpoLLe BCEro B pa3pbiB Nito-
COBOrO nNuTalwWwero NpoBoAa yCTaHOBUTb repmaHueBbliii anon tuna 4310 (¢ MMHumManb-
HbIM NMPAMbBIM NageHneM HanpsxeHusa) Tak Xe, Kak caenaHo B [1], HO B @aToM cnyyae
nuTalLwee HanpsxeHne NOHU3NTCA npumepHo Ha 0,2 B. Jlyswwum gnsg npobHuka Bapwu-
AHTOM CTaHeT BKJYEHME MEeXAy WWHaAMKU NuTaHua npobHuka cTabunuTpoHa Ha Ha-
npsxeHne npumepHo 5,5...6 B, a BMecTo repmMaH1MeBoro guona — npenoxpaHuTtens Ha
250 MA, KOTOPbIA BbIAEPXUT HOPMa/lbHbIN NUTAOLWNA TOK NPOBHUKA, HO NPU NpPeBbIWe-
HUM HanpsaXeHUs NUTaHUS UNN U3MEHEHWW ero MONSIPHOCTU OyAeT COXXEeH MNOBbIWEH-
HbIM TOKOM. HepocTaTkoM Takoin 3alWuTbl ABASETCS HEOOXOAMMOCTb 3aMEHATb NPEefoOX-
paHuTenb (BNpo4yem, ecnum 650K NMUTAHUS NMPOBEPSAEMON KOHCTPYKLUWUW BbIAEPXUT MOBbI-
WEeHHbIN TOK). BO3MOXHbBI U Apyrue yctTponcTea 3alWnThl.

MakcumManbHbll noTpebnsaemMbli TOk NpobHuka — okono 200 MA, NnpuyeM MUKPOCXeE-
Mbl noTpebnsaT nuwb okono 40 MA, a ocTanbHoe — uUenu MHaukatTopoB. CHU3UTL NO-
TpebnaemMylo MHANKATOPAMMN MOLWHOCTbL (M APKOCTb) MOXHO, YBENNYUB BABOE CONPOTUB-
neHne pes3uncTtopoB R6-R13 wn R20-R22.

B 3aknioyeHue cnepyet ckasaTb O MOAFOHKe nNoporos cpabaTbiBaHWa wyna. Mpu xe-
NaHWU UX MOXHO WU3MEHATb, BKOYAs MalOMOLUHble TepMaHMeBble AMOAbl B pa3pbiBbl
Touyek A-E, BBepeHue onopnoeB B To4ykax A u B nosbiwaeT NOpPOr MexAay HeonpepeneH-
HbIM COCTOSSHUEM K nor. 1 (HO Ha pa3Hylo BENNYUHY), a B TOYKke [ — HEMHOro NOHMXAlOT.
Avopbl xe B Touykax b, ] n E NMOHUXAOT NMOpPOr MexnAy HeonpeneneHHbIM COCTOSSHUEM
n nor. 0. Ecnn Heo6X0AMMO [OOUTLCH NOrMYECKUX MOPOrOB, @aHANOTUYHbIX TEM, YTO yKa-
3aHbl B [1] — B pa3pbiBbl B To4kax B n [ cnepyet BKAKYNUTb MO OAHOMY MAalOMOLULHOMY
KpemMHuneBomMy anony. BoaMoXHOCTb K(I)HTDOJ'IH YypOBHSA, npeBbiwakwero 2,5 B, koTtopblit
COOTBETCTBYET NMoporoBomMy ans mMukpocxem KMOTI, n manblii BXOAHOIW TOK npobGHuKa
NO3BONSAIOT UCNONb30BaTbh €ro AN KOHTPONA YCTPOWCTB Ha MuUkpocxemax cepuin K561,
K176 c HanpsixeHuem nuTtaHua 5 B.
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E. CABULKUMN

N3MEPUTEJIbHBIE MPNBOPbI-NMPOBEHUNKN

YT106bl NMPOBEPWUTbL YCUUTENb 3BYKOBOW YacTOTbl WMAM PafUONPUEMHUK U OTbICKaTb
HencnpaBHbIA Kackaf, COBCeM He 06a3aTeslbHO MNONb30BaTbCH TOYHBIMU U3MEPUTENb-
HbiMM npubopamu. Bo MHOrmx cnyyasx MOXHO 06OWTUCbL MPOCTbLIMWU yCTpOMCTBaAMMU,
Ha3blBaeMblMU NpobHMKamMu. OHM NO3BONAIT OGbICTPO YOEANTLCSH B NMPOXOXAEHUN CUT-
Hana 4yepes3 BCe Kackafbl YCTPOMCTBA, a Takkxe NMpuUOGAN3NTENbHO OLEHUTb CONPOTUBAE-
Hue pagvopeTanen.

O npocTblx NpobHMKAX U paccka3biBaeTcs B NpefsiaraeMoi crtaTtbe.

NPOBHUK NPOXOXAEHUA CUTHAJIA

OH BBINONMHEH BCEro Ha AByX TpaH3ucTopax (puc. 1) pa3HOW CTpPykTypbl. BbixogHoe
HanpsxeHne reHepartopa, co6pPaHHOro N0 CXeMe HECUMMETPUYHOTO MynbTuBubpaTopa,
cCoOnepXUT, MOMMUMO OCHOBHOW 4acTOTbl, 6ONbWOE YNCNO FapMOHUYECKUX COCTaBnSA-
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BLIXOJHOrO CUrHana reHepartopa npo FIT KT __@tiLIdE %5\]557

ctupaetcs Ao 8 MIuy (npu OCHOEHOW pa-
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6o4yeit yactote okono 1 «kly). NMpubop ! \-ﬁ' \ ; LZ;ﬁS@J
o6nagaet HU3KUM BbIXOAHBIM COMPOTMUB- *““"“‘—""““"‘"li' ““’"‘i|"‘—— ~>X7
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Il gy

neHueMm, 4TO NO3BONAET NPOBEPATb UM £l Is 23 + 41
bM3KOOMHLIE uenu. MnTaeTcsa lOHepa- Ei]/,]x 0547 75 :'T-“ISB
TOpP-NPOGHUK OT OQHOTO 3NEMEHTa Ha- Ny

npaxeHnem 1,5 B.

Kpome yka3aHHbIX Ha CxeMe NnoAoW- Puc. 1
OYT ApYyrve BbiICOKOYACTOTHbIE TPAH3UC-

TOpbl COOTBETCTBYlOWEN CTPYKTYypbl. KoHaeHcaTopbl MoryT 6biTeb KJIC, KAC, K10-7, pe-
3uctopbl MNT-0,125 nan MJIT-0,25. B kayeCcTBe KHOMOYHOrO BbiKNlOYaTeNs NMPUMEHEH
MukKkponepeknwoyaTens MMN3-1.

Oetann reHepaTopa-npobHMUKa CMOHTMPOBAHbL Ha nnate (puc. 2) U3 OAHOCTOPOH-
Hero GONbrMpoOBaHHOIO CTeKNOTeKCTONMTaA, KOTOPYI 3aTeM yKpennsiT B kopnyce
(puc. 3). Wynom X7 cnyXxunTt oTpe30K TONCTOFO0O MEAHOro npoBoAa 5, KOTOpPbIA BNamBaloT
B nnaty 17 n OONONHWTENbHO 3akpennsdlT HAa Heln BuTKamMu npoBonokum 4. Wyn X2 —
3aXUM «KPOKOAWN», COEOWHEHHbIW C NNatoh MHOTOXWNbHBIM MOHTAXHbM MPOBOAOM

B MONWUBUHUAXNOPUAHOWN N30NALNN.

16

Xt

THEY

X2
ya
AN

Puc. 2

-AeTanun kopnyca M TonkaTeNb KHOMKW 6 M3rOTOBNIEHbI U3 OPraHM4YeckKOro cTekna.
HuxHaa cteHka 12, nee 60koBble 8 U BepxXHSAA 3 CKNeeHbl AuxnopaTaHoM. BHyTpb kopny-
ca cHayana BCTaBASKT Naaty C YKPENJNEHHbIM MeXAYy KOHTAaKTHbIMW CTONKamMwu 7 ane-
MeHTOM 316, a 3aTeM BABUratT 3arnywkn 2 n 9 tak, 4tobbl Nnarta Bowaa B MUX nasbl.
TonkaTenb 6 nepepn ycTaHOBKOW nnaTbl GUKCUPYIOT CBEPXY B CTeHKe 3, a nocrne kpenne-
HUa 3arnywek (BuMHTamu 710) otnyckatoT. CHapyXun Ha wyn X7 HapgeBaloT OTPe30K Nonn-
BUHUNXTOPUAHOWN TPpyOKkn 1.

OdeTtanun kopnyca npmbopa wnndyrT MENKO3EePHNCTOW Haxaga4dyHon 6ymaronm u okpa-
WNBAIOT HUTPOAMANbIO.

Mpn npoBepke pagnoycTpoincTBa Wyn X2 reHepaTtopa nogknoyaloT K waccu nnnm ob-
uemMy npoBOAY KOHCTPyKUMUM, a wynom X7 kKacawTCa BXOOHbIX MW BbIXOAHbIX Lenen
npoBepseMbix KackagoB. MHOMKATOPOM MCNPaBHOCTU CHAYXWUT AMHaAMM4yeckass rojoBka
'yCTpOWCTBa, NMPOBEPKY BeAYT B HanNpaBNeHUU OT BbIXOOAHbIX KackagoB K BXOAHbIM. Ecnu
npu kacaHmum wynom X1 BbIXOOHbIX LEeNnen kackana 3BYyK B ronoBke Oblfl, @ BXOOHbIX Le-
nem —- ncyes, 3HA4YNT, Kackag HencnpaBeH.
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MpoBepsss BXOAHble BbICOKOYACTOTHbIE Lenn paguvonpumemHuka, He obasaTenbHO
nogknoyatbh wyn X2 — curHan 6ypaeT nocTynatb Ha NpoBepseMble Kackagbl 3a cyeT
€MKOCTHOW CBSAI3M MexXay wynom um obwmm npoBOoAoM ycTpoiictBa. lNMpu npoBepke pa-
60TOCNOCOBHOCTN NMpPpUEMHMKA C MarHUTHOW AHTEHHOW AOCTAaTOYHO NPUBGAU3UTbL K Hel

wyn X7,
FTEHEPATOP-NMPOBHUK CUTHANOB MY U HY

OTum npnbopomM MOXHO TOYHee HacTpamBaTb kKackagbl MPOMEXYTOYHOW 4acTOThbl
(NM4Y) papnonpmeMHMKOB, a TakxXe NPOBepATb HU3ko4yacToTHble (HY) kackapgbl ycunu-
TeNbHbIX YCTPOWCTB, NojgaBas Ha HUX CUFHAN CUMHycouAanbHON GOpPMbI.

Mpo6Huk (puc. 4) cocTouUT U3 ABYX OTAENbHbIX reHepaTopoB — MY, cobpaHHOro Ha
TpaH3uctope VT2, n HY, B koTopomMm paboTaeT TpaH3uctop VI1. CoBMecTHO ¢ o6MOT-
Ko / TpaHcdopmaTopa T1 n KoHpeHcaTopamu C1, C2 TpaHaucTtop VI1 obpasyeT reHe-
patop, cobpaHHbIi N0 cXxeMe C eMKOCTHOW 06paTHOM CBA3bIO.

G1158
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ST LD 2
_L X _L '| 'Buml _L
1 Ghmh T C7 X1

B 10 mex
3 x5 8 &/ ‘—>

ﬁ 2 K
K1 X
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- g
Q-q
. b
o vre R6 1w
R5* 16 x
L ]
y/ - 2 —e
k. 7]
{6
Tt Z’J— 0,01 MK
omn-017
Vi1 vIz co Hap T
KT3I5K 0,047 mx 5027 ’};3
SAt 7
Puc. 4

Koneb6aHus reHepatopa HY 6ynyt u Ha obmoTke // TpaHcdopmaTopa, BKIOYEHHON
B Lenb NMTaHWa TpaH3ucTtopa VT2, MoaTtomy konebaHus redHepartopa MY 6ynyt moaynm-
poBaHbl. BbixogHOW curHan reHepatopa HY u raybuHy mMoaynsumm perynupyioT nepe-
MEHHbLIM pe3ncTopoM R2, a BbIXOAHON curHan reHepartopa MY yctaHasnusawT nepe-
MEHHbLIM pe3ncTtopomMm R6. TOT UAM MHOW CUTrHAN NOJAT Ha BbIXOAHbIE Wynbl npubopa
(X2 n X3) ¢ nomouwbio nepeknoyatena SA1. YactoTta reHepaTtopa HY cocTtaBnseTt npu-
MmepHo 1 kly, a reHepaTtopa MY — 465%2 «lyu.

TpaH3ucTopbl MOryT 6biTb cepuin KT301, KT306, KT312, KT315 co cTatu4eckmm Ko-
apodnumeHToM nepepadym tToka He MeHee 50. MNMocTosfAHHbIe pe3ucTopbl — MJIT-0,125
mnn MNT-0,25, nepeMeHHbi R2 — CMN3-3, CMN3-4 unn opyroii, COBMELLEHHbIN C Bbl-
Kniovyatenem nutaHua SA2, R6 — CMNO-0,5 conpoTtuBnennem 1 kOm unum 680 Om.
KonpeHcatop C5 - KT-2, KTM, KOM; C7 - K50-6, K53-1, octanbHble — KJIC, KM,
K10-7. TpaHcdopmaTop — BbIXOAHOW OT ManorabapuTHbIX TPAH3UCTOPHbLIX paguno-
npueMHMKOB, Hanpumep, «Anmas», «HelBa» (B KayecTBe O0OMOTKM / Mcnonb3yeTcs
NoONOBUHA BbICOKOOMHOW MepBUYHON 06MOTKK). NMbesokepaMuyeckui ¢|/|;1pr Z1 MoxeT
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6bITb @PMN1MN-011-®dMN1N-017. Mepeknioyatenb popa pabotel — MT-1. UcTo4YHUK nuTa-
HUs — anemMeHT 332, 343 unu guckoBblii akkymynatop 4-0,1.

OeTtanu npobHuka pas3mewaioT B kopnyce (puc. 5), M3roTOBNEHHOM W3 AUCTOBOrO
M30NALMOHHOro MaTepuana. Wynom X3 aBnseTcs oTpe30oK TONCTOW MeLHOW NPOBONOKMU
C 32a0CTPEHHBIM KOHLOM, a WwWynom X2 ~ 3aXWUM «KPOKOAWN», K KOTOPOMY noAnasH MHO-
FrOXMWNbHBIA MOHTaXHbIA NpoBOA ANMHONW okono 500 MM Cc BMAKOW Ha koHue. Bunky
BCTaBNAIOT B rHe340 X1, ycTaHOBNEHHOE Ha 3ajHei cTeHke kopnyca npubopa.

X7
QH@M N @. €<
Bixn®
|
) Rs

X3

A
RZ  SA1

Puc. 5

HanaxwnBaHne npobGHMKa CBOAMTCH K YCTAaHOBKE yka3aHHbIX Ha cxeme TOKOB nopbo-
pom pe3ncTtopoB R3 (ana Toka notpebneHns nepBoro kackaga) u R5 (Ana KONNeKTOpPHO-
ro Toka TpaH3ucTopa V72). MNpu aToM ABUXOK pe3uctopa R2 ponxeH OblTb B BEPXHEM
no cxeme nonoxeHuun, a R6 — B HUXHeM. EmMkocTb kKoHAaeHcaTopa C5 MoxeT 6biTb
10...36 nd — oHa 3aBUCUT OT ycTolhumBocTN paboTbl reHepaTopa MY npu noaknoyYeHUU
€ro K HU3KOOMHbIM LLENsiM NMPOBEPSEMOro yCTPpONCTBA.

PekomeHpauum no pa6boTte ¢ npeabAywmnUM NPpoBHUKOM cCnpaBennvBbl U ANA 9TONK
KOHCTPYKLMUN.

OMMETP CO CBETOAMOAHBIM UHAUKATOPOM

OH no3BondeT KOHTpO/ZIMpoBaTb conpoTuBiaeHne pa3sINyYHbIX u.enePl, npoBepAaTb
pe3ncTopbl, KaTywkn MHOAYKTUBHOCTU, OOMOTKM TpaHcPopmMaTopoB W Apyrue ,u,eTa'nM,
o6r|a.u.alou.|.v|e conpoTmBlyieHneMm. ,D,I/IaI‘IaBOH namepsaemMblx COI'IpOTVIBJ'IeHI/II7I — OT eauHuny,
oM no 25 MOwm.

VIT-VI3 KT315%

X1
pd NN
< ST
X3 1,
+
X2 [Ar1 300 « o1 A T R N e
| 4024 P M0 100 g
. sa1| s8z| sas| 38 L
\h VI3 B
2
! 2 1] Rut L) RS°[, Re-
EIBU‘{'?MK ]23 R3* 160w &7 x 2,2K
3
Puc. 6

OcHoBY oMMeTpa (puc. 6) cocTaBnsgeT yCUnNuUTeNnb NOCTOSHHOro Toka (YMNT), Bbeinon-
HEHHbIW Ha TpaH3ucTopax VT1-VT3. Bnaropaps npMMeEHEHWIO B MepBOM Kackage ycunm-
Tens CoOCTaBHOro tTpaH3ucrtopa VT1VT2 BxooHOEe CONPOTUBIEHME OMMETPa MNONYy4YUnochb
Bbicokoe. KoHpaeHcaTop C71 wWyHTUMpPyeT SMUTTEPHBIN Nepexon TpaH3ucTopa VI1 no ne-
PEMEHHOMY TOKY W WCKNOYaAET NIOXHYIO MHAUKALWIO OT HaBoaok. Pesuctopwl R1T wn R2
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orpaHMyuBaloT TOK 6a3bl COCTABHOINO M BbLIXOAHOIFO TPAH3UCTOPOB, MPefOXPaHAsd UX OT
HacblueHna. A peancTop R71, kKpoMe TOro, 3auwmwaeT BXOLHON TPAH3MUCTOP OT NOBpPEX-
LEeHUs NpuW CNy4yallHOM NOAKNIYEHUM LWYNOB K LEensaM, HaxoAsWMMCa NOL Hanpsxe-
HUeMm.

BboixonoHon TpaH3uctop YMNT CoOBMECTHO CO CBETOAMOAOM npeacrtaBnseTr ceoeobpas-
Hbll 3NEeKTPOHHBIA KN4, «cpabaTbiBalOWWn» NPU ONPefeneHHOM HanpsaxXeHun Mexnay
6a30ih M amMuTTepoM TpaH3uctopa. OHO, B CBOK O4Yepenb, CHMMAETCH C AenNuTens,
o06pa30oBaHHOro CONPOTMBAEHWEM YyyacTka KONNEeKTOP—3aMuUTTep TpaH3ucTopa VI2
pesaunctopamu R2, R3 v opHMM U3 pe3ncTtopoB R4-R6, nopknwyaeMblM napannenbHO
pesucTtopy R3 B 3aBMCUMOCTM OT Amana3oHa M3MepeHunn.

Moka wynbl X7 n X2 npobHunka HUKYAA HE NOAKNIOYEHb, BCE TPAH3UCTOPbL 3aKPbIThl U
notpebneHns Toka OT MCTOYHMKA NpakTUyeckum HeT. HO CTOMT NOAKNIWYUTbL Wynbl,
Hanpumep, K BbiBOAaM pe3ucTtopa, M B uenu 6asb COCTAaBHOro TpaH3ucTtopa noTteyeT
Tok. ConpoTuBNeHMEe yyacTka KONNEKTOP—aMWUTTep TpaH3uctopa VI2 yMeHbWMUTCH W
B ero uenu takxe note4yeT TOK, KOTOPbLIA cCO3[aCT HAa AMUTTEPHOM nepexone TPAaH3UCTO-
pa VI3 napeHne HanpsixeHnus. OHo OGynetT Tem 6Oonblwe, 4YeM MEHbLE CONPOTUBAEHMUE
npoBepsiemMoro pesaucrtopa “ 4em 6OonNblwe COMPOTMBIAEHWE HWXHEro nnevya penvtens
(pesuctopa R3 n ogHoOro M3 pe3anctopoB R4-R6). B noka3aHHOM Ha CXeMe MONOXEHUMN
KHOMOYHbLIX BblKAOYaTENEN SB1-SB3 a3T0ro HanpsixeHus 6yneT LOCTATOYHO AN OTKPbI-
BaHMa TpaH3ucTopa VI3 u 3axuraHums cBeToamMopa Npu CONPOTMBAEHUW pe3nctopa
(vnn nposepsemoli uenn) meHee 25 MOmM. Ecnm xe HaxaTb KHOMKY BbikniovyaTtens SBT,
CBETOAMOA 3aXXeTCa TONbKO Nnpu conpotuBneHun go 1 MOM. Mpun HaxaTmm ocTanbHbIX
KHOMOK cBeToAauopn OGyneT pearnpoBaThb NUWb Ha COMPOTMBAEHWE, He NpeBbllalwWee
0603HAaYE€HHOr0 y KHONKW nNpepena.

Bce TpaH3MCTOpPbl MOXHO NMpMMeHUTb cepuin KT306, KT312, KT315; ceBetoanon —
ANN102A, AN102IT, AN307A; peauctopsl — MNT-0,125, MNIT-0,25; koHgeHcaTop — KJ1C,
K10-7; kHOMOYHble Bbikniwoyatenn — KM1-1, KMA1-1 wunu camopenbHble, M3FOTOBNEH-
Hble Ha 6a3e mukponepeknioyatena MN3-1 (puc. 3).

OeTann npo6Huka pasmelleHs B kopnyce (puc. 7) pasmepamu 95x50x22 mm, unsro-
TOBNIEHHOM M3 LLBETHOrO OpraHMyeckoro ctekna. Ha BepxHel cTeHke kKopnyca ykpenne-
Hbl KHOMNOYHbIE BbLIKNIOY3TENN (MAN PACNONOXEeHb KHOMKW CaMOLenbHbIX BbikaloyaTtenen)
n ceeToanon. Yepesa nepefHOlO CTEHKY BbicTynaeT
wyn X2, Ha 3apHeNn CTeHKe YyCTAaHOBNEHO THe3ao0
X3, B KOTOpOe BCTaBAAT BUAKY, COELMHEHHYIO
MHOFOXW/IbHBIM MOHTaXHbIM NPOBOAOM AOCTATOY-
HOW ANAWHB CO wynom XT7.

HanaxnBaHue npob6Huka CBOAUTCH K YCTAHOB-
Ke BblOpaHHbIX NpenenoB m3amepeHus. CHayvana
noAaKknioYyalT Wynbl Npob6HMKa K LeNno4Yke mMocnepo-
BaTeNbHO COEAWHEHHbIX pe3ncTopoB obWwWMM CcO-
npotuBneHmem 25 MOM u nopbopom pe3ucrtopa
R3 pno6bunBawTCHd MUHMUMaANbHOW SAPKOCTU CBEYEHMUSA
cseToAamMopa. 3aTtem Wynb noAakaloyYyalT K pe3unc-
Topy conpotuBneHmem 1 MOM n Tex xe pe3ynbTa-
ToB fobuBaloTcs nonbopom pe3uctopa R4 npwu
HaxaTonW kHonke Bblknwo4yatena SBI. AHanoruyHo
nocTtynamoT Ha OCTaBWWXCH nNpefenax MaMepeHus.
Cnepyet 3aMeTUTb, 4YTO CBETOAMOA BCMNbiXxuBaeT
npu NOAKNIOYEHUMN WYNOB K Pe3ncTopy Tem pesuye,
yeM 6onbwe koadbbdMUMEHT nepepaynm Toka TpaH-

3uctopa VT3.
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m> . S . B0O03MOXHO, 9TUM NPOBGHNKOM 3amHTEpe-

R8 180 « CylOTCS 3/IeKTPUKK, KOTOPbIM MNPUXOANTCSH

X1 X3
npoBepAaTb COMNPOTMUBIIEHME M30NAUUN pa3-
Vit JINYHBIX Leneh 1 OTbICKMBATb HEUCNPaBHO-
MH-6 CTU B UENnax MOCTOSHHOFO U MEPEeMEHHOro
R7* ToKka HanpsxeHuem pgo 250 B, Torpa ummeeTt
X2 L70 x CMbICN HeckoNbko popaboTtaTtb NPOOHUK,
< BBEAS B HEro MHAMKATOP HanpsXeHusa Ha

R 166 x HeoOHOBOW namne (puc. 8). OHa BChbIXMBaeT
TONbLKO B TOM Cllydae, eCAu wynbl CAy4aiiHo
r1 0KaXyTCs MOAKMIYEHHBIMU K AeTanam unu

Puc. 8

Pe3anctopom R7 ycTaHaBAMBAIOT HYXHYIO APKOCTb CBeYeHUs namMmnbl. HuxHnn npenen

Lensm, Haxo4AWMWMCH MO HaNpPAXEeHUEM.

onpenensaemMoro HanpsXeHns 3aBUCUT OT UCNONb3yeMON NamMnel.
B 3aknioyeHune cnepyet 3aMeTUTb, 4TO MakCUMalibHbIW TOK, noTpebnsgemMbli NPOo6GHU-
KOM B pexnmMe namepeHus (korpa roput ceetoamnon), He npesbiwaet 10 MA.

KypHan «Panauno», 1984,N°1.C.50

0. 3ANbUMAH

NCMbITATE/Tb MUKPOCXEM TTJ1

Kak nokasbiBaeT npakTuka, UNPOBbIE MUKPOCXEMbl, OCOBEHHO Te M3 HUX, KoTopble
yXe Obinn B ynoTpebneHuun, xenatenbHO NPOBEPUTb A0 MOHTaxa Ha nnate. 3Ha4YuTenNb-
HO o6nerynt 3Ty paboTy ucnbiTaTenb, NPUHLUMNMANbHAs CxXxemMa KOTOPOro msobpaxeHa
Ha puc. 1. OH no3BoNsAeT 6bICTPO UCNbITaTb ULNdpPoBble MukpocxemMbl TTJ1 cepuin K133 n
K155 B kopnycax ¢ 14 BeiBOgamun, nmewuwmne o 11 nHdopmaunoHHbIX BXOAOB U He 60-
nee 4 nHdGoOopMaLMOHHBIX BbIXOAOB. lpoBepka BefeTcd NyTeM CpaBHEHWUS BbIXOOHbIX
CUrHaNoOB UCNbITbIBAEMOI N 06pa3LLOBON (3aBEAOMO MCMPABHOW) MUKPOCXEM MNpu BO3-
LENCTBUN HA X MHOOPMALMOHHbIE BXOAbl KOHTPONbHOW NMOCNEAO0BaTENbHOCTU UMNYNb-
coB. HencnpaBHOCTb MMKPOCXeMbl MHAMLUPYET cBeToauon HLIT.

McnbiTatenb coctouT U3 popmMmpoBaTenss KOHTPONbHOINO Koga M yCTpoWCcTBa CpaBHEe-
HUA N nHankaunn. dopmMupoBaTenb COAEPXUT TakTOBbI FreHepaTop Ha Mukpocxeme DD1
M AennTtenb 4acToTbl Cc KoadoduumeHToMm peneHua 1024 Ha mukpocxemax DD2-DDA4.
CurHanbl C BbiIxO4a reHepatopa UM pas3psnoB AenuTens 4epel3 napbl rHe3pn «2»-«12»
HabopHoro nona XS7 nocTynaklT Ha BxoAbl nMpoBepseMoil U 06pa3LOBOi MUKPOCXEM
(B uennm BXOOLOB NEPBOWN W3 HUX BKJIOYEHbl pe3uncTopbl R1-R11, npepoxpaHsawwmne uc-
noiTatenb OT NOBPEXAEHUS NPU NPOBEPKE HENCNPABHbIX MUKPOCXEM).

C OOHOMMEHHbIX BbIXOAOB 06eMX MUKPOCXEM CUrHanbl 4Yepel3 napbl TrHe3M
«14»-«17» NPpUXOAAT HaA BXOAbl YCTPOMCTBA CPaBHEHNS N MHAUKALWUWN, BbINMOAHEHHOrO Ha
Mukpocxemax DD5-DD10. Ecnun 3Tu cCuUrHanbl COBMapaloT Ha BbiXxoAe Mukpocxembl DD3
npucyTcTByeT ypoBeHb noruvdyecko 1 wn ceetopunon HL1 He roput. Ecnum xe xotsa O6bl
KpaTkoBpeMeHHO (100 HC) curHanbl Ha kakon-nnbo nape BXOAOB yCTPOWMCTBa He coBMna-
OYT, Ha BbIXOAE MUKPOCXEeMbl MOABUTCHA OTpuuaTenbHbIl MMNOYNbC, 3anyckalowun
XAYWUA MynbTuBubGpaTtop Ha anemeHTax DD10.1, DD10.2, n cBetopuop HL1 BcnbixHeT
Ha Bpemsa 100...150 mc. MNpwn YacTeix HECOBNAaAeHUsIX CUrHAaNOB CBEeTOAMOA CBEeTUTCH
noctosHHo. KoHpeHcaTop C3 racuTt KOpOTKME WUMMYNbCbl[ BO3HMKAUWWMWE Ha BbIXxoAe
Mukpocxembl DD9 npu He3HauyuTtenbHoMm (MeHee 100 Hc) HecoBnageHWUU BXOAHbIX
CUrHanoB, BO3MOXHOM Aaxe B Ciiyyae, ecnim Mmmkpocxema ncnpasHa. [OCKONbKY 4acTo-
Ta cnepoBaHUs MMNYNbCOB TAKTOBOro reHepartopa paBsHa 1 MIu, nonHbln nepebop Bcex
COCTOSSHUN penutensa (npu koadpobuuneHte geneHna 1024) npoucxonut okono 1000 pas
B CeKyHAy.
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Puc. 1

CxeMa y3na ong nopacoenvHEHMa K UCNbiTaTenio NpoBepsieMoin m o6pa3L,0BOn MUK-
pocxem npuBepeHa Ha puc. 2. CoeanHeHHble ¢ MHOOPMALNOHHBIMUK BbIBOAAMU OBYX-
wTblpeBble BuUnku (XP1-XP14) Bkniwo4aloT B rHespa 3-24 HabopHoro nons XS1 (puc. 1)
B ONpenesieHHOM MOMOXEHUN: WTblpn 1 —- B HeYeTHble rHe3[a, a WThbipu 2 — B YeTHbIE.

MonoxeHne BUNOK B OCTalbHbIX NMapax rHe3pn 3HayeHUs He umeeT. [He3pa 25 u 26
cnyxaT AN nopayn HanpsxXeHus ypoBHs 1 Ha ooWH M3 BXOOOB npoBepsemMoi m obpas-
LOBOW MUKPOCXEM, HaNpuUMepP, NP NPOBEPKE PEBEPCUBHbLIX CYHETYUKOB.

3 ncnbiTaTene MOXHO MUCNONb30BaTb MUkKkpocxeMbl cepuun K133. Y3nbl cpaBHeHUS
(DD5-DD8) MOXHO ynpocTuTb, cobpaB Ux Ha ogHon Mukpocxeme K155J1M5. CeeTtoamogn
HL1 — nwo60oii ¢ BUAUMBIM n3nydyeHnem. Ecnu ypanutb peaunctop R15, To B kayecTBe
nHomMkKkaTopa MOXHO MUcNoNb30oBaTb namny HakanueaHma HCM-6,3-20. KoHaeHcaTopsbl
C1-C3 - KJIC, C4 — K53-1.

Hab6opHbiM nonem XS1 B mcnbiTaTesie CAYXWUT rHe3goBas 4acTb pa3dbemMa MPH-44.
M3 wTbipeBOli 4YacTu 3TOro pas3bemMa BbiNuAMBalT (nonepek) 14 Bunok (XP1-XP14)
C ABYMS WTbipsMu kaxpaas. lMNapbl rHe3n u camMu rHesga HabopHOro nofas MapkupytoT
B COOTBETCTBUWU C pUC. 1, @ BUNKMU N UX WTbIpU — ¢ puc. 2. O6pa3LL0oBYI0O U NPOBEPSEMYIO
MUKPOCXEeMbl yCTaHaBAUBAIOT B NMPOMBbIWJIEHHbIE MANW CaMOAefibHble MaHenun, paccyu-
TaHHble HAa COOTBETCTBYylOLWME KOpnyca.

McnelTaTenb nuTaloT OT N106Oro McTtoyHnuka, obecneymBaloLLErO BbIXOAHOE Hanpsxe-
Hue 5+5% B npwu Toke Harpy3kum o 0,3 A u HanpsxeHunm nynbcauum He 6onee 100 mB.

Bo3aMoOXHble BapuaHTbl MOoAKJlOYEeHUSs BUNOK K mapamM rHe3p HabopHoOro nons npwu
npoBepke Haubonee pacnpocTpaHeHHbiIx MukpocxemM cepun K133 mu K155 ykasaHbl
B Tabnuue. )

Mpu paboTe ¢ ucnbiTaTesemM cHavyana Heo6XoAMMO BCTaBUTb BUIKM B HabopHoOe none
B COOTBETCTBMM C Tabnuueli, a 3aTeM yCTaHOBUTb 06pa3u0BYl0 MUKPOCXEMY B CBOIO na-
Henb U BKJYUTbL NuTaHue. Ceetogunopn HLT ponxeH 3aropeTbcs. [Mpu ycTaHOBKe B OpY-
rylo naHefnb MCNPaBHOW MUKPOCXeMbl CBeTOAMOAL [ONIXEH noracHyTb. HenpepbiBHOE
cBeYeHWe unuM BCNbIWKW CBETOAMOLA CBUOETENbCTBYIOT O HEMCNPaABHOCTU NpoBeps-
eMO MUKPOCXEMBI.

Ans ncnblTaHMa MUKPOCXEM, He yka3aHHblXx B Tabnuue, Ux BblBOAbl NUTAaHUA HEOOXO-
OWMO noaknyatb K napam rHespg «1» n «18», a OLHOMMEHHbIE BbIXOAbl — K Mapam rHesp
«14»—«17»,
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Bxoabl KOMOGMHALMOHHBIX MUkpocxem ¢ 6yksamu JIA, JIP n 7. n. B 0603HA4YE€HUU MOX-
HO NMOACOEAMHATb K MapamM rHeapn «2»-«12» B NMPpOM3BONIbHOM Nopsake, O4Hako cneapyeT
y4ecTb, 4TO napbl rHespn «2» U «3» paccyYMTaHbl Ha NOAK/IOYEHUE «MOLWHbLIX» (C TOKOM
6,4 MA) BXOAOB, a oCTalbHble — 00ObIYHBbIX (1,6...3,2 MA). YTo KacaeTcs BXOAOB CYETHbIX,
3anoMUHAWNX U APYrUX NOJOOGHbLIX MUKPOCXEM, TO UX NOACOEAUHSIOT, HayuHas Cc ca-
MO «HWU3KOYaCTOTHOW» Mapbl rHe3n «12» B CTOPOHY YMEHbLIEHUS HOMEPOB, B Nocneno-
BaTENbHOCTU: BXOAbl YNpaBleHUs PexXumMoM, HayanbHOI ycTaHOBKU («cHpoca»), MHOOP-
MauWOHHbIEe, 3anucu Koga ¢ MHOOPMALMOHHBIX BXOAOB U, HAakKOHEL, CYETHble Mau BXOonAbl

" caBura. Ecnum Mukpocxema MMeEeT «KOHKypupylowmne» Bxoabl (Hanpumep, Bxoabl R n S
TPUITEepoB), TO UX COEANHAIOT C THe3A4aMun, OTCTOSALWMUMMN MO BO3MOXHOCTM Aanbwe apyr
OT Apyra, Tak kKak MHaye nm3-3a No4YTM OLAHOBPEMEHHOro Npuxoaa ynpasnasiouwnx UMNynb-
_COB BO3MOXHA HEOMPEAENEHHOCTb HA BbIXOAE W GPAaKOBKA WCMPABHBIX MUKPOCXEM.

Mpn npoBepke CYETYMKOB HeobBxoOouMmMo, 4TOObl KO3dDIUUMEHT geneHns oenntens
DD2-DD4 oT rHe3f, K KOTOPbIM MOAKJIOYEHbl CYETHbIe BXOAbl MpoBepsemMoin n obpas3uyo-
BOW MWKPOCXEM, A0 rHe3f, COeAMHEHHbIX C BXOAAaMMW HavyaNbHOW ycTaHOBKU, Obll HE Me -
Hee MakcuMManbHOro KoadpoduumeHTa X NnepecyeTa.

MpaBUNbHOCTb MNOAKJIOYEHUS MUKPOCXEeMbl, He yKa3aHHOW B Tabnuue, npoBepsioT
cnepywowmm obpasom. YcTaHoBUB B 06e NaHenn McnpaBHble MUKPOCXEeMbl, MOOYEepenHO
M KPaTKOBPEMEHHO KacaloTCs BCEX BXOLOB W BbIXOLOB MPOBEPAEMOro ak3emnnasapa wy-
noM, COeAMHEHHbIM 4Yyepe3 pe3ncTop conpoTmeneHnem 62 OM ¢ o6WMM NPOBOAOM.
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3axunraHve ceetToamoga nNpuM KaxXaomM TakOM KaCaHUM CBUOETENbCTBYET O TOM, Y4TO MUK-
pocxemMa NoACOe[VHEHA NMPAaBUIbHO.

McnbiTaTenemMm MOXHO NMPOBEPSATb MUKPOCXeMbl C No6GbIM YMCNOM BbIBOOOB (ecTe-
CTBEHHO, NMPenyCMOTPEB AN 3TOro COOTBETCTByOWME NAHENN U YBENNYUB HUCIO BU-
nok). Ecnum uyncno mHdopmMaunMoOHHbIX BXOAO0B UIN BbIXOAOB G0Nblle Yncna COOTBETCTBY-
WX nap rHe3n HabopHOro nNons, MUKPOCXeMy NMPOBepstloT noatanHo. Hanpumep,
pewundpatopbl K155M 03, K133NA3, nmeowmne 6 nHbGopMaumMoHHbIX BXOAOB U 16 Bbl-
XOA0B, UCNbITbIBAIOT Tak.

CoegnHune Bxoabl W1 n WO c napamum rHespn «10» n «12», a Bxoabl 1,2,4,8 ¢ «4»-«7»,
noAKMoYalT BbIXOAb MOOYepenHOo rpynnamu no yeToblpe: cHavana 0-3, 3atem — 4-7
MT. O (BCero— 4yeTblpe aTana).

e 5 13 t4r
NN NI N N N

XP1 XP2 see XP13 XP14
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Puc, 2

CyeTynkn K155MEB, K155ME7, K133NE6 u K133ME7, nmewuwmne He TONbKO 6 WUH-
dOpMaALMOHHBLIX BbIXOAOB (4TO yXe onpeaenseTr Heo6XoAMMOCTb NO3TAanNHOW NPOBEPKKU),
HO 1 Bxoabl npamMoro (+1) u obpaTHoro (-1) cyeTa, NPoBepPSAOT TakxXe B YeTbipe aTana.
Mpexpae Bcero nopjaloT CUrHaNbl Ha BXOAbl C rHe3p «12» (R), «8»-«11» (D1, D2, D4, D8),
«7» (C), «2» (+1) n «13» (-1).

Janee npoBepsaioT cHavyana Beixoabl 1, 2, 4, 8, asatem - - 9 ( 15) mu 0 (noaknio-
4YNB UX BMECTO BbixogoB 1 mn 2). lMocne 9T0ro BuakMm BXxoAoB +1 m -1 MeHSAIOT mecTamMu
N CHOBA NPOBEPSAIOT BbIXOAbl B ABa dTana.

MpakTuka nokasana, YTO MCNbITAaTENb MOXHO UCMNONb30BaTb N AN NMPOBEPKN MUKPO-
cxem cepuit K136 n K158. Mpu aTtom B kavyecTBe o6pa3uoBbIX A4O0MNYyCTMMA yCTaHOBKa
cooTBeTCTBYlOWNX Mukpocxem cepuin K133 n K155.

2KypHan «Paguno»,1984,N28,c.45

C. KAPTAWOB
JIOTMYECKNIA NPOBHMK C OAHWM CBETOAMNOO0M

HanaxnBas pas3HooOpa3Hble yCTpoﬁéTBa, cobpaHHble HAa UMDPOBbLIX MHTErpalbHbIX
MUKpOCXeMax, MPUXOAUTCH NPOBEPSATb YPOBHM JNIOTMYECKMX CUTHANIOB Ha BbIBOAAX
MUKpocxemMm, paboTy MMNYNbCHbIX TEHEPATOPOB, «MNPO3BaHWBATb» MOHTaX. lMomowb B
TakuMx Ccrny4dasx OKa3blBalOT pa3finyHble normyeckme npobHuku. [Moxanyn, camMblii nNpo-
cTon NpoBHUK MOXeT 6bITb cobpaH No cxeMe, NPUBEAEHHOW Ha puUCyHke. B Hem Bcero
OOVH CBETOAWOL, BKJIIOYEHHbI B KONJNEKTOPHYIO Lenb TpaH3nctopa VI1 ycunutenbHoro

Kackagna.
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B ncxopHom coctossHmMuM, korpaa wyn XP1 HukyAa He NOAKMAKYEeH, CBETOoAMO[ CBETUT-
Ccsl «BMoJiHakana» — TakOW pexwum 3ajaeTcs COOTBETCTBYWLWMM CMeleHneM Ha 6ase
TpaH3ucTtopa. Ecnm xe aToT wyn 6yneT noakalOYeH, CKaxem, K BbIBOAY MUKPOCXEMbl,
Ha KOTOPOM ypoOBeHb nornyeckoro O, TpaH3UCTOp 3akpoeTcs M CBETOAMOQM NOracHer.
A NMpu nopgkAl4YeHUM wyna K Lennm C YyPpOBHEM normyeckom 1 TpaH3MCTOp OTKpoeTcH
HaCTO/NbKO, 4TO APKOCTb CBeTOAMOM4A CTAHET MakCMMaNbHOW (ee orpaHnyYnBaeT pe3unc-
TO0p R3).

Mpn NnpoBepkKke MMMNYNbCHbLIX CUTHANIOB CBETOANOL HaYNHAET CBETUTbLCSH spye, ecnu y
nocnenoBatTebHOCTUM MMNYyNbCOB npeoGnap,aeT YPOBEHb norundyeckom 1 m noytn racHer,
ecnun npeobnapaeT ypoBeHb nornyeckoro 0. MpobHuk obnapgaet ogHUM HELOCTATKOM:
APKOCTb CBEeTOAMOAA MNOYTU HE UBMEHUTCH, €C/IM Ha MHOAMKATOP nNocTynaeT nocsepgosa-
Te/bHOCTb MMNYNbCOB, Y KOT0p0I7I cocToaHne normdyecknx 0 u 1 no ANNTENBbHOCTU CO-
M3MEPUMBI (B HAaCTHOCTN MeaHAp).

Bo Bcex nepeyncneHHbIXx ciaydyasx NpPoOHWK nopkfyvaloT (C nomMowbio wynoB XP2 u
XP3) K UCTOYHUKY MUTAHUSA NPOBEPSAEMOl KOHCTPYKUuMKM, a wynom XPT kacalTCs HYXHbIX
BbIBOAOB AeTaneli. Ecnu xe gona pa6oTbl npo6HMKA MCNONb3YIOT aBTOHOMHbBIN UCTOYHWUK,
Hanpumep 6GaTtapeio 3336, wyn XP3 [ONONHUTENbHO COEAUHSAIT C OOWMM NPOBOAOM

KOHCTPYKLUUMN.
R?'H
15 M
XP1 HLT
R1 4.7k xP1

XP3 XP2

Korpa npo6HUK MCNONb3YIOT AN «NMPO3BOHKM» MOHTaxa, ero nuTtakwT OT aBTOHOMHO-
ro UcToyHuka, a wynom XP1 n NpoBOAHMKOM, COEAUHEHHbIM cO wynom XP3, kacatTcs
HYXHbIX Yy4aCTKOB MpPOBEPSEMbIX Lenemn.

B npobGHMKE MOXHO MCNONb30BaTb NOOOK MaNOMOLWHbLIA KPEMHMEBBIN TPAH3NCTOP
CO cTaTuyeckum koadpuUMEeHTOM nepepaynm Toka He meHee 100. BmecTo AJ11026
noponpetT nwobon apyro ceetoamnopn cepum AN 102, AN307.

Oetann npo6GHuka NpefBapuUTENIbHO MOHTUPYIOT HA MakeTHOW nnate v noabupaiT
pe3anctop R2 Takoro conpoTuBNeHUs, 4ToOb CBETOAWOL CBeTUNCHA e€eABa 3aMeTHO
(«BnonHakana»). 3atem getanu pa3melwalT BHYTpM kopnyca ¢dénomactepa, CBeToAMOn
ycTaHaB/MBalOT B OTBepCcTUM Ha GOKOBOW cTeHke kopnyca. W3 ¢dnomacTepa BbLIBOASAT
0Ba MHOTOXWNIbHbIX MOHTaXHbIX MpoBOAHWKA cO wynamu XP2 n XP3 Ha koHuax. B kave-
ctBe wyna XP1 MOXHO mcnonb3oBaTb OTPE30K CTaJlbHOrO NMPOBOAA WUAWN LWBEWHYIO wUrny,
3aKkpenyieHHYI0 Ha KOHuUe kopnyca ¢pnomacTepa.

KypHan «Pagmno», 1986, N2 3, c. 55

MPOCTOW JTOTMYECKNIN NPOBHUK

C nomMouwbto Npo6GHMKA, CXeMa KOTOPOro npueBeaeHa Ha PUCYHKE, MOXHO onpenennTb
YPOBEHb HAMPSAXEHWS Ha BbIXOLE JOTFMYECKMX 3IEMEHTOB, KOHTPONMPOBATb MPOXOXAEHUe
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27 3 fiH! o5 anekTpuyeckon uenu. Mpu nopave Ha
24 K/ 35 w 34 BXO4 npobHuKa Nnorn4yeckom «1» TpaH-
‘a0 ﬂ?’ 3McTop VI BXOAUT B PEeXWUM Hachlle-
e
) = HUSA, a TpaH3ucTop V2 3akpbiBaeTcH.
HZNTY Ve Ct
INZ222A 10T mx B pes3ynbTate 3aropaeTcd cBeTtoaAunoOpn
) ey H1 c kpaCHbIM LBETOM cBevyeHunsa. Ecnu
A Re 16 vz ve GHuka 6
it ‘ . Xe Ha Bxop npo6Huka GyneT nopaH no-
&1 VS e ’*—‘Bf'f ruyeckunin «0»T0 TpaHsucTop V1 6yaeT
&7k INZZEZA b 3akpbiT, a V2 — oTkpbIT. Mpu aTom 3a-

ropaeTtcs cBetoauon H2 c 3eneHblM
LBeTOM cBeyeHusi. Pesauctop R2nopobpaH Tak, 4TO NpU Hann4yuym 60NbLWOro CONpoTUBIE-
HUS Ha Bxope NnpobGHMKA (0OPbLIB B LLeNW MPOBEPSEMOro NOrM4eckoro anemeHTta) o6a cee-
ToAanopda He cBeTaTCcHA. [IpoxoXAeHNne UMNYyNbCHOrO CUrHana NPAMOYronbHOn Gopmbl No-
NOXNTENbHON NONIAPHOCTN OONXHO Bbl3blBAaTb CBEYEHME OOHOIro ceetogunoga, a orpuuya-
TEeNbHOW — Apyroro.
OT pepakuwmu. B nornyeckom npobHUKE MOXHO MCNONb3OBaTb, Hanpumep, TPaH3UCTOPbI
cepun KT342. Anopbl V3,V4— niobGble ManoMolHble KpeMHueBble, ceeToamnoabl — AJ11026 (H1)
n AJ1 1023 (12).
2KypHan «Paauno»,1977,N°2,c.60

B. AsHUEB

YHUBEPCAJIbHbI MPOBHUK "
C UMDPOBON MHONKALMEN

Nornyeckne npobHUKWM CylWweCTBEeHHO obGneryaloT HanaxusaHue umdposBolk annapa-
Typbl, U OOUH N3 KPUTEPUEB, MO KOTOPOMY MOXHO OLEHUTb UX 4OCTONHCTBA,— 3TO YHU-
BEPCaNibHOCTb UCMNONb30BAHUNS.

OnNTUManbHbLIM MOXHO Ha3BaTb NPOOGHNK, CNOCOOHbLIA M3MepPATb YPOBHKN B npubopax,
cobpaHHbIX Ha MMKpPOCXeMax No60N NOrNKN UAN CTPYKTYPbl, W pacCYUTaHHbIA Ha nuTa-
HWe Kak OT BHYTPEHHero, Tak W OT BHELWHero Mcrto4yHmka. MMIMeHHO Takoe yCcTPOWCTBO
N npepnaraeTcs ANa NOBTOPEHUS.

Mpo6bHMK M3mMepseT Norn4eckme YypoBHW HanNpsXeHuWss B annapatype, cobpaHHOW
Ha Mmukpocxemax TTJN, PTN, ATN, ctpyktypel MOMN (KMOM) n nuagnunpyeT pedynbraTt n3-
MepeHnsa B umndposom Buaga. OH nuTaeTca OT BCTpoeHHOW 6aTtapen HanpaxeHnem 9 B
MAN OT BHELWHEro McTo4yHuka HanpsxexHusa 5...18 B (MM moxeT 6bITb NpoBepsemMoe ycT-
poncTBO Unm nabopaTtopHbll 6N0K NUTaAHUS).

MPpoGHNK MHAMLMPYET TPU COCTOSHMUS CUrHana Ha BXxOAe: OTCYTCTBUE HaMNpPsXeHUs
npu conpoTuBneHnmn B uenn He meHee 700 OmM (Ha MHAMKATOpPe CBETUTCS CUMBOJ B BuUAe
4yacTu GykBbl H, 6€3 NeBOW 4epThl) HANPSXEHUS HU3KOro (cBeTuTtcs undpa 0) U BLICOKO-
ro (ceetutcsa umdpa 1) ypoBHel. HyBCTBUTENbHOCTb NO YpoBHIO 1...2 B. MNMoTtpebnaemsbiin
OT UCTOYHMKA NUTaAHUS TOKk — He 6onee 80 MA.

MpuHunnuanbHaa cxema npobHuka ns3obpaxeHa Ha puc. 1. dnemeHTbl DD1.1-DD1.3
MrpalwT poJib MHBEPTOPOB, pas3fensiowmnx BXOAHYIO LeNb M BbIXOAHbIE Kackadbl, a ane-
MeHT DD1.4 ob6ecnedynBaeT onepauunio NOrMY4eCKOro YMHOXEHUS CUTHANIOB C UHBEPTU-
poBaHuem Ha Bbixode. TpaH3ucTopbl VT71-VT3 paboTaloT B KNio4eBOM pexume. Pe3ynb-
TaT U3MEepPEeHNsa UHANLUUPYETCH NONYNPOBOAHMKOBBIM 3HAKOCUHTE3UPYOWMUM WHAW-

kaTtopom HGT
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CtabunutpoH VD1, TpaH3ucTtop VT4, pe3ucTtop R8 o6pa3yioT npocTeliwnii ctabunm-
3atop. MuTaHne c BHYTPEHHEro MCTOYHWKA HA BHELWHWUI nepeknoyalwT Tym6nepom SAT.
B ero nonoxeHuu, nokazaHHoOM Ha cxemMe, NPOOHUK BbIKJIOYEH MM paboTaeT OT BHeLW-
HEero McToYyHuka, NOAKIIYAEMOro Kk poseTke XST.

Ons paboTbl ¢ NMPOBHMKOM BKJOYaOT NMUTaHMe U NOACOEeAMHSAT wynbl XP1 u XP2
K npoBepsemoin uenu. MNpu HENOAKNIWYEHHOM NPOBGHWUKE MAW OTCYTCTBUW cuUrHana
Ha Bxo4e 3anemeHT DD1.1 HaxoAMTCH B HYyneBOM, a 9nemMeHTol DD1.2 w DD1.3 — B ean-
HWYHOM COCTOSIHUAX (MCXOAHbIE). TpaH3ucTop VT2 oTkpbIT 1 BbiIBOALI 1, 6, 7, 14 nHpuka-
Topa HG1 oka3biBalOTCH COeANHEHHbIMU C 06w MM npoBoaom. lNMpu aToM anemeHThl a, d,
e n f tHonkatopa He cBeTATCcHA. TpaH3ucTop VT1, Hao6GopoT, 3akpbiT. B pesynbrate Ha
oboux Bxopax anemMeHta DD1.4 yctaHaBnuBaeTcs ypoBeHb 1, a Ha BblIxoAe — ypoBeHb 0.
Moatomy TpaH3nctTop VT3 Takxe 3akpbiT U TOK OT MCTOYHMKA MUTAHUS NpOTekaeT 4yepes
OrpaHNYNTENbHbI pe3ncTop R6 n anemMeHT g, Bbi3biBas €ro cBe4yeHme. 3nemMeHTol b n ¢
noakAlYeHbl 4Yepe3 OrpaHUyYnTenbHbln pe3ncTop R7 HENOCPEeACTBEHHO K MAIOCOBOMY
npoBoAy NMMUTaHUA U CBETATCH NOCTOAHHO. CnepoBaTenbHO, NP OTCYTCTBUM CUrHana Ha
BXo4e npobHUKa Ha UHAMKATOpPE CBETATCSH 3neMeHThl b, ¢ n g, o6pa3ys paHee ykas3aH-
Hbli CAUMBON B BUAe YacTu 6ykBbl H, 63 neBoi 4epThl.

' MoseneHune Ha BXoAe NpobHMKA HAMNPSXEHNS BbICOKOrO YPOBHS HE M3MEHSET COCTO-
AHNA o9nemeHToB DD1.1-DD1.3, HO npuBOAUT K OTKPbIBAHWIO TpaH3ucTopa VTT.
Ha BbiBooe 9 sanemeHTta DD1.4 nosiBANSeTCH HanNps>XeHuWe HU3KOro, a Ha ero BbiIxoae —
BbICOKOIrO ypOBHSA, 1 TpaH3ucTtop VT3 Takxe oTkpbiBaeTcsa. B pesynbTtate afnemMeHT g UH-
AukaTtopa racHeT n Ha Hem oTobpaxaeTcsa undpa 1.

Mpn Hanuymm Ha BxoAe nNpobBHMKA HaNpPsSXEeHWs HU3KOro ypoBHSA TpaH3ucTtop VT1
3akpblT, a anemMeHTbl DD1.1-DD1.3 nepekal4yaldTcad B COCTOSHWUS, MNPOTUBOMOJNIOXHbIE
mcxonHoiMm. OgHoBpeMeHHO 3anemMeHT DD1.4 nepekfnio4yaeTcss B HyJleBOe COCTOSIHUE,
Tak Kak Ha €ero BXOAax yCTaHaB/MBAIOTCA HanNpsXeHWs pa3HbiXx YPOBHEW. TpaH3ucTop
VT2 3akpbiBaeTcs, a VI3, HaobopoT, oTKkpbiBaeTcs. Ha nHamnkatope HG1 racHeT 3/IeMeHT
gV CBETATCSH 3NeMeHThl a, d, e n f, 06bpa3ysa BMecTe ¢c anemMeHTamu b nc undpy 0.

Ecnu Ha Bxop npobGHuMka nocTynaeT MMMNYNbCHbLIW CUrHaN, TO Ha MHAMKATOPE Takxe
nosBnseTca naobpaxeHune Hyns, HO NPU 3TOM 3NE€MEHTbl b U C CBETATCH APKO, a ane-
MeHTbl @, d, e u f— 3amMeTHO cnabee.

Kpome pgeTanei, yKkasaHHbIX Ha CXxeMe, MOXHO NpuMeHUTb Mukpocxembl K158JTA3,
K555J1A3, cBeToaAMOoAHble 3HAKOCUHTe3upylowmne mHamnkatopo AJIC333B, AJIC334A,
ANC334B, AJIC335A, AJIC335B, tpaH3uctopbl (VT1-VT3) cepun KT601, KT603 ¢ nio-
6blM OYyKBEHHbIM MHAekcOoM unun KT608B u (VT4) KT602AM wunu KT805(M), KT815,
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KT817, KT819 ¢ no6biM 6yKBEHHbIM MHAekcom, ctabunutpoH KC147A. MNMocTossHHbIE pe-
3McTopbl — Nob6ble ManorabapuTHble, NOACTPOEHHbIN (R2) — CM3-16.

BaTtapes nwutaHma HanpsaxeHuem 9 B «KopyHa» wnnu aHanorunyHaa en bdbupmbl
«TOSHIBA». Tym6nep SAT — MT1, MTA1 wnu NOM. Wynel XP1 n XP2 — ot nwboro
n3aMeputenbHoro npubopa, wyn XP71 xenatenbHO UMeTb C AJIMHHOW pydykoi. Po3eTka
XS1 — Pr1H-1-1.

Bce netann npobHuka pa3MelLeHbl HA Ne4YyaTHOW nnate U3 OQHOCTOPOHHEro Gponbru-
pPOBaHHOro cTeknortekcrtonmta tonwmHonm 1,5...2 mm. Ee 4yepTex noka3aH Ha puc. 2.
PoseTky XS7 u tym6nep SAT KkpenaT B NeBOW 4YacTW MNevyaTHOW nnaTbl Ha ABYX MeTan-
NNYEeCKNX yronkax.
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Wyn XP1 dukcunpyloT B NnpaBo 4acTu nnaTtbl AByMsa ckobamu. MnaHky C TOKOCbEM-
HUKaMWn Ana noaknio4vyeHua GaTapen NUTaHWs npunauvBalT K niaate ABYyMS oTpe3kamMu
MEOHOrO IyXeHOoro nposoga gnametrpom 1 mm.

Mocne coeanHeHnsa c TOKOCbeMHMKamMu BGaTapelo 3akpennsAoT Ha nnate 0ObIYHOW
XO39NCTBEHHONW PE3UHKOW, NMOMECTUB MEXAY HUMWU KAPTOHHY unm GTOoponnactoBylO
npoknapky, NpefoxpaHSALWYy nevyaTHble NMPOBOAHUKM OT 3ambikaHusa. UWyn XP2 cHab-
XalT MHOTFOXMWNbHBIM N30NMPOBaHHbBIM NpoBoAoM AnuHoi 300...400 mm. Ha wyne xe-
naTtenbHO Pas3MeCcCTUTb 3aXUM «KPOKOAU».

TpaH3uctop VT4 ycTaHaBnuMBalT Ha MeTal/iIM4eCKOM (LlOpPasiOMUHMEBOM) Tenno-
oTBoAe paamepamu 25x25 MM u TonwmHou 4..5 mm. Ero kpensit Co CTOPOHbI NMe4vYaTHbIX
NPOBOAHWKOB, Kak moka3aHo Ha puc. 3. Mexpay nnatoh v TeNNOOTBOAOM MNOMeELW,AOT
M3ONALMOHHYI0O NpOoKNnaaky U3 retmHakca Mam npactmacch TonwuHoih 3..5 MM npsamo-
YrONbHOW UAN ULNAUHAPUYECKON GOPMbl C OTBEPCTMEM nocpeanHe. B tennooTBofe Tak-
Xe CBepnsaAT oTBepCcTMe TOro xe aunameTpa (2,5 mMmm). Becb y3en ckpennsioT BUHTOBbIM
coeanHeHnem c pa3pe3Hoi waliboli. CoeanHUTENbHbIE NPOBOAA CO CTOPOHbI MEeYaTHbIX
NPOBOAHMKOB MNPOMNYCKalT Ha APYryl 4epes3 cneumanbHO NpegHa3HayYeHHOe ONa 3TOro
oTBepcTue.



HanaxunBaHne npobHukKka CBOAUTCH K YyCTaHOBKE Bunm
nopora cpabaTtbiBaHua TpaH3ucTtopa VT1. OAna aT0-
ro ABUXOK NOACTPOEHHOro pesnctopa R2 nomewa- g
I0T B NpaBoOe Mo CXxeMe NOJIOXEHWE 1 BKYalT nNn-
TaHne. lMNMpn 3TOM Ha MmHAUKaATOpe AOJIXHA 3acBe-

TnTbca undpa 1. Janee nnaBHO nepemMeLw,alT ABU-

XOK pes3ucTopa, MNokKka He HadHeTCcsa CBeyYeHue laiba .

anemMeHTa 4 nHaoukaTtopa. B aTomMm nonoxeHuu ABu- Fadxa \Tpaﬁsucmap

XXOK OCTaBNAKT. PG'3,DE'3HUﬂ wadé‘a
Kopnyc npo6bHuka MoxXeT ObiTb I0BON KOHCTPYK-

umn. OgHako xenaTenbHO, 4TOGbl OH Mmen dopmy Puc. 3

neHana C YMEHbWAWWNMNCSA BHU3Y FpaHaMu —
CYCTpPOMACTBOM Takoi KoOHpUrypaumm pabotaTtb ynobHee. B BepxHell HacTu kopnyca He-
ob6xoanmMo npopenaTtb OTBEPCTUSA AN po3eTkn XST n tymb6nepa SAT, a B HUXHe — ansa
wyna XP1 n coeanHutenbHoro nposopga wyna XP2. Ha nuueBOoi NaHenm HYXHO Bbipe-
3aTb OTBepcTue ansa HabnwoaeHusa 3a MHOMKATOPOM. Ero MOXHO 3akpbiTb TOHKOW npo-
3paqH0|7| NNEHKON CUHETO uBeTa nam cnerka 3akKon4YeHHbIM OPpraHN4eCkKmMM CTEKNOM.

Ans pa6oTbl OT BHEWHEro UCTOYHMKA MUTAHUS HYXHO U3rOTOBUTb COEAVHUTENbHbIN
WHYp. Ha ogHOM KOHUE ero cHabXxalT HaKOHEYHUKaAMM (3aXUMbl «KPOKOAUN») AN NofA-
KIOYEHNS K MCTOYHUKY NMUTaHua, a ¢ apyroro — Bunkon PLW2H-1-5 ana coeaonHeHus
Cc po3eTko XS1 npobHuka.

2KypHan «Pagmno»,1991,N°12,c.59



PA3OEN TPETWUMWN

UCMNbITATEJIN
TPAH3UCTOPOB N ANOLNOB

M. NTEBUHOB

MPOBHWK OJTA NMPOBEPKW
OAHOMEPEXOAHbLIX TPAH3UCTOPOB

MHorve paguoniobutenn, He uMes cneuuvanbHoro npubopa ANga MaMepeHus napa-
METPOB OOHOMEPEXOAHbIX TPaH3UCTOPOB, CPAaBHWUBAT M3MEPEHHbIE aBOMETPOM
COMNMPOTUBNEHUS P-N NEepPexofoB TpaH3WCcTOpa C NacnopTHbIMU 3HavYeHusmu. OaHako,
KaKk nokasana npakTuka, 3TOT MeTOo[ He Bcerga gaeT o6bekTUBHbLIE pe3ynbTaTtel. Bonee
nonHoe npenctaBieHne o paboTocnoco6HOCTM OAHOMEPEXOAHOrO TpaH3ncTOopa MOXeT
0aTb NPOOHUK, MPUHUMNMANbHAA CXeMa KOTOPOro nMpuBeneHa Ha PUCYyHKe.
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McnbiTyeMblii TpaH3NCTOP, NOCNe NOoAKAYeHUs ero K NnpobHUKY, COBMECTHO C ane-
MeHTamMu cxembl RTRZR3C1 o6pa3yeT penakCauMOHHbIN reHepaTop, HACTPOEHHbIN Ha
yactoTy okono 830 Iu.

Ecnun tpaHaucTtop V1 ucnpaBeH, TO NepeMeHHOe HanpsaxeHue, YCUIEHHOE MO MOLL-
HOCTM 9MUTTEPHbLIM NOBTOPUTENeM Ha TpaH3uctope V2, noctynaeT Ha auopb V3, V4
M nocne BbINPAMJEHUS BbI3OBET CBe4YeHue cBetoauopa. Ecnm nocne nopgknwoyeHus uc-
nbiITyeMoro TpaHauctopa ceetoanon V4 He uanyyaeT, TO 9TO yKaxeT HAa HEUCNPaABHOCTb
oOAHOMEepexoaAHOro TpaH3ucTopa.

XKypHan «Pagwo»,  1980,N°11,c.40
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B. KOBAJIbKOB

NCMNbITATEJIb TPAH3NCTOPOB

Ha puc. 1 unsobpaxeHa npuHuMnuanbHas cxema A0CTAaTOYHO MPOCTOro uamMeputens
napamMeTpoB TPaH3MCTOPOB, MNO3BONfKUWEro nameparts h, ,, HadanbHble TOkM u R
B Pas3fINYyHbIX peXxummax, a Takxke NpoBepsATb BAUSHUE pexuma paboTbl Ha cTabuMNbHOCTbL
namepsaemblx napameTpos. MamepeHue h, , n R ocyuwectsnaercsa npu nojgaye curHana
yactoton 1..2 klu.

MN3mepuTenb copepxuT cTabunmaatop HanpsixXeHWs C OrpaHMynTesemM Toka, reHepa-
TOp CUHYCOUAaNbHbIX KONebaHUn N yCUNNUTEeNb C BLINPSAMUTENEM.

Heob6xoaonmasa kommyTauus OCylWeCTBASAETCS TpeMs «KOAOBbIMW» TymbGnepamu
B1-B3, KOTOpbiMM HabupalTCcs «kKoAbl» W3MEPUTENIbHBIX Oonepaunin (cm. Tabnuuy).
Mepexknioyatens B4 yctaHaBnuBalT B MOJIOXEHME, COOTBETCTBYlOWEE CTPYKType M3Me-
psaemoro TpaHaucTtopa. KHonka KH1 CcAayxuT Ana nojayun NUTaHUS Ha npoBepseMblil
TPAH3UCTOP TOJIbKO Ha BPEeMS M3MEpeHUd; 3TO npepoxpaHaeT OT BbiIxOoJa M3 CTPOS
MUKpoamMnepMeTp M TPAH3UCTOP NPU YCTAHOBKE MOCAEAHEro B NaHenb U Npu nepeknio-

| YeHUaX.

Ana 3awuTbl TpaH3ucTopa NpuU HenpaBUbHON yCTAaHOBKE €ro B MNaHenb CAYXWUT Or-
PaHNYNTENb KONNEKTOPHOIrO TOKA, BbIMOJIHEHHbLIN Ha TpaH3ucTtope T1. Kpome Toro, npwu
Kax[oM HaxaTumn Ha KHonky KH1 TOKkW 4Yyepe3 NpoBepsieMbli TpaH3UCTOP M Npubop Hapa-
cTaloT nNfaBHO 3a cyeT 3apsana kKoHaeHcaTopa C3. 3To npepoxpaHaeT MMkpoamMnepmeTp
npy nNpoBepkKe HEWCNPABHOro TpaH3ucTopa NMbGO Npu HENpaBwWbHO MPOU3BEAEHHON
KOMMYTaLunu.

Ha TpaH3aucTtope T2 cobpaH npocTenwmnin ctabunnzaTtop HanpaxeHus. Peanctopom
R3 BbiIxOogHOEe HanpsixeHue ctabunmsatopa, T. €. HANPSAXEHUE KONNEKTOP—aMUTTEP
NPOBEPSEMOro TpaH3nCTOpa, U3MEHSAETCS OT HYNS A0, MPUMEPHO, HANPSXEHUS UCTOY-
HMKa nutaHusa. Tok 6a3bl NMpoBepsaeMOro TpaH3ucTopa perynupyetcs pesuctopom R7.

FeHepaTop CUMHycoupanbHbiX KonebaHun cobpaH Ha TpaH3ucTopax T3 u T4.

Ycunutenbs naMeputenss BbIMONHEH NO CXeMe YCUANTEeNa C AMHAMWYeCKOW Harpyskown
Ha TpaH3ucTopax T5 m T6. B ycunutene npumeHeHa napanfefnbHas oTpuuatenbHas
obpaTHaa cBsf3b 4Yepe3 pe3ucTtop R23, noeblwatuwas TemnepaTtypHyl cTabunbHOCTb
Kackapga.

M3mMepnTenb napaMeTpoB TPAaH3UCTOPOB MOXHO cAenaTb B BUAE MPUCTaABKU K aBO-
MeTpy, nMb60 BMOHTUPOBATbL B Hero. B paHHoOM cnyyae nameputenb cobpaH B aBOMeTpe
L1435. Tok /, B HeEM MOXHO ycTaHaBnusaTb oT 0 go 10 MA, a HanpsxeHue U,, npoBeps-
emMoro TpaHaucTtopa — ot 0 go 8 B. Bcsa wkana npubopa cootBeTcTBYeT h, ... = 100.
Wkana R,, npubopa HepaBHOMEpPHa M3-3a BJMNSHUSA BXOLHOrO COMPOTMBAEHUS ycunurte-
na (cxarta B KOHUe gnanasoHa): Rg,ace = 15 kKOM.

Tak kak BXOLHOE CONMPOTUBNEHME TPAH3UCTOPOB MPU BKIOYEHUU MX NO cxeme C 06-
WUM 3MUTTEpPOM 0ObIHHO He npeBbilWwaeT 5 kOM, To n3amepeHune h, , NPOMCXOANT Ha «pa-
CTSHYTOM» y4yacCTKe LWKanbl.

Batapeto nutaHua asomeTpa 3336J1 3ameHaAloT Tpema anemeHTamn 332 (671) n 6arta-
peeii «KpoHa» (B2). Fanetbl nepekniooyatena popa paboT aBoMeTpa Ha TPWU MONOXEHUS
3aMEHAIT raneTamMum Ha nNaTb MNONOXEHWUN, NMPU 3TOM MNONOXEeHUs 4 u 5 ncnonb3yoT
BMecTo Tymbnepa B71. CooTBeTCTBEHHO HeobxoauMmMo nepepenatb U dukcatop nepe-
Knovartens.

JononNHNTENbHbIA KOHTAKT kHOnNkn KH1 (KM2-1) nopaeT HanpsXeHWe NMUTaHWs Ha U3-
MEpUTENb TOMbLKO MNPWU HaxaTtuum Ha Hee. [puM OTNYWEHHON KHOMKE 3TOT KOHTAKT MNOA-
Knoyaet 6atapeto 61 k aBOMeTpy ANS U3MEPEHUS CONPOTUBAEHUI. Ona KoOMMyTauumm
NONSIPHOCTU HanNpPSXeHWs NUTAHUS NPU U3MEPEHUW NapamMeTpPOB TPAH3UCTOPOB Pa3HOW
CTPYKTYPbl MOXET CAyXWTb nepekyoyatenb AMana3oHOB AN KapMaHHbIX MPUEMHUKOB.

133



¥ (7
64
X5y
JZH .Eﬁ_&%qﬁ
92 _
$4 XZ7 51y E

g gix
X MK |
27
- L8 §7.1/4 E
S r
vg
“ .m::mqmtm&.ol +Ho N IR > j I._I
T ERA q gsix 857 | +
wl]s T - x5 |o 197
P o— X 23 !
X — X 001
& _ | =
W LKA, g .1 Ill@lflh&lf\iﬁt

47 o0 g mméa
il 21



B reHepartope, a Takxe U B yCuUnuTene xenatenbHO WCMNONb30BaTb TPAH3UCTOPHI
ch,,=40 n ManelMn HavyalbHbIMW TOKAMW, YTO MNOBbIWIAET TeMnepaTypHylo cTabunb-
HOCTb. Jenutenb R14R15 BbLINONHSAIOT HAa NPEUU3NOHHbLIX pe3ucTopax. MOXHO MCnNoONb-
30BaTb U 0OblYHbIE pe3UCTOPLI, Hanpumep, MJIT, npeaBapuTenbHo ux otobpas. Pesaunc-
Topbl R17 u R20 xenaTtenbHO NPUMEHSTb BbiICOKOCTabunbHble, Hanpumep BJIN nnn YU,
C TO4YHOCTbIO 1%.

KaTywky MHAYKTMBHOCTWM L1 HamaTbiBalOT Ha ceppevyHuke n3 depputa M1000HM
mnm M2000HM Ttunopasmepa K10x6x4,5. O6moTka comepxut 300 BuTtKkoB nposopja
nanwoo.1.

HanaxuBaHue nameputens HavyMHalOT C OrpaHuU4yMTens toka. TpaH3ucTtop T2 Bbinau-
BalOT, @ KONJEKTOp TpaH3ucTopa T71 NOAKNIOYAOT Yepes MuUAAMaMnepMeTp K MONOXM-
TeNbHOMY BbIBOAY WCTO4YHUKA nNutaHusa b2. BmecTto peanctopa R71 Bka4YalT mMarasuH
CONPOTUBNEHNN W yMeHbl AT ero conpoTuBneHne npmmepHo ot 500 Om Ao Takoro
3HavyeHns, NpM KOTOPOM TOK 4epe3 TPaH3UCTOpP AOCTUraeT MakCUMaNbHOro Toka orpa-

HUYNTENS:
/ __Um‘“Usar
OrP MakC — ’
R,
roe U, v Ug,,, — HanpsxeHune COOTBETCTBEHHO Ha Auvope [J71 u Ha nepexone 6a-

3a—amutTtep TpaHaucTopa T1 (Uyr, < Ugsrie )-
3ateM BMeCTO MarasuHa OCTaHaBAMBaOT  OGNM3KMIA  NO  HOMWHANY  pe3anucTop U npuna-
MBalOT BbIBOAbI TpaH3ucTopa T2.

HanaxwuBaHue reHepaTtopa 3akjiwyaeTca nuwb B noabope pesuctopa R12 po noss-
NEHUS YCTOWYMBBIX HEUCKAXEHHbIX konebaHui.

MMocToAsHHOE HanpsXxeHWe Ha BbIXOoAe ycunutens (Ha amMuTTepe TpaH3ucTtopa T76)
DONXHO OblITb PABHbBIM MONOBUHE HANPSXeHUs UCTOYHWKA nuTaHua B1. MNopbupas pesu-
cTop R22 nn6o R23, ycTaHaBnMBalOT HanpsXeHWe Ha BbIXOAE, a 3aTeM, U3MEHSAd UX CO-
NPOTUBNEHUA Tak, 4YTOoOb OTHOWEHWE COMNPOTUBIAEHUN OCTaABANOCb MNOCTOSHHbLIM,
ycTaHaBnmMBalT TOK TpaH3ucTtopos 1... 1,5 MA.

Janee Nnpyn MUHUMaNbHO BO3MOXHOM HanpsaXeHWn nutaHus 671 Ha BXop ycunutens c
reHepaTtopa nopalT MakCuManbHoe kannbpoBOo4YHOE HanpsxeHue. BmecTto gamopa J2
BkntovalwT ocumnnorpad. ConpoTuBneHue pesucrtopa R21 ysenuyumBalwT A0 Tex nop,
noka He WCYE3HYT HEeNIMHEeWHble MCKaXeHus BbIXOAHOro curHana. Awop A2 yctaHaBnu-
BalOT o6paTtHO Ha mecTo. 3atem noabupaT peanctop R25 Takum, 4TOObLI CTpenka Npu-
6opa MIM1 oTKNOHANAcb Ha BCHO LKany.

Ecnun ncnonb3yetca mukpoaMnepMeTp, HE UMEIOWMNA WKaNbl MEPEMEHHbBIX HaNpsaxe-
HUA, TO Heobxoanma kanubposka npubopa ana nuamepeHusa h,,,. lns aToro BMecTo pe-
3ncTtopa R15 BkNYalT Mara3MH COMNPOTUBNEHWUN (XenaTenbHO CO CpefHel TO4YKOWN).
HabupaioT kon 000, npy MakCUMaNbHOM HaNpPsSXeHUW NUTAHUS CTPeNky ycTaHasBaMBalOT
Ha MOCNeAHIo OTMEeTKY wWwkanbl. M3meHsa conpoTmBneHne marasuHa ot 50 Om pgo O,
rpanyvpytoT wkany. OTrpagyupoBatb npubop Ans mamepeHus R, MOXHO, BKJIOYMB
Mexay rHespgamu «b» n «9» MarasuH, CONpoOTMBAEHWE KOTOoporo 6yaeT urpaTtb ponb
BXOLHOrO COMPOTUBNEHWS NPOBEpPsemMoro tTpaHaumcrtopa. Pesauctopom R13 perynupytoT
BbIXOLHOE HanpsXeHwe reHepatopa. YacTb 9TOro HanpsaXeHWs uMcnonb3yeTcs NS Ka-
nméposkn npubopa. MonoxutenbHas obpaTHas CBS3b B FreHepaTtope OCylecTBnseTcs
yepe3 penutenb R11R12.

B npuBoaumoii Tabnuue nokalaHa nporpamma M3MepeHWin B BUAE KOLOB U3Me-
puTenbHbix onepauuii. BepxHee (nNo cxeme) nonoxeHue Tymb6nepos B71-B3 ycnoBHO
NPUHATO 3a «1», a HUXHee — 3a «0». Hanpumep, Npu ycTaHOBKE KONINEKTOPHOro Toka /,
N KOHTpone npobos npoBepseMoro TpaHaucTtopa (kon 111) Heobxogumo Tym6nep B1
nepeknioyYnTb B nNonoxeHue «Pexum», B2 — B nonoxeHuwe «/» a B3 — B nonoxeHue
“Nz19. Rax>.



Tabnuua

Onepauus Kop, (B1,B2, B3) MpumevaHne

ABuxok pesauctopa R7

KoHTponb npoGos 11
B HWXHEM (N0 cXxeme) MOoJIOXKEeHUU

HanpsixeHue perynupyetcs

YctaHoeka U, 101 peanctopom R3
YctaHoeka |, 111 Tok perynupyeTtcs pe3uctopom R7
U3mepeHMe HayanbHbiX TOKOB 110 —_

Ctpenky npub6opa ycTtaHaBnuBaloT
Kanub6poeka 010 (000) Ha He0OGXO0AUMYIO OTMETKY LUKasibl
peauctopom R13

U3mepeHue h, , 011 : —

W3amepeHnue R, 001 —

MpoBepky TpaH3ucTOpa HayuMHalT C KOHTpPONA Ha npob6oi. LOBUXOK pe3uctopa R7
npu 9TOM HaxOAUTCS B HMXHEM (N0 cxeMe) nonoxeHun. Basza npoBepsAsemMoro TpaH3uc-
Topa 4yepe3d p33uctop R16 noaknioyeHa K amuTtTepy. Mpun HaxaTtum Ha kKHonky KH1 yepe3s
pesnctop R20 npoTekaeT HebOONbWOW HayanbHbIW TOK I/, BenuymHa aToro Toka u3-
MmepsaeTca npubopom WM1, noakniw4yeHHbIM 4Yepe3 pe3uctop R18 napannenbHo R20.
ConpoTtuBneHue peanctopa R18 BbiGpaHO TakuM, 4TO MPU MPOTEKAHUM MakKCUMalbHO
BO3MOXHOrO KOJNeKTopHoro toka /. ,.. MPOBepseMOro TpaH3aucrtopa cTpefika MWUKPO-
amMnepmeTpa OTK/IOHAeTCa Ha BClo wkany. Kak npasuno, I, ., >>lc; , NOBTOMY NpK Npo-
Bepke Ha nNpobOi McCnpaBHOro TpaH3ucTopa cTpenka npubopa MOYTM HE OTKJIOHUTCH.

Mepexnioyns Tym6bnep B3 B nonoxeHue «Kanubposka» (kona 110), BennymHy Havanb-
HOro Toka /,, MOXHO N3MepuUTb 6o1ee TOYHO.

Mpu namepeHunn Hanpaxeuunsa U,, (kog 101) gna ynpouweHns KoMMyTaununm naMmepsaioT
HEe cCaMO HamnpsxXeHWe MexnAy KONnekToOpoM MU aMUTTEPOM NPOBEPSAEMOro TpaHaucTopa,
a BbIXoAHOE HanpsixeHwe ctabunmuszartopa U
dopmyne:

Bonee to4Ho U, MOXHO onpenennTb no

T

U,=U,, - R20,

T. €. pJaxe npu MakCMMansHOM Toke komnektopa (10 MA) Hanpsxenve U oTnauyaetcs
ot U_BceroHa 0,5 B n moxHo cumtatb U, =U ..

YcTaHoBKa pe3nctopomMm R3 Heob6Xxoammoe HanpsaxeHue pe3aunctopom R7 ycTa-
HaBNMBAIOT KONNEKTOPHbIN TOK TpaH3ucTopa.

Mpn namepeHnn HavyanbHbiX TOKOB TpaH3ucTopa (koag 110) rHe3n0 Ana nNoakalyYeHns
ero BoelBoAa 6a3bl He ncnonb3yeTcs.

Ona onpepeneHus HaYanbHOro Toka konnektopa |, BbiBOA 6a3bl TpaH3ucTopa
HE06X0AUMO COEAUHUTL C BbIBOAOM amMuTTepa. CkBO3HOW TOoK TpaH3ucTtopal, , ,n3me-
paeTca MNpu HENOAKNIOYEeHHOM BbiBOAe 6asbl. lpy mamepeHnn HadvanbHOro Toka l,,
AMUTTEPHOro nepexopa BbIBOA aMuUTTepa nogknw4yaloT K rHe3ny «K», a BbIBO-,EI, 6asbl —
K rHe3ny «9». Mpun 3TOM Heo6XOAMMO MOMHUTb, 4TO AN GONbWUMHCTBA BBICOKOYACTOT-
HbIX TP@H3MCTOPOB HanpsXeHue, NojgaBaeMoe Ha HUX, He AONXHO npeBblWaTb 2...3 B.
MamepeHne HavyanbHOro toka |, , KONNEKTOPHOro nepexona NPOU3BOAUTCH aHanorny-
HblM o6pa3oM (BbIBOA KonnekTopa nopknwyakwT k rHe3ay «K», a BbBOA 6a3d3bl —
K rHe3ay «3»).

Mepepn onpenenennem h, , nameputenb kannbpyoT (kog 010). lna aToro nepemMeH-
Hoe HanpsaxeHue c gpenutena R14R15 nopaetcs Ha BXOA YCUNIUTENS U NOCNe BbiNnpamMie-
HUs auopom A2 nopaeTtcsa Ha npubop UIMIT.
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Perynupya BbIXOAHOE HanpsixeHue reHepatopa pe3uctopom R13, yctaHaBnuBaioT
cTpenky npubopa NpoTMB NOocnefHen UNN CpeaHEeNn OoTMeTKM wkanbl. B nepBom cnyyae
nameputenb kanubpyetcsa Ha h,, ... = 100, Bo BTOpOoM — Ha h, ., = 200.

Mpun namepeHnn h, , BbIXOAHOE HanpsaXeHue reHepartopa 4yepes pesucTtop RI17 no-
cTynaeT Ha 6a3y npoBepsAeMoro TpaHducrtopa. Mpu 3TOM NajeHMe HAaNpPsaXeHUs Ha pe-
3ncTtope R20, namepsemoe nNnpubopom, NPONOpPUMOHANBHO KO3dbULMEHTY Nepenayun
no TOKy TpaH3ucTopa.

MN3meHsaa Tok konnekTtopa l,, nn6o HanpaxeHue U, TpaH3uncTopa pe3uctopamu R7
M R3 COOTBETCTBEHHO, MOXHO MPOCNEeAUTb BNIUSHME pexmma paboTbl TpaH3ucTopa
Ha h,,,. 3TO MO3BOAUT OUEHUTb CTabunbHOCTbL KO3dpduUMeHTa nepefaynm kKackaga,
cobpaHHOro HadTOoM TpaH3ucTope. Yem 6onbwe namenaetcsa h,,,, Tem meHee ctabunex
6ynet koadbduMuUMeHT nepenayn kKackaaa.

BxopgHoe conpoTuBneHune TpaHaucTtopa R, (kop 001) namepsercsa no wkane gnsg na-
mMepeHusa h,,, Tak kak BxOAHOe HanpsaxeHwe ycunutena U,, nponopunmoHanbHO BXOA-
HOMY COMPOTMBNEHUIO TpaH3ucTopa. Mpun conpoTuBneHun pesancrtopa R17 = 100 kOm
BCS WKana npubopa cooTBeTCTBYET R, ,.c 5 kKOM, ecnu npubop oTkanubposaH
Ha h,, 5y =100, U R, yakc = 10KOM, ecniunpnbop oTkannbposaH Ha h,, ;. = 200.

200.

Mpu HM3KOM BXOAHOM COMpoTUBAEHWUU ycunutens U,, He 6yaeT NponopuLMOHANBHO
R,, TpaH3ucTopa v NonbL3oBaTbCca wkanon h,,, Henb3a. B aTom cnyyae Heob6xoauma go-

nonHuTenbHaa rpagyvposka npubopa.
2KypHan «Paguno»,1975,N°3,c.42

C. BUPIOKOB

NCIbITATEJIb NOJYNPOBOAHWNKOBBLIX MPUBOPOB

YCTpONCTBO, CXxemMa KOTOpPOro npuBefeHa Ha puUCyHKe, NO3BONSEeT N3MePATb CTaTu-
yeckme napameTpbl pal3qMYHbIX NONYNPOBOAHUKOBLIX NpubopoB — Auonos, Gunonsp-
HbIX M MOJNIEBbIX TPAH3UCTOPOB, TUPUCTOPOB W Tak gajsee, a TakXe JOrMYyeCKUx UHTer-
panbHbIX MUKPOCXeM. NcnblTaTenb COCTOUT M3 Habopa WYHTOB U A06aBOYHbBIX PE3UCTO-
poB, MMKpOoamnepmeTpa, UCTOYHMKA NUTAHUSA N NepekyaTenen.

C nomowbio nepeknovyatenen B3 u B4 BbiGMpaldT NONAPHOCTb BKIOYEHUS MUKPO-
amnepmeTtpa MM1. NMNonapHOCTb NCTOYHMKA NUTAHUSA BbIXOAHOW (KONNEKTOPHOW uUAnM CcTO-
KOBOW) uenun npoBepsseMoro npmbopa M3MeEHSAIOT nepekntoyatenemMm B2, a BXOAHOW uenu
(uenun 6a3bl UM 3aTBopa) — nepeknyatenem B5. MNMpu npoBepke GUNONSAPHBLIX TPAH3U-
CTOPOB WAM MNONEBbLIX C UHAYLUPOBAHHbBIM KaHanoM MNOJSPHOCTb BXOAHOW Lenu Ta Xe,
4YTO M BbLIXOAHOW, @ ANSA MNONEBbIX TPAH3UCTOPOB C BCTPOEHHbBIM KaHajloOM MONAPHOCTHb
uenun 3atBopa NPOTMBOMNONIOXHA MONSAPHOCTU LENU CTOKA.

Mepexknioyatenn B7-B10 cnyxaT ANS NOAK/JIIOYEHUS MWUKpoammnepmeTpa K uenwu,
B KOTOPOW NpPOM3BOANTCA uaMepeHune. lNpu 3amMblKaHUN CPEAHUX U HUXHUX KOHTAKTOB
nepeknoyatens B7 mukpoamnepmeTp C NocnenoBaTeNibHO BKAOYEHHbIMU [06aBOYHbI-
Mn peanctopamun R16-R24 namepsaeT HanpsaXeHne B BbIXOAHOW uenun. Ana nutaHusa Bbl-
XOAHbIX LLeneil MOXHO MCnonb3oBaTb NMOGO BHYTPEHHUIA MCTOYHUK (6aTapewn B7 wunn B2)
C pPerynaTtopomM HanpsiXeHWs (NepemMeHHbli pe3nctop R7), nnbo BHewHMn (nopknioya-
eTca kK 3axumam Knl un Kn2). MakcumanbHas BelMYMHA U3MEPSAEMOro HanpsaxeHus
(npn BHewHeM UCTOYHMKE NUTaHusa) coctasngaet 250 B.

‘ Mpun HaxaTtoM KHOMOYHOM nepeknio4Yatene B8 npon3BoAAT M3MepeHue Toka B Bbl-
xoaHon uenun. MNMpepen namepeHuin Bolbnpaetcsa nepekntodyatenem B11. Mpu ncnonbso-’
BaHUW BHYTpeHHelh 6aTapen MakCMManbHbIN TOK HE AONXEH NpeBblwaTe 500 MA.
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HanpsxeHne BO BXOAHOW uenu mamMepsaioT MukpoamnepmetTpom MIM1 ¢ no6aBoOYHbI-

MU peauctopamu R16-R24. KomMmmyTauuio Npou3BOASAT nepekntyatenamu B9 un BI13

(nepekniovaTtens B14 B nonoxeHun «Ug, U,»).

B HuXHeM, No cxeme, NonoxeHun nepekntodatens B10 nepekniodatenem B14 rpy6o
ycTaHaBnuMBaloT BelninHy 6as3oBoro toka. lnaBHoe M3MeHeHue 6a30BOro Toka MNpo-
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BOASIT NepeMeHHbIM pe3nctopomM R2. B Tpex HUXHUX, MO CXeMe, MONOXEHUSAX Nepeknio-
yatena B714 n3mepsioT TOK 3aTBOpa MNOJIEBbIX TPAH3UCTOPOB. Ana nutaHua BXOOHOWN
Lenm MOXHO Mcnonb3oBaTb NNGO BHYTPEHHUI UCTOYHWUK (6aTtapeum 671 unu B2), nubo
BHELWHUR, noaknioyaemMblini K 3axumam Ki2 n Kn3.

Pesaunctopbl R4 v R5 cnyxaTtT ANs COXpPaHEHUsa uenm Toka MPU OTKIIOYEHUUN MUKPO-
amMmnepmeTpa OT mamepsaemMon uenu Ha npepene 50 mkA. ng npepoTBpalleHns re-
Hepauum TPaH3UCTOPOB MapannenbHo 3axumam Ki4-Kn6 BkIOYEHbl KOHOEHcaTopbl
C1 un C2.
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B ncnbiTaTtene ucnonb3oBaH Mmukpoamnepmetrp M1690A ¢ TOKOM MOMHOTO OTKJOHE-
HUa 50 MKA n conpotuBneHnem pamkm 1 kOM. MOXHO NPpUMEHUTb NPUBOP KU APYroro
TMna (C TOKOM MONHOro OTkJNOHeHuMs 50 MkKA), HO COMPOTUBNEHUE PaMKW HE AOJNIXHO
npesBbliwaTte 2 KOM. Pesuctop R3 BbIGMpawT n3 ycnoesus, 4tobbl €ro ConpoTuUB/EeHne
B CYMMe€ C COMPOTUBJIEHMEM paMku cocTtaBnsno 2 kOm. 910 6ynet cooTBETCTBOBATb
HanpsXeHWio NonHoro otknoHeHns 100 mB. Mepekniwoyvatenn B1-B10 — M2K (B1 n B6
c camodukcaumeinn, B2-B5 n B7-B10 ¢ B3ammHon dpukcauunein) B11 n B14 — 11MN2HMNM,
B12 n B13 - MMH-1.

Mpu OTCYTCTBMM yKa3aHHbIX TUMOB NepeknoyaTenein MOXHO MCNonNb30oBaTb Tymbne-
pol T3 (B1-B10), kHonkn KM-2-1 (B7-B10), cTaHpapTHble raneTHble nepeksayaTtenu
(B11-B14). Ecnun B KayecTBe nepeknawyatens Bl14 NpuMeHUTb raneTHbIi nepeknio4ya-
TeNb C reTUHaKCOBbLIMW NnaTamMu, TO Henb3s OyAeT M3MepPUTb TOK 3aTBOpa MONEBLIX
TPaH3UCTOPOB.

ConpoTtusneHunsa pesuctopos R6-R24,. R32, R36-R40 He [O0NXHbB OTAn4aTbCsa OT
yKa3aHHbIX Ha cxeMe 6onbwe, 4yem Ha 1%. B kayecTBe OCTajibHbIX PE3UCTOPOB MOXHO
Mcnonb3oBaTb PE3NCTOPLl / KNacca TOYHOCTH.

McnbiTaTtenb CMOHTUPOBAH B alloMUHMEeBOM kopnyce paamepamu 130x195x60 mm.
Bce nepeknioyatenn, NOCTOSHHbIE PE3UCTOPbLI U 3aXMUMbl YCTAHOBJ/IEHbl Ha nnate pas-
Mepamun 125x78 MM, BbINONIHEHHOW M3 GONBIMPOBAHHOIO CTEKAOTEKCTONMTA TONLWMHOWN
2 mm. Ponbra, mcnonb3dyemas B kayectse obuwero nposona, BOKPYr MeCT KpenneHus
3axumoB Knt, Kn3, Knd, Knb6 ypanaetcs. :

lMocne okOHYaHWg MOHTaxa nnaTty c AeTansaMu yctaHaBnuBalT B KOPNYC, B KOTOPOM
cAoenaHbl OTBEPCTUSA ANS OPraHOB yrnpaBieHUs.

PesucTtopbl R1T n R2 (MN3-40) ycTaHoBNEeHbl Ha BOKOBbLIX CTeHkax kopnyca, a 6aTa-
pen 61 n 62 (3336J1) — Ha nnate U3 CTEKJOTEKCTONNTA, YKPENJeHHOK Ha 3aXummax
MukpoamnepmeTpa.

W3SMEPEHWE NAPAMETPOB AMOA40B

Mpnbop no3BonseT 3MepsaTb 0OPaTHbLIN TOK AMOLOB U NafeHMUe HanpPsXeHUs Ha HUX
npuv 3afaHHOM NPAMOM TOKE.

AHop Anopa noaknwo4yalwT K 3axumy Kn4, a katon — K 3axumy Knb. Ona namepeHus
06paTHOro Toka HaxmmaloT kHonkn B2 n B7. MNonoxeHune nepeknwoyaTtenen B4 n B5 mo-
XeT 6biTb Ntob6oe. OBGpaTHOE HaNpPsSXeHWe PeryanpyroT NepemMeHHbIM pe3nctopom RI.
Mpu HaxaToM KHOMOYHOM nepeknyatTene B8 namepsatoT obpaTHbIli TOK gnopaa.

Mpun MamepeHMN nNageHUs HaNpPaXeHWs BHayvalle ABUXOK NMEPEMEHHOro pe3nucTo-
pa R71 ycTaHaB/iMBaAlOT B HUXHee, MO CXemMe, MOJIoXeHue, HaxummalT kKHonky B3 u B8
(B2 B ncxOQHOM nonoxeHuun). 3atem nepeMeHHbIM pe3ncTopomMm R71 ycTaHaBnMBalOT He-
obxoaunmblii TOKk gnopga. HaxaB kKHonky B7, namepsioT nageHne HanpsXeHUs Ha guopne.

U3SMEPEHWE NAPAMETPOB BUNOJNIAPHbIX TPAH3UCTOPOB

Mpn6op nNo3BonsieT M3MePATb HayajlbHbIi U CKBO3HOW TOKW KONJekTopa, cTtatuye-
CKUN KOSIDDULMNEHT YyCUNEHUSA, HANPSXEHNE MeXAY KONNEKTOPOM U SMUTTEPOM B PEXU-
Me HacbllWweHna n gpyrue napametpbl. MNpu namMepeHunsax nepeknwoyatenn B2-B5 cnepny-
eT ycTaHaBAMBaATb B NOJIOXEHUS COOTBETCTBYKOLWME TUNY ncneltyemoro npubopa.

Mpn M3MepeHUM HayYanbHOrO TOKA KONNEKTopa ABUXOK NepeMeHHOro pesucrtopa R2
yCTaHaBAMBAIOT B HUXHEE, NO CXemMe, NojoxXeHne. TpPaH3MCTOP NOAKNIOYAIOT K 3aXnmam
Kn4-Kn6. BkniodaloT nutaHue 6a3bl U KonnekTopa.

MepexknioyaTtenem 874 BbibupatoT oamH mn3 pe3unctopoB R25-R31, yepes3 koTopbiid
6asa nccnenyemMoro TpaH3nMcTopa coeAnHseTcs ¢ aMuTTepom. B nonoxenun «U, U,»
6a3a HeNnocpenCcTBEHHO coeaMHEeHa C aMUTTepPOM (puc. 2,a). HanpsxeHne Ha KONJIEKTO-
pe perynupyiooT nepeMeHHbM pe3nctopom R1 (NpU 3aMKHYTbIX HUXHUX WU CPEepHUX,
no cxeme, KOHTakTax nepeknioyatens B7).
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Mpun namepeHnn CKBO3HOro Toka KOoNnekTopa nepeknawo4yatens B6 oTtkawuyaloT, B pe-
3ynbTate 4Yero 6as3a oka3biBaeTcHd «0b6oOpBaHHOI». DTO M3MepeHue crnepyeT NPOU3BO-
OUTb NMPU HanpsaXeHUN Ha KONNEeKTope, 3HAYUTENbHO MEHbLIEM, YEM MaKCMMalbHO A40-
nycTuMoe HanpsxeHue.

B cnyyae namepeHusa kosbddbunumneHta B, HaxmmalT KHOMNOYHLI nepeknoyaTens BS.
Perynupya nepemeHHbIM pe3uctopomMm R2 Tok 6a3bl, ycTaHaBAMBalOT TOK KojnfnekTopa,
npu KOTOpoM HEOBGXOANMO NPOU3BECTU M3MepeHune (puc. 2,6). 3aTem HaxumatloT KHOM-
Ky «lg» (B710) n namepsioT 7ok 6a3bl.

KoaddunumneHnT B, paccuntoisatotT no popmyne: B., =1,/ 1,.

Mpun M3aMepeHnn HanpsaXeHUa Mexay KonnekTopoM M SMUTTEPOM B pPeXUMe Hachblle-
HUSA OBUXOK NepeMeHHOro pesucrtopa R1 ycTaHaBamBalOT B HUXHEE, MO CXeMe, Noaoxe-
Hue. Mpwn HaxaTom nepeknoyatene B10 nepeMeHHbLIM pe3ncTopom R2 ycTtaHaBnuBaioT
TpebyeMmblii TOK 6a3bl, a NpU HaxaToM nepeknwoyatene B8 — HeoH6XOAUMBIA TOK KONNeK-
Topa. NamepeHmne HanNnpAXEHUS HACbIWEHNA MPON3BOASAT NPU HaxaTon KHonke B7.

Mpnbop No3BONSEeT M3MEPSATb U Apyrue napamMeTpbl TPAaH3UCTOPOB, Hanpumep,
3aBUCUMOCTb TOKA KONNeKTopa OT HanpsixeHns mexnay 6asoi 1 aMmutTtepom (puc. 2,B).
B aTtom cnyd4ae nepekniwoyatens B14 yctaHaenuealoT B nonoxeHune «Ug, U,», HaxumaloT
KHOMKYy B8 u ycTaHaBnamMBaloT TOK KOnjekTopa (nepemMeHHbIM pe3uctopom R2). Hanpsa-
XeHune U,, n3mMepsAT NP1 HaxaToM KHOMOYHOM nepeknoyatene B9.

M3mepeHne obGpaTHbIX TOKOB MNeEpPexonoB TPaH3MCTOPOB MPOU3BOAAT aHANOMTMYHO
M3MepeHnio o6paTtHOro Toka 4AMOLOB.

UW3SMEPEHUWE NAPAMETPOB NOJIEBbIX TPAH3UCTOPOB

Mpubop no3BoNseT M3MeEPHATb TOK CTOKa, KPYTU3HY, HanpsXeHuWe OTCeyku, TOK 3a-
TBOpa W Apyrve napamMeTpbl MNONAEBbIX TPAH3UCTOPOB.

McnblTyeMbli TpaH3UCTOpP NoAkfayYalT K 3axumam Kn4-Knb6. OBUXOK NMepeMeHHOro
pe3nctopa R2 ycTaHaBNMBaloOT B HUXHee, nNo cxeme (puc. 1), nonoxeHne. HaxaB KHOMKY
B8, namepsioT Tok cToka |, Nnpu HyneBOM HampsXeHuun Ha 3aTteBope (puc. 3,a). MNpwn Ha-
Xxatom nepekniwoyvyatene B9 nepemMeHHbIM pe3ncTopoM R2 ycTaHaBAMBalOT HanpsixeHue

U, nopsaaka 0,2...0,5 B n BHOBb M3MepsaioT Tok ctoka |, KpyTuaHy S paccuuTeiBaloT no
dopmyne:
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Puc. 3

YBenuumBas HanpsixkeHne Ha 3aTBope, A0OMBAOTCHA YMEHbLWEHNS TOKA CTOKA A0 HyAs
MNN 00 YCNOBHOW BeNUYUHbI (0O6bIMHO 5 MKA). OTO0 HanpsaxeHue (KHOMOYHbIA nepeknoya-
Tenb B9 HaxaT) 6yneT COOTBETCTBOBATb HAMPSAXEHUIO OTCEYKMN.

Ona namepeHusa Toka 3aTBOpa M3MepPSAIOT TOK CTOKa MPWU HYJ1eBOM CMeUWeHun.
3aTeM, ycTaHOBUB nepekntyatenb B14 B OAHO U3 TPEX HUXHUX, NO CXeMe, MOJIOXEHUN,
nepeMeHHbIM pe3ucTtopom R2 pobuBaloTcs TOW Xe BeNUYMHbl Toka cToka (puc. 3,6).
HanpaxeHue Ha 3aTBOpe B 9TOM CJlydae paBHO Hynw. TOK 3aTBopa, NpoTeKkalwwmn ye-
pe3 oAuvH M3 pe3ucTopoB R33-R35, co3paeT Ha HeM NajeHuMe HanNpsXeHus, KOTopoe
MOXHO M3MEepWUTb, HaxaB KHOMOYHbLIK nNepeknoyatenb B9. Tok 3aTBOpa MOXHO onpe-
AeNNTb, YMHOXWB M3MepeHHOe HanpsaXeHune Ha Ko3aP ULMEHT, COOTBETCTBYOLWUN
NAaHHOMY pe3nctopy. 3HavyeHUs kKoapdULMEHTOB NpuBeneHbl Ha puc. 1. BbibpaHHble
COMPOTUBNEHUS PE3NCTOPOB MNO3BONSIOT M3MEPSATb TOKW 3aTBOpa NPUBAU3UTENbHO
ot 0,005 no 40 HA.

M3MEPEHUE NAPAMETPOB TUPUCTOPOB

NcnbiTaTenem nonynpoBOOHUNKOBBIX I'IpMGOpOB MOXHO M3MepAaATb TOK U HanpdaxeHue
cnpamMneHund, TOK BblKJlOYeHNUA, nNnageHne HanpaXxXeHnda Ha BKJNIOYEeHHOM TUpuUucTtTope.

Ana onpepeneHns Toka CNpPSsMAEHUS TUPUCTOP MNOAKJOYAKT Tak, Kak nMokas3aHO Ha
puc. 4,a. NMonoxeHne nepeknyatenen B2-B5 cooTBeTCTBYeT M3MepeHunio BMNoNspHbIX
TPAH3UCTOPOB CTPYKTYypbl n-p-n. [lepeknioyatenb B11 ponxeH HaxoAuTbCA B NONOXeE-
HUn «5 A». [IBNUXOK NepeMeHHOro peamcrtopa R2 ycTaHaBNIMBAIOT B HUXHEe, MO CXeMe,
nonoxeHune, a R1 — B BepxHee.

ﬂ,]‘lﬂ MHOnNKaunnm COCTOAHMA TUPUCTOPaA B Uenb aHoAda HeO6XO,D,I/IMO BKJIIOYNTb namMmny
Ha HanpsxeHue 2,5...3,5 B n Tok 0,15...0,28 A. HaxaB kHonkun B1, B6 n B10, nepemeH-
HbIM pe3ncTopoM R2 NOCTENEeHHO YBENMYMBAIOT TOK yrnpaBaslowWero anekTtpoaa A0 3a-
XNTraHnga namnbl.

TOK, MW3MEepeHHbIN HenocpeacCTBEHHO Nepej BKJAKYEHUWEM, COOTBETCTBYeT TOKY
crnpsMaeHns Tupuctopa. AHaloOrM4yHoO U3MeEPSIOT HanpsixeHne cnpamneHusa (puc. 4,6).
Mpun atom nepeknoyatens B14 ponxeH HaxoauTbca B nonoxeHun «U,, U,», a kHonka B9
HaxarTa.

I/IamepeHme nageHnsa HanpaxXeHusd Ha BKNIOYEHHOM TUPUCTOpPe ocyuwecTtBngeTcsd no
cxeme, noka3aHHOW Ha puc. 4,a, cnepyeT TONbKO UCKAYUTL Nnamny J11. ABUXOK nepe-
MEHHOro peauctopa R1 ycTaHaBnuMBalOT B CpefAHee MNoJjloXeHMe. 3aMblkas HUXHUE U
cpefHne KOHTakTbl nepeknioyatens B8, nepemMeHHbIM pe3nctopom R2 pobuBaiTcs
BK/IIOYEHNA Tupuctopa (9TO 3ameyaloT NO NOSABJEHUIO TOKAa aHopa), Nnocjie 4Yero KHOMKY
B6 ycTaHaBnuMBalT B UCXOAHOE nosioxeHue. MI3MeHAs nonoXeHue ABUXKA MEPEMEHHO-
ro pesumctopa R1, yctaHaBnuBailT TpebyeMblii TOK aHo[a, HaXumalT KHonky B7 mn na-
MepdalT NnageHne HanpsaxXeHusd.
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Ans namepeHus Toka BbIKJIIOYEHUS TUPUCTOPA €ro aHoA NOoAKnYalT K 3axumy Kb,
a ynpaBnawowuii anektpon — Kk Kn4 (puc. 4,B). OBUXOK NepeMeHHOro pesucrtopa 92
ycTaHaBnIMBalT B BEpPXHee, NO cxeme, NonoxeHune, a R1 — B cpeaHee, 3aMblKaloT HUX-

HMEe U cpefHWe KOHTaKTbl nepekntyaTtens B10. HaxaB n oTnycTuB kKHOMky B1, Bkaw4vatwoT
Tupuctop. O ero BkOYeHUN OyaeT CBUAETENbCTBOBATb OTKJIOHEHUE CTPOYKU U3MEpU-
TenbHoro npubopa MM1. MNMnaBHO ymMeHbWwas TOK TUPUCTOpPA NepeMeHHbIM Pe3NCTOPOM
R2, ,quMBachq BbIKJIlOYEHUSA TuUpucTopa, OonpepenseMoro no ckadkoobpasHoMmy
YMEHbLWEHNIO TOKA A0 HYyNA. TOK, NBMEPEHHbLIN HEMNOCPEACTBEHHO Nepepn BblKAIOYEHNEM,
COOTBETCTBYET TOKY BbIKNOYEHUA TUupucrtopa.

NMPOBEPKA HA ®YHKUMOHWUPOBAHUE JIOTMMECKMX MUKPOCXEM

Ana nposBepkn mumkpocxem, Hanpumep cepunm K155, 3aMblkaloT HUXHUE N cCpefHue
KOHTaKTbl nepeknioyatenein B3 n B4, nepeknioyatens B11 yctaHaBnmBalT B NosoxeHue

«50 mMkA», a B12 u B13 — B nonoxeHune «5 B»., Mukpocxemy noaklo4yaioT B COOTBET-
cTBue ¢ puc. 5. OanH M3 ero BXOAOB MOAKJYAOT K 3aXumy Kn6, BbIXop — K 3aXUMy
Kn4, nnioc nutaHma — K 3axumy Kal, MUHYC — K 3axumy Knb.

[ABUXOK NepeMeHHOro pesuctopa R71 fonXxeH HaxoANTbCHA B BEPXHEM, NO CxemMe, No-
NOoXeHUN. MamMeHsss nepeMeHHbIM pe3ncTopomM R2 BXogHOE HanpsXeHne, NONepemMeHHO
M3MEPSAIT BXOAHOE M BbIXOAHOE HaMNpaXeHue noruv-

4YEeCKOM MWUKPOCXeMbl (MOOYEepenHO HaxXmmasag KHOMKU

B9 u B7) n cHuMalOT cTaTU4eCcKylo nepeKmoaneﬁb- Kﬂfé R +
HYI0O xapakTepucTuky. Peaunctop R4 BbiNONHAET poOnb RZ ——
Harpys3ky ncnbelTyeMo MUKPOCXeMbl. 3TO NO3BONSET [ Kné ~ 4 ‘K/M TGB?
NpPoBEPATb MUKPOCXEMbl, MMelLWwne Tak Ha3biBae- +| — + __:__
Mbli «OTKPbITbIA KONNEKTOP» Ha BbIXxOoAe (Hanpumep, b
K171B6557, K1/16558). Mpu M3MepeHUn BLIXOAHOTO U1 K”STPUZ
HanpsaXeHnsa ApYyrux Mukpocxem pesnctop R4 mo- — ~

XeT 6blTb OTKIOYEeH OLHOBPEMEHHbIM HaxXaTuem
KkHonmok B7 u B8. Puc. 5
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Mpn HEeoH6XOAMMOCTU MEeXAY BbIXOLOM MUKPOCXeMbl U 3aXUMOM Ki5 MOXHO BKJIO-
YUTb AOMNONHUTENbHBIA PE3NCTOP — Harpysky.

OnucaHHble Bbille M3MEPEeHUs He ucyepnbiBalOT BCe BO3MOXHOCTU npubopa. Mpwu
HEKOTOPbIX HaBblkax C €ro MOMOLbIO MOXHO CHMMATb camMble pa3HoOOpa3Hble Xapak-
TEPUCTUKN, PasnnyHbIX MNONYNPOBOAHWUKOBBIX MPUMOOPOB, BKJOYAS TYHHENbHble AUOAbI,
doTOope3nCTOpPLl, OQHONEPEXOAHbIE TPAH3UCTOPLI, CTAOUNNTPOHLI, CBETOAMOALI U T.A4.
Ero takxe MOXHO MCNONb30BaTb AJI1 U3MEPEHNSA HU3KOOMHbIX PE3UCTOPOB, HavynHasa oT
0,005 OM 1 BbilLEe METOAOM BONbTMETPa amnepmMeTpa.

Mpun npoBepke pasnUyHbIX PaAMOYCTPONCTB MCNbITAaTENb MOXHO WUCMNONb30BaTb Kak
BonbTamMnepmeTp. Ecnu ero BKAKYMTb TaK, Kak NOKka3aHoO Ha puUc. 6, TO MOXHO U3MEPSATb
HanpsiXxeHne nuTaHusa (HaxaTta kHonka B7), notpebnaemblii Tok (nepeknwo4yatens B8
B HWXHEM, MO CXEeMe, MONIOXEHMUUN) U HaANpsxXeHWe B KaKon-nmbo TOYKke UCNLITYEMOTrO
ycTponicTBa (Haxata kHonka B9). B pspe cnydyaeB B KayeCTBe MCTOYHWKA MUTAHUSA MNpoO-
BEPAEMOro ycTpOiCTBaA MOXET CNYyXWUTb oaHa u3d 6aTtapeit 651 unu 62 (Bknwo4yaeTcsa ne-
pexknioyatenem BT).

2XKypHan «Pagno», 1975, N° 6, c. 43

A. COKOJIbHUKOB

NMPOBHWK AJ1A TMTPOBEPKW MOJIEBbIX TPAH3NCTOPOB

MpocToih cnocob NpPoBEPUTb NONEBOW TPAH3UCTOP — BOCMNONb30BaATLCA NPOBGHUKOM,

cXxemMa KOTOpOro npuBeneHa Ha PUCYHKE.
Korpa BbIBOAbBI NpOBepsemMoOro TpaH3uMcTopa NOACOeAWHEHbl K rHeadpam XS71-XS3
npobHuka, obpa3yetcs reHepartop 34, B koTopom konebaHus BO3HMKAKT M3-3a NONO-
XNUTeNnbHOW 0O6paTHOW CBA3M MeXAy 3aTBOPOM

SB’IID ’ n nctokom. MNockonbky koadpPumumneHT nepepna-
— ISAF.F 4yn Kkackaja C TakuM BKJlOYEHMEM TpaH3ucTopa
r1 C —n He npeBbiWaeT eAuHULbI, AN yBENUYEHUS 00-
0.01 Mx X57.3. paTHOW CBA3UW MPUMEHEH MOBbLIWAKLWNA TPAHC-
dopmaTtop — ob6MOTKa / copmepxuTt 6onbwee
”XS:Z. -;'L_— 4yncno BUTKOB MO CpaBHEHUIO c obMoTkOW //.
gBBT i KonebaHns reHepaTtopa MNpPOCAYyWWUBAKT 4Y4epes

I ~xsy o, ., ronoBHoi TenedoH BF1.

1 + §

KHOMOYHbIA BbikJlo4aTens SB1 HeobOxoaum
8F1 SALZ He MNpPOoCTO And nojadYn HanpaxXeHusa nutaHugd
MR Ha reHepaTtop, a ANA MNOJAYYEHUS HayYanbHOro
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MMnNynbca Toka Nocjsie NOAKNIOYEeHUs BbIBOAOB TpaH3McTOopa Kk rHe3gam npobHuka. 3To
BbI3BAHO TEM, 4YTO NMPU NPOBEPKE HEKOTOPbIX TPAH3UCTOPOB C BGONbLWNUM HAMNPSAXEHNEM
OTCEeYKN reHepaTop 3anyckaeTcs TOJIbKO B Cly4yae yka3aHHoOro cnocob6a nopgayu nuta-
HUS (C GONbWMHCTBOM Xe TPAaH3UCTOPOB reHepaTop HauymHaeT paboTaTb faxe B cinyyae
noAKMNIOYEHUS BbIBOAOB MPW 3aMKHYTbIX BbiBOAAX KHOMOYHOrO Bbikalo4YaTensd, T. e. Npu
NOCTOAHHO MOAAHHOM Ha rHe3ga XS7-XS3 HanpsxeHun nuTaHusd).

Mepeknioyatenem SA7T ycTaHaBAMBAT HYXHYIO MONSPHOCTb NMUTAHWS TpaH3ucTopa
B 3aBMCMMOCTMW OT CTPYKTYpPbl €ro KaHana (kaHan n- uau p-tuna).

TpaHcdopmaTtop T1 — cornacywowmin ot nto6oro manorabapmTHOro TPaH3UCTOPHOTO
papuonpuemMHuka. Ero MOXHO HamMoTaTb CaMWUM Ha MarHUTONPOBOAE U3 NepMannos ce-
yennem 18...30 Mmm’. O6MoOTKa // (ee HamaTbIBalOT NepBOil) A0NXHa coaepxaTb 700 BUT-
koB npoBoga MN3OB-1 0,06 c oTBOAOM OT cepenuHbl, a o6mMoTka / — 2500 BUTKOB TAkoro
Xe nposopga. KoHpeHcatop — nwboro tmuna, UCTOYHUK NUTaHUS — OBa 3anemeHTa 316,
COeAVHEHHble NocnenoBaTenbHo. FonoBHoW TenedoH BFT — manoraGapuTHbIli, Hanpu-
Mep, TMnoB TM-2, TM-3 nn6o kanctonb TA-56M. KHONOYHbLIN BbIK/OYATENb U NMEPEKIto-
yatenb — nwboit KOHCTPykuun. Jetanein B NpoOHUKE HEMHOIO, MX HETPYAHO pa3Mec-
TUTb B KOpnyce Hebonbwunx rabapuTos.

C nomMouwblo 3Toro npobHuka npoBepsanmMcb TpaH3ucTopbl cepuin KM103, KMNC104,
KM302, KN303, KMN305, KMN307, KMN313, KMN350 (3atBOpbl NOAKNO4YalOT NOOYEPEnHO).
Kpome TOro, ycnewHo KOHTponupoBanacb paboTocnocoBHOCTb GMNONAPHBIX TPAH3UC-
TopoB cepuin MMN37-MMN42, N213-M217. B atom cnyvyae kK rHe3ay XS7 noaknio4yancs Bbl-
BOA KOonnektopa, k rHesay XS2 — BbiBoa 6a3bl, kK rHesny XS3 — BbiBOA amuTTepa,
a nepeknyaTtenb ycTaHaBAMBaNCS B MNONOXEHUE «p» ANS TpaH3McTOpa CTPYKTyphl
p-N-p MAX B NOJNIOXEHUE «N», €CNN TPAaH3UCTOP CTPYKTYpPbl N-p-n.

BOo3MOXHO, Npu NoAKNOYEeHUU K NPOOHUKY MCNPaBHbIX TPAH3UCTOPOB 3ByKka B Te-
nedoHe He OypeT. 3HauuT, He cobniopeHa das3mpoBka BKIlOYeHUa TpaHcdhdopmaTopa.
HyXHO NOMEeHATb MecTaMu BbIBOAbL OOMOTKM /.

KypHan «Paamno»,1968,N°6,c.34

A. BOPUCOB

KAK MPOBEPUTb TPNUHNCTOP?

Cpenatb 3TO MOXHO C nomouwbio npubopa-npobHMKa, CXxema KOTOPOro npueeneHa
Ha pucyHke. BknioyaeTcs npnbop B OCBETUTENIbHYIO Ce€Tb BbikjloyaTtenem Q7. Mpu aTtom
Ha BTOPUYHON 06MOTKE MoHMXatuwero TpaHchopmaTtopa T7 nosABNAETCHA NepemMeHHoe
HanpsxeHne okono 20 B. Cpa3y Xe BCNbIXMBaeT CBETOBOW CUTHanM3aTop BKAOYEHUS
npnbopa — cBeTopuop HLI1. :

L rngra 9 f'\_,gf
Ny — “Coms” vl 4 -
S ¢, Ay KA1056 3 XP3
AL ——Bl—CID——I — M\
3( B, AN307A R2 100 581 Y3 |
{1 =
xP1 I
0.05m | - @amz AN307A :
I
R e '
P i w0 7 |
R3 1 '
V02 HL3 ATI307A ;4 r;a o xPe |
KA1056
T )— H-_J
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MepemMeHHOE HanpsixXeHWe CO BTOPUYHOW 0OMOTKM TpaHchopmMaTopa nNocTynaeT ye-
pes3 peanctop R4 v wynbl XP2, XP4 Ha BbiBOAbl aHO4A M KaTo4a NPOBEPSAEMOro TPUHUC-
Topa. Ho TpMHMCTOP AONXEH OocTaBaTbCHA 3akpblTbiM (€CNW OH, KOHEYHO, UCNpaBeH),
No3TOMY HW OAUH M3 ceeToamonoB HL2, HL3 He ponxeH ropeTb.

Jlanee HaxuMMaloT Ha KHOMKY Bbiknioyatena SBT v nopaloT Ha ynpaBnsoWNN 31eKT-
pon TpuHucTopa Yepe3 wyn XP3 ooHOMONYNEpPMOAHOE HaAMPSAXEHUWEe MNONOXUTENbHONU
nonsipHocTu. BoT Tenmepb JONXEeH BCNbiIXHYTb cBeToauopn HLZ («M» — npamoe), cBupe-
TENbCTBYIOWNIA O BKIKOYEHUM TPUHUCTOPA NPU Nojdaye Ha HEro NpsAMoro (NaKc Ha aHo-
e, MWUHYC Ha kaTone) HanpsxeHus. Ecnum Xxe TpuHuctop «cpabaTtbiBaet» M npu 06-
paTHOM (MUHYC Ha aHOoAe, NMKOC Ha KAaTOAEe) HanpsaXxeHuu, 3aroputca U ceetopguopn HL3
(«O» — obpaTHOE), CUTHANN3NPYS O HEMCMNPABHOCTU TPUHUCTOpPA.

3TuM NpnbOPOM MOXHO NPOBEPSATL CUMUCTOP — PA3HOBUAHOCTb CEMENCTBA TUPUC-
TOPOB, BHELWHE MOXOXMWUW Ha TPUHMUCTOP. BbIBOAB Yy HEro Takume Xxe — aHoOpA, KkaTon,
ynpasnsoownii anekTpon. lNpu HaxaTunm KHOMKKM BbiknoyYaTena SB1 ponxeH no-npexHe-
MYy BCMNbIXHYTb cBeToamopn HL2. Ecnu xe xoTa 6bl oauH n3 cBeToamnonos (HL2 wnnun HL3)
BCMbIXHET 4,0 HaXaTusa KHOMKW, TakOW CUMUCTOP UCNONb30OBaTb HE CneayerT.

NMpnb6opom, KpoMe TOro, MOXHO NMPOBEPSATb U NONYNPOBOAHUKOBbLIE AMOAbI, MOAKIIO-
yas K ux BbiBogam wynbl XP2 (k aHopy) n XP4 (k katomy). Mpu ucnpaBHOM Auope Aon-
XeH ropeTtb cBetopguon HL2, npn HeucnpaBHoM — nubo HL2 n HL3 (puop npob6buTt), nubo
HU OQWUH M3 HUX (B gMone obpbiB).

Kpome ykazaHHOro Ha cxeme, auop VDT moxeT GbiTb N060N APYroin BoINPAMUTENb-
Hblil, paccYyuMTaHHbIi HA MaKCUMaNbHbIN NPAMONA TOK He MeHee 200 mMA, VD2 — nwoboi
BBINPAMUTENbHLIA C NpAMbIM TOKkOM 6onee 20 MA. Pesuctopbl — MJIT-0,5 (R1, R3),
MNT-2 (R2), N3 unn NOB (R4) MmowHoOCTbIO HEe MmeHee 4 BT. B kpailHeM cny4yae pe3nctop
R5 MOXHO cocTaBuTb M3 ABYX pe3uctopoB MJIT-2 conpoTtmBneHnem no 200 Om, BKkAtO-
YyeHHbIX napannenbHo. KonpeHcatop C1 — MBM Ha HOMWHanbHOE HAaNPSXEHWE HE HUXe
160 B. CeeToanopb — niobble apyrue, Aaxe pas3HoOro LBeTa CBeYeHUs. TOK Yepes3 cBe-
TOANOA, a 3Ha4YuUT, APKOCTb CBEYEHUS, orpaHmymBatoT nogbopomM pe3nctopa, BKIOYEH-
HOro nNocnefoBaTeslbHO CO CBETOAUOLOM.

TpaHcdopmMaTop NUTAHUA MOXET OblTb FOTOBLIN MOUWHOCTbLIO He meHee 10 BT ¢ ne-
PEMEHHBLIM HanpsXeHWeM Ha BTOpPUYHOW oO6MoOTKe 20...24 B npu TokKe Harpysku Ao
0,3 A. CamMopenbHbli TpaHcPopmMaTop MOXeET ObiTb BbIMONHEH HAa MarHMTOonpoBoOpAe
LLI20x30, o6MoOTKa / foNXxHa copepxaTtb 2200 BuTkoB nposoga MN3B-1 0,1, o6bmoTka // —
240 ButkoB MNOB-1 0,35.

Mpnbop MoxHOo cobpaTb B NOAXOASLWEM KOPNyCe, PAacnosiOXMWB Ha ero nepepgHen na-
HEeNn KHOMOYHbIK W CeTeBOW BbkJlOYATENN, CBETOAMOAbLI W MNPEeLOXPAHUTEND.
M3 kopnyca BbIBOOSAT NMPOBOAHUKM B U3ONSLUN M NpUnNamBalT K MX KOHLAM B KayecTBe
WYNoB 3aXMWMbl «Kpokoaun» — UMK YyAOOHO noAaknioyaTbCs K BblBOAAM NPOBEPSEMbIX
netanemn.

B uenax 6e30nacHOCTM 3aXWMbl cneayeT Noakawyate Nnpu o6ecTo4eHHOM npubope,
Korpa He ropuT cBetopuop HLT.

XKypHan «Paguno»,1991,N°8,c.76

B. CTENAHOB, B. ®P0OJIOB

NCIbITATE/Ib MANNTOMOLWHbIX TPAH3NCTOPOB

McnbiTaTenb TPaH3WCTOPOB ABNSETCA OAHWM U3 Tex M3MepUTenbHbiXx NpubGopos,
noTpebHOCTb B KOTOPbIX paguonobuTenb WCMbiTbiIBaeT OyKBAjibHO C MNEpPBbIX LWAros.
3HaunTeNbHbIN pa3bpoc napamMeTpoB TPaH3WCTOPOB obBycnaBnvBaeT HEOOGXOAMMOCTb
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MX MPOBEPKW A0 YCTAHOBKU B KOHCTpympyemoe ycTponctBo. O6bIMHO AOCTATOYHO 3HaTb
ABa OCHOBHbIX MapameTpa: cTatudeckuin koadduumeHT nepepaym Toka B, B cxeme
cC o6WMM 3MUTTEPOM (OH MO3BONSET OUEHUTb YCUNUTENIbHbIE CBOWCTBA TpaH3ucTopa)
n obpaTHbI TOK KONNEeKToOpHOro nepexopa |, (N0 ero BennMyYnHe CyasAT O Ka4ecCTBE TpPaH-
3uctopa). OnuceiBaemMblil HUXe NpMBoOp paccynTaH Ha M3MepeHMe UMEHHO 3TUX napa-
MeTpOB.

&) 6)
Puc. t

Kak nasectHo, koaddunumneHt Bm B 3HAYMUTENIbHOW Mepe 3aBUCUT OT pexuma name-
peHui n, B nNepBylo o4yepenb, OT TOka aMuTTEepa MAMm GNM3KOr0O eMy MO 3HaAYEeHMUI0 Toka
Konnektopa.

BonNbWWHCTBO X€ ONUCaHHbLIX B paguMoniobuTenbCcCKoW nuTepaTtype ucnbiTatenen
TPaH3UCTOPOB pPacCYMTaHO Ha M3MepeHne 3TOro napameTpa NP GUKCUMPOBAHHOM TOKe
6a3bl (50 nnn 100 mkA). Mpun aTom 4em 6onbwe kKoapduumneHT B, Tem 6onbwmm nony-
4yaeTCd WU KOJNINEKTOPHLIN TOK. Alpyrumu cnosamun, peadynbTtaTbl N3MEepPeHUn 3TOro napa-
MeTpa 0OKa3blBalTCA HECPaAaBHMMbIMUW, TakK Kak N3MepPEHNA NPOnN3BOAATCA B pa3HbIX pe-
XumMax*.

B oTtnnuyme oT 3TUX NpubGOpPOB ONUCHIBAEMbIN UCNbITATENb PAaCCYMTAH HA M3MepeHune
cTaTu4yeckoro KoadduuMeHTa nepenayn Toka Npu CTabUAN3UPOBAHHBLIX TOKAX IMUT-
Tepa. 3T0 NMO3BONSET OLEHUTb YCUNNTENIbHbIE CBONCTBA TpaH3McTOopa B pexume, 61um3-
KOM K paboyemy (T. e. Npu Toke 4Yepe3 TPAH3NUCTOP B peasibHOM YyCTPOWNCTBE).

YnpoueHHaa cxema namepeHunsa kosdppuumnenta B, nokasaHa Ha puc. 1,a. Kak Bupa-
HO N3 CXEMbl, VICI'IbITyeMbII7I TPaAaH3UCTOP BMEeCTe C 3neMeHTaMunm mncnoeltatenda 06pa3yeT
" ctabunusaTtop Toka. HanpsxeHune Ha 6a3y TpaH3ucTopa nopgaetcsa co ctabunutpoHa /J,
a B €ro SaMUTTEPHOWN (KONNEKTOPHOM) uLenn TeyeT TOK, NMPakKTUYECKM He 3aBUCALWUN OT
M3MEHEHUN HANPAXEHUS UCTOYHMKA NMUTAHUSA. DTOT TOK NErko paccyntatb no dopmyne

/ =UC—U35
2 rR2 '
roe |, — TOoK amutTepa, A; U, — HanpaxeHue Ha ctabunutpoHe [, B; — nageHuve

HanpsXeHUss Ha 9MUTTEPHOM nepexone TpaH3ucrtopa, B; R2 — conpoTuBneHne pesunc-
TOopa B aAaMuUTTEpHOM uenn, Om.

[TockoNbKy Ha nNpakTuke NPUXOAUTCHA UMETb Oeno Kak ¢ repmaHumeBbiMun (U,
=0,2...0,3 B), Tak u ¢ kpemHuesbvimn (U,, = 0,6...0,7 B) TpaHanctopamu, To npun pacyete
no nNpuBeneHHO dopmMyne CONPOTUBIIEHUN PEe3NCTOPOB, COOTBETCTBYIOLWMX BbiOpaH-
HblM 3HA4Y€HNAM SMUTTEPHOro Toka, MOXHO B349Tb CpeaHee 3HaydYeHue nageHunsa Hanpsa-
XeHus Ha amuTTepHom nepexone 0,4 B. B aToM cnyyae OTKJIOHEHWE S3MUTTEPHOrO Toka
npuv mMcnbelTaHUM N0OO6bLIX MAaNnOMOLWHbBIX TPAQH3MCTOPOB (M BbIOPAHHOM HanNpPsXeHWW Ha
ctabunutpoHe U) He npeBbiwaeT £10% OT HOMUHANBLHOTO.

* bonee nogpobHo 06 3TOM MOXHO npoymTath B ctatbe B. CtenaHoBa n B. ®ponosa «Mcnbitatens TpaH+
3uctopos» (Paguno, 1975, N2 1, c. 49).
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Puc. 2

Mpun 3apaHHOM TOKe amMuTTepa Tok 6a3bl TpaH3McTopa 0OpaTHO NpPoOMNOpPLUOHANEH
BeNn4ynHe koaddunumneHta B, (4em OH Gonbwe, TeM MeHblwe TOK 6a3bl, n HaobopoT),
I'IOSTOMyLLIKaﬂyI'IpI/IGOpaMO)KHO0Trpa,D,yI/IDOBaTbBaHa'-IEHVI'FIXBCT.Bcr.

Mpun namepeHun obpaTHOro Toka KONNEKTOPHOro nepexona UCNbITYyeMbli TpaH3uUC-
TOp BKJIlOYaeTCcsa, Kak nokasaHo Ha puc. 1,6.

MpuHuMNuanbHaa cxema ucnelTatens TPaH3UCTOPOB NpuBefeHa Ha puc. 2. Mpubop
obecneymBaeT MaMmepeHne obpaTtHoro Toka konnektopa go 100 mkA, a koadduumneHta
B,, — ot 10 po 100 npu Toke amuttepa 1 MA n ot 20 go 200 npu Tokax 2, 5 n 10 MA.
MpoBepsieMbln TPAaH3UCTOP NoAkJoyYyaeTcs K rHe3noBol konopke W1, Boibop amuttep-
HOro TokKa, Mpu KOTOPOM HeobxoAUMO M3MepuTb kKoadduumeHt B,,, ocyuwecTBnaeTcs
nepeknioyatenem B3, BknoyawwmMm B aMUTTEPHYIO Lenb OAWH M3 pe3ncTtoposB R5-RS8.

Ona coxpaHeHua yka3aHHbix (20...200) npenenosB nMamepeHun kosdpobuuymnenta B,
npu Tokax ammuTttepa 5 1 10 MA B TpeTbeM 1 4YeTBEPTOM NOJSIOXeEHUAX nepeknoyaTena B3
napannenbHo MuUKpoamMnepmeTpy KOMMONekca noaknwyaloTca pe3uctopbl R3 n R2,
B pe3ynbTaTe 4ero TOK €ro MOJIHOro OTKAOHEHWS yBenMymBaeTCsd COOTBETCTBEHHO A0
250 n 500 mkA.

MepeknioyeHne ncnoitatens ¢ mamepeHnsa kosbdobuuneHta B, Ha namepeHne TOKa
I, npou3sBoaunTcsa nepeknovatenem B2. lNepBbli M3 3TUX NapaMeTpOB n3MepsaeTcsa npu
HanpsXeHUN Ha KonnekTope (OTHOCUTENbLHO aMuTTepa) npumepHo 4,7 B (npun Hanpsaxe-
HUnM 6aTapen nutavus 9 B), BTOPON — Npu TakoOM Xe HanpsXeHun, CHUMaeMOM CO cTa-
6unutpoHa A1.

MepexknioyaTtenb B1 cnyxuT ons U3MeHeEHUs NONSPHOCTU BKJOYEeHUs BaTapeun nuta-
HUS, MUkKkpoamnepmeTpa u ctabunutpoHa 7 npu mcnblTaHUW TPAaH3UCTOPOB pas3HOW
CTPYKTYpbl (p-n-p n n-p-n). Pe3aunctop R4, BkAOYaeMbli B UeNb KONNEKTOPHOro nepe-
xona npu mamMepeHnnm obpaTHOro Toka, OrpaHMyYmBaeT TOK 4Yepe3d MUKpoamnepmeTp
B Cny4yae, ecnv nepexon okaxetcs npobutbiMm. M3mepeHne napamMeTpoB NPOM3BOAUTCS
npm HaxaTown kHonke KHIT.
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McneiTaTenb TPaH3NCTOPOB CMOHTMPOBAH B TakOM Xe KOprnyce, kKak W OoCTanbHble
npubopbl komnnekca. PaameTka nepefHel naHenn noka3aHa Ha puc. 3. Bce petanu,
KpoMe pa3bemoB L1 n /2, cCMOHTUPOBAaHbLI Ha nnaTte (puc. 4), N3roTOBNEHHOW N3 CTek-
notekctonmTta (MOXHO retuHakca) TonwmHonm 1,5 mm. MNepeknwoyatenn B1-B3 —paBux-
KOBble OT TPA@H3UCTOPHOro npuemHuka «Cokon». ABa n3d Hux (B1 n B2) ncnonb3oBaHbl
6e3 namMeHeHun, Tpetuih (B3) — nepepenaH B ABYXMNONIOCHbLIA HA YeTbipe MONOXEHUSN
(yBaneHbl KpaHue HENoOABUXHbIE KOHTAKTbl, @ NOABUXHbLIE MepecTaBlieHbl TaK, 4TOObI
obecneymBanacb cxema KOMMyTauuu, nokasaHHas Ha puc. 5).

BbiBOoAbl nepeknioyaTenein, a Takxe kHonku KH1 (manorabapuTtHas, Tuna KMI-1)
BCTaBJ/leHbl B OTBEPCTUSA NnnaTtbl (CM. CXeMy COefAMHEeHUNA Ha puc. 6) n yaepxusaioTcs
B HEN NPUNAssHHbIMW K KOHTakTaM COEAWHUTENbHbIMW NMPOBOAAMWU (MEAHbI NYyXeHbl
nposoa anameTpom 0,5 mm). B mecTax nepeceyeHnir Ha NPOBOAHUKN HageTbl U30NALN-
OHHble TPY6KM N3 nonuBuHunxnopuaa. CoeanHeHna ¢ padbemamu L1 n L2 BLINONHEHBI
rM6KMUM MOHTaXHbIM NnpoBoaoM MILLUB cedvennem 0,14 Mm?.

Bce nepeknioyatenn cHabXxXeHbl yka3aTensaMum MONIOXEHWUW, aHanormyHbIMM Mo
KOHCTPYKLUUN TeM, KOTOpble MPMMEHEHbl B reHepaTtope CUrHaaoB 3BYKOBOW 4YacCTOThI.
Ana HabnopeHns HaanNucen Ha HUX B MepefHel CTeHKe Kopnyca ncnolitatens BbiNMUIEHbI
OKHa NPAMOYrofibHOW GOpPMblI.
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MoHTaxHasa nnata 3akpenfseHa B Kopnyce ¢ NOMO-
Wblo Tpex BUHTOB M2x5, BBUHYEHHbIX B pe3bOOBbIe
CTOMKW (OpraHM4eckoe CTEKNO TONWMHON 6 MM) Bbl-
coton 20 MM, n raek KkHonkn KH1. C kopnycom CTOMKMU
cCoeANHEeHbl TakKUMU Xe& BUHTaMMu, HO C NOTaliHOW ro-
NOBKOWN.

KoHCTpykuusa rHe3goBoi konoaku LT mMoxeT ObiTh
nwoboi (o4yeHb yaobHa konoaka, OnNMcaHHass B ynoms-
HYTOW BblWe cTaTbe) — BaXHO NUWb, 4TOObLI OoHa obec-
neymBana HapeXHbli KOHTakT C BblBOAAaMMW TpaH3uC-
TOpPOB.

B kayecTBe WTencenbHOW YacTu pasdbemMa L2, kak
MW B paHee oOnNucaHHbIX Npubopax, NPMUMEHEH LOKOMb
OT naMnbl OKTalbHOW Cepumn.

HanaxunBaHne ucnbiTatens TPaH3NCTOPOB CBOAUT-
C B OCHOBHOM Kk noabopy peanuctopoB R3 un R2. Peau-
cTop R3 nopb6GupatoT Tak, 4TOObl NMpPWU NOAKAOYEHUU
ero napannefbHO MUKpoaMnepMeTpy BEpPXHUWA npe-
nen namepeHus Toka ctan paBHbiM 250 MKA, a pe3uc-

TOop R2 — Tak, 4T06bLI 3TOT nNpepen ysennuuncsa go 500 mkA. MopobpaHHble Taknum obpa-
30M pPe3ncTopbl yCTaHaBAMBAIOT HA MECTO.
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Wkany pna namepeHuna koadpduumneHta B, paccuynTbeiBaloT no popmyne
Ber = lo/l5,

roe |, — Tok aMuTTEpa, COOTBETCTBYIOLWMNIA BoIOPAHHOMY pexXumy namepeHuns, MA; |, —
TOK, OTCYUTAHHbLIA MO WKane cCTpenoyHoro npmubopa B Lenn 6a3bl NMPOBEPSAEMOro TpaH-
3ncrtopa, MA.
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PacuyeT ypo6HO Npon3BecTN NpU Toke amMuTTepa, paBHOM 1 MA. TONyYeHHble TaKUM
o6pa3om 3HayeHUs koadbdbuuneHta B,, BHOCHAT B Tabnuuy (ee MOXHO pacnonoOXuTb
Ha OTKMAHOW NaHenn OCHOBHOro 6n10ka KOMNNekca), KOTOPOW M NONb3yTCA Npu paboTe
c npubopom. Cnenyet TONbKO MOMHUTb, 4TO NMPKU TOokax aMuTTepa, paBHbiXx 2, 5 n 10 MA,
3HavyeHuns By, n3 Tabnuub Heo6XOAMMO yMHOXAaTb Ha 2.

McnbiTaHMs TpaH3ucTopa HaYMHAWT C M3MepeHUs o0OpPaTHOro Toka KONNEKTOPHOTo
nepexopa. YCTaHOBWB nepeknioyatenb BT B nonoxeHue, cooTBeTCTBylOWeEee CTPyKType
TpaH3uctopa, 82 — B nonoxeHwune «l,», a B3 — B nonoxeHune «1» nam «2» HaxmmaoT
KHOonNKky KH 1 n oTcYuTbiBalOT TOK /,, NO WKane MmkpoamnepmeTpa.

NMocne aToro nepeknwoyatens 82 nepeBOoAAT B nonoxeHue «B,» un, BoiGpaB TOK
aMuTTepa nepekniwyatenem B3, BHOBb HaxXxWMMalT KHONky. OTcYMTaB 4YMCNO OEeNeHUNn Ha
wkane MukpoamnepmeTpa, onpenensioT no tabnumue CooTBeTCTBYylOWee eMy 3Ha4YeHune
KoadppuuneHTta B, .

XKypHan «Pagno», 1976,N°11,¢c.52

M. BOPOBMUK

NCMNBbITATEJTb NONYNPOBOAHWNKOBbBLIX NMPUBEOPOB

Mpun paspaboTke aTtoro npubopa-npucrtaBkM K aBTOMETPY He CTaBunacb 3ajaua
OLOCTUXEHUSA BbLICOKOW TOYHOCTU MNM abBCONIOTHOW NOJHOTH MPOBEPSEMbIX XapakTepuc-
TUK TOTO WAN MHOTO NONYyNPOBOAHWKOBOTO npubopa. Mo MHeHNIO aBTopa, Takoh noaxopn
npusen 6bl K HeonpaBAaHHOMY yCnoXHeHuio npubopa. lMpegnaraemas BHUMaHUIO pa-
avonobuteneih npucrtaska CAYXWUT MANCTpaunein Toro, HackKoNbKO OBWMPHO YUCNO Na-
paMeTpoB CaMbiXx Pa3HbiIX MONYyNPOBOAHMKOBLIX NMPMBOPOB, KOTOPOE MOXHO M3MEpPUTb
C NOMOWbIO aBOMETPaA, HE MCNONb3yA HUKAKWX aKTUBHbIX 3IEMEHTOB W BHEWHUX UCTOY-
HUKOB NUTaHWA.

McnbiTaTenb NO3BONAET CHUMATb BONbTaMNepHble XapakTepucTUKW AMOAOB, B TOM
yncne $oTO0-, CBETO-, TYHHENbHbIX U OOpawWeHHbIX, B MHTepBanax HanpsaxeHuus 0...4.5 B
ntoka 1 MkA.,.0,5A.

Y 6MnonapHbIX TPAH3UCTOPOB NO6GON CTPYKTYypbl C NOMOWbIO MPUCTAaBKN MOXHO
mM3mMepuTb ob6paTHbIA TOK konnekTopHoro nepexopa |, Tokun 6a3b |, nu konnektopa I,
(N0 MX 3Ha4YeHUAM paccHYUTHIBAOT CTaTuy4eckuin koapoduuneHT nepepadm Toka h, ),
HanpsxeHusa amutrep—o6asa U,, n konnektop—amutrtep U,

, TNpwn nposepke nNonesbLx TPAH3MCTOPOB NPEAYyCMOTPEHO M3MepeHne Toka cToka /,
(BTOMYMCneHayYanbHorol, ,,,)uHanpaxerHmasaTtsop—uncrtokU,,(eTomuncneorcedkmnl,, ,;.).MOCKONbKYI
HOCTU, B pexume namepenns napametpa U,, ,,, Ha UCTek TpaH3ucTopa nogalwT Nono-
XWTeNbHOe HanpsaxeHue, a 3aTBOP COEAUHSAT C OOWMUM NPOBOAOM (MMEHHO TakuMm
cnocob6oM co3faloT Heob6XoAMMOe HanpsaXeHWe CMeWeHNs Ha 3aTBOpPe BO MHOIUX yCT-
poictBax). MNpun CHATUM CTOK-3ATBOPHbLIX XapakTEPUCTUK TPAaH3UCTOPOB C M3ONUPOBAH-

HblM 3aTBOPOM Heo6xoAMMO genaTb ABa BuWAA U3MEPEHWN: OTAENbHO ANS MNONOXMUTENb-

HbIX U OTpuUAaTeNbHbIX Hanpaxexuunn U,,.

Kpome Toro, npuctaBka No3BONAeT UBMEPUTb TOK Yepe3 MAaNOMOLWHbLIA TPUHUCTOP B
OTKPBLITOM M 3aKPbITOM COCTOSIHUSX, TOK Yepe3 ynpaBAsiOWMA Nepexon U HanpsxeHue
Ha HeM, OTKpbiBalLUWmMe TPMHUCTOP NPU HanpsaxeHun Ha aHope 4,5 B, a Takxe mex6as3o-
Bbll TOK U HanmpsaXeHUWe HAa BMUTTepe OAHOMEePEXOAHOro TpaH3uctopa. C noMolwbio Uc-
noiTatTens HeTPyaAHO nopob6paTb napbl TPAH3UCTOPOB MO HanNpsaXeHuWio amMuttep—6asa
AN ctatmyeckomy koodduuneHTy nepepaym Toka h,,, cBeToaMOAb NO APKOCTU CBeYe-

HUA U T. 4.
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Pac. 1
MpuHunnunanbHaa cxema ucnoiTatend npusBefeHa Ha puc. 1. Ero ocHoBa — KHOMNOY-
Hbll mepeknloyaTens S32-SB6, nepBble MNATb KHOMNOK KOTOPOro — C 3aBUCUMON ¢pukca-
uMein, a nocnefHasa —- Cc He3aBucumol. PoseTkm XS1, XS2 npepHasHayeHbl AN COenn-
HEHWs C aBOMeTpOM (B 3aBUCUMOCTM OT CTPYKTypbl OGMNONApHOro TpaH3ucTOopa
W Tuna kaHana nonesoro), XS3 — AN NOACOEAUHEHUS MCNbITYEMOro NONYNPOBOLHUKO-

Boro npubopa.
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PaboTy npuctaBky yaoOGHO pPaccCMOTPETb HAa YaCTHbIX CXeMax M3MepeHus
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Pue. 3

CxeMa m3amepeHns ob6paTHOro Toka KONNEKTOPHOro nepexopa /,;, TPaH3ucTtopa
CTPYKTYpb nN-p-n (C aBOMEeTpOM coeAuHeHa po3eTka XSI1, HaxaTta kHonka SBT1) noka-
3aHa Ha puc. 2.

M3meputenbHas uenb cocTouT u3 G6atapen nutaHua asometpa GB, mwukpoamnep-
meTpa PA n pesaunctopa R5, orpaHnymBatouwero ToOkK 4epes3 Hero B cliy4yae, ecim npoBeps-
eMblii nepexopn npobut. lMpu HaxaTol kHonke SBT nM3MepsioT Takxkxe ob6GpaTHbie TOKWU
OVWOA[O0B, P-N NepexonoB MONEBbIX TPAH3MCTOPOB, TOKM YyTEYKN KOHAEHCATOPOB, CHMUMA-
I0T CBeTOBble XxapakTepuctukm GoToaNOL0B.

Mpun namepeHun Toka 6a3bl (HaxaTa KHomka SB2) cxema ucnboliTatens BbIFASAUT, Kak
nokasaHo Ha puc. 3. NMepeMeHHbIM pe3anuctopom R3 3apalT Tok 6a3bl rpy6o, pe3ncTo-
pom R4 To4Ho. Pesauctop R2 orpaHuuymnBaeT notpebnaemMblii oT 6aTtapeun GB TOok, Hanpu-
Mep, B cly4yae MpoOBepku TpaH3ucTopa ¢ NPOOBUTBIM y4acTKOM 3MUTTEP—KONNEKTOP.
M3MepeHWs HayuHaloT MPWU MNONHOCTbIO BBELEHHbIX COMNPOTUBNEHUSAX O0BOUX MEpPEeMeH-
HbIX PE3NCTOPOB (MX ABUXKN — B HUXHUX — MO CXeMe — MNONOXEeHUAX). YCTaHOBUB Tpe-
6yemblii Tok 6a3bl, aBOMETp NepeknoyalT B PeXUM M3MEPEHUA MOCTOSHHOTO Hanpsxe-
HUS, a B NpUCTaBKe HaXuMmalwT Ha kKHonky SB4 («Ug,,»). Mpu atom aBomeTp (BepHee —
BONbTMETP) MOAKNIOYaeTCca napannenbHo rHesgam «3» u «b», a BMecTo Munnmamnep-
meTpa PA B uenb 6a3bl BKAlOYaeTCs ero akBuBaneHT — pe3uctop R1.

AHanorM4Ho M3MepsaioT NPAMOW TOK 4epe3 pP-n Nepexon W HanpsaxXeHue Ha HeMm
Yy Pas3funyYyHbIX LUMO[AOB U TPUHUCTOPOB.
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KonnekTOpHbIN TOK N3MEPHAIOT MO CXeMe, NPUBEAEHHOW Ha puc. 4 (B ucnolTtatene Ha-
xaTta kHonka SB3). Kak BUAHO, aBOMETpP B 3TOM Clyyae nepeksoyaeTcs B LeNb rHesna
«K», a B uenun rHesga «b», kKak 1 NpM M3MEPEHNN HANPAXEHNS Ha p-n nepexone, ocTaeT-
CH BKJIlOYHEHHbIM pe3ucTtop R1. Nl3amepeHHOe 3Ha4YeHue KOJIJIEKTOPHOro Toka /, AenaT Ha
yCTaHOB/NEHHbLIN paHee Tok 6asbl /; M noaydalT cTaTu4eckuih KoadPuuUMeHT nepepaun
h,,, (Ana yno6cTBa BblYMCNEHU TOK 6a3bl pekoMeHayeTCsa ycTaHaBnuBaTb pasHbim 0,1;
1 nan 10 mMA). Ecnum Heob6XxoQMMO U3MEPUTH HanNpsXeHNne Mexay KonnekTopoM U aMuT-
TEPOM TpaH3nUCTOpa A aHoAOM N KAaTOAOM TPUHUCTOpPA, aBOMETP NEPEBOAAT B PEXUM
BONbTMETPA U HaxXmMaloT Ha KHOoNKy SB5. BMecTo munnuamnepmeTtpa PA B 8TOM crny4yae
BKJllO4aeTCs pe3ucTtop R2.

MoneBble 1 ogHONEpexoAHble TPAH3UCTOPbl MUCNBITHIBAOT NPU HaxaToW KHonke SB6.
Cxema namepeHus ux napameTpoB (puc. 5) oTnmyaeTcss OT PACCMOTPEHHbIX BbllIEe TEM,
4TO Ha rHe3pe «b» po3eTkn XS3 3apaeTcsa He TOK, @ HaNpPsaXeHWe, CHUMaemMoe C ABuUXKa
nepemMeHHOro pesucrtopa R4.

Mpn HaxaTtoi kHonke SB3 («/,, /») B HWXHEM MNOJOXEHUN ABUXKA MUAnnamnepmMmeTp

PA nokaxeT HayajbHbIA TOK CTOKa / noneBOro TpaH3ucTtopa unn mMex6as3oBblii TOK

nau
OAHOMEepPEexonHOro TpaH3NMcTopa B 3akKpblITOM COCTOAHMUW (BbIBOA 9MUTTEepa NocnepHero
noaknioyatT kK rHe3ay «b», a BoiBoabl 6a3 17 n 2 — COOTBETCTBEHHO K rHe3gam «3» u
«K»). YKka3biBaeMblli B MacnoOpPTHbIX AAaHHbIX OAHONEPEXOAHOr0 TpaH3McTopa napamMmeTp
Mex6a3oBoe CONMPOTUBIIEHNE BLIYUCASIOT NyTeM AefleHus HanpsxeHusa 6atapen GB Ha
Mex6a30BbIA TOK.

B HekOTOpPOM MONOXEeHMW nepemelaemMoro BBepx (puc. 5) ABUXKA NMEPEMEHHOrO
pe3ucTtopa R4 Tok CTOKa NONEBOro TpaH3nucTopa CTAHOBUTCSA paBHbIM 0 (HAa CaAaMOM HUX-
HeM npepene uamepeHus asometpa). Ecnm Tenepb HaxaTb Ha KHONKy SB4, To aBoMeTp,
nepeksilo4eHHbI B pexum BonbTMeTpa (PUT), nokaxeT HanpsaxeHue otcedku U,, ...
CoenaB HECKOJIbKO MPOMEXYTOYHbIX U3BMEPEHUN, HETPYAHO MOCTPOUTbL CTOK-3aTBOPHYIO
XapakTepucTuky U NPOU3BOAHYIO OT HEe — 3aBUCUMOCTb KPYTM3HbI S OT Toka CTOKa.
Ecnn TpaH3MCTOpP C M30MPOBaHHBIM 3aTBOPOM, M3MEPEHUS NMPOoAONXalT n B ob6nacTu
MONOXUNTENbHbIX Hanmeeanh, Ang 4ero BblIBOAbl 3aTBOpPa U MCTOKA MEHAKT MecTamMu.
MoAnoXxky Takux TPaH3UCTOPOB BCcerga Heo6xoAMMO NOACOEANHATD K THE3[y «I».

Mpun nposBepke OoAHONEPEXOAHbLIX TPAH3UCTOPOB ClleAyeT NMOMHUTbL, 4TO OO HEKOTO-
poOro HanpsXeHWsa Ha aMUTTepe TOK Yepeld TpaH3UCTOp (HaxaTta kHonka SB3) ocTaeTcsa
HEW3MEHHbIM, a 3aTeM pe3ko Bo3pacTtaeT. OTkpblBawolWee HanpsaxeHune U, (namepsaioT
npu HaxatoW kHonke SB4), kak M3BECTHO, 3aBUCUT OT HAMNPSAXEHUS NMUTAHUSA, MOBTOMY
B CNpaBOYHMKAX NPUBOAMTCSH APYron napametp — koadpobuumneHTt nepepaym n. Ero pac-
cynTbiBalOT no dopmyne
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PoseTkn XS1, XS2 (OHL,-Blr-4-5/16-p) yctaHoBneHb B TOPLEBbIX CTEHKax OCHOBa-
HUSs kopnyca, nepekntodyatenn SB1-SB6 (M2K, 5 kHonok ¢ 3aBucumon ¢pukcaunein, 1 —
C HE3aBUCUMOW) MPUKIEEeH KOHTakTaMu K ero HMXHEN CTeHKe (KOHTaKTbhl YKOPOYEeHbl A0
1,5 MM 1 nNorpyxeHbl B CION 3NOKCUAHOIO KNie, HAHECEHHOro Ha 3Ty CTEHKY B MECTe Ux
pacnonoxeHusa). KoHTakTbl C APYroi CTOPOHbI nepekayaTenein yKkopoyeHbol A0 3 MM.
PesucTtopbl R1, R2, R5 (MJIT) npunasiHel HENOCPEACTBEHHO K HUM (Npu naike Heob6GX0-
OUMO cneanTb 3a TeM, 4yToObl KaHMGONb HE NMPOHUKAA BHYTPb nepekoyatenen). MNepe-
MeHHble pe3ucTtopbl R3, R4 (CMN3-4aM) n poseTka XS3 (ee KOHCTPyKUMA MOXeT OblTb
no60oii) CMOHTMPOBAHbLI Ha KpbiWKe BbICOTOW 15 MM. 1N coeANHEHUS C aBOMETPOM UC-
NONb3YIOT YETLIPEXNPOBOAHbLIV KaGenb, M3FOTOBJIEHHbLIN AN MUKPOBONbTMETpPA.

B 3aknioyeHne HecKoNbko cnoB o paboTe ¢ ucnoitatenem. Mpexne 4yem nopcoenn-
HUTb TOT WUAW WHOW MONYNPOBOAHWKOBBIN NMpuBOpP kK rHe3gam po3eTkn XS3, oTkawyuTe
npucTtaBky oT aBoMeTpa. He nepeBoanTe ncnbiTatenb B PEXUM U3MEPEHUSA HANPAXEHUS
(kHonkn SB4, SB5), noka He nepeknioyYnTe aBOMETpP B pexum BonbTMmeTpa. lpoBepsas
TPaH3MCTOP C M30AMPOBAHHBIM 3aTBOPOM, MPUHMMAKTE Mepbl NPEefOCTOPOXHOCTMU, B
4YAaCTHOCTM CHUMANTE NepemMbldKy, 3aMblKaloLWY €ro BbiBOAbl; TONIbKO NOCAe NoACOeaAn-
HEHUSA MX K COOTBETCTBYIOLWMNM rHespgam po3eTkn XS3.

Ot pepakuuun. Cratuyeckuin koadouumeHt nepepayn Toka h,,, 3amMeTHO 3aBUCUT OT ToKa
aMuTTEpA, NO3TOMY M3MEPATb 3TOT NapameTp BMNONAPHOro TpaH3McTopa cleayeTt Npu TOM TOKe,
KOTOpbIi OyaeT B pa3zpabaTbiBaEMOM UM MOBTOPAEMOM YCTPONCTBE.

Ana yno6cTBa paboThl C NPUCTaABKON B LENb NMTaHUSa LenecoobpasHo BBECTU KHOMOYHbLIA Bbl-
Kno4aTenb, HeDUKCUPYEMbI B HAXaTOM MNOJIOXEHUU. OTO nM36aBUT OT HEOOXOANUMOCTU KaxAblin
pas3 maHunynuposaTb kabenem, COEANHAIOWNM €€ C aBOMETPOM.

XKypHan «Papawno», 1985,N°7,c.43

B. CETANIOB

NCTBbITATEJTb MAJTOMOLLUHBIX TPAH3UCTOPOB

McnblTaTenb npepHas3HavyeH ANns nNpoBepkn paboTocnocOBHOCTU ManoMOLLHbIX
OGMNONAPHBLIX TPAH3UCTOPOB U U3MEPEHUS UX cTaTuyeckoro koadduumMeHTa nepepaymn
Toka 6a3bl h,,. OH nMo3BonsgeT 06HaAPyXMUTb 3aMbiKaHUsS UAN 06PbLIBbI B TpaH3ucTopax,
pacno3HaTb UX CTPYKTYpy MPOBOAMMOCTMU. luana3oH M3MeEPEHUsS CTaTUYeCckoro Koad-
dnumneHTa nepepadm coctasnaet 10...690, namepeHune nNnpousBoanTCcsa npu Gpukcupo-
BaHHbIX 3HAYEHUSAX HANPSAXEHUA MeXAy KONNekKTopomM U aMuttepom (4...5 B) n Toka kon-
nektopa (2,5...3,5 mMA).
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B oTnnuyme oT aHanorunyHblx yctponcTe [1-3] npnubop nmeet 6onee WMpoKnUin gmnana-
30H MBMEPEHUSA, OTCYTCTBYIOT MOTOYHbIE Y3/bl U NepeksiloyaTeNb CTPYKTYPbl TPAH3UCTO-
pa, 4To ynpouwaeT ero M3roToBiaeHnUe u akcnnayaTtauyuio. Mcnelitatenb MOXeT ObiTb UC-
nonb30oBaH AN MPOBEPKU AMOLAOB NOO6ON MOWHOCTU Ha OOPbLIB U 3aMblkaHWe BbIBOLOB,
a Takxe ona onpepeneHns BbIBOAOB aHoAa M KaTtopa.

CTpykTypHas cxema ycTponcTBa npuBeneHa Ha puc. 1. MpAaMOYyrosbHble UMNOYAbChl
npotuBodasHoO NONAPHOCTU YyacToTo okono 3 Iy ¢ reHepaTtopa G1 (Toykm A u B) no-
cTynaloT B OAHY AMaroHaNb M3MeEpPUTENbHOIro MocTa, o6pa3oBaHHOro anemeHTamum R1,
R2, VD2 n ucnbiTbiBaeMblM TpaH3uctopom VT1 [4]. Opyraa guaroHanb (Touyku B n )
nogksiyeHa kK Bxony komnapatopa DA7T. TpuHuMn M3MEpeHUsa cTaTu4yeckoro kKkoad-
duvumeHTa nepepnadmn Toka 6asbl VI71 ocHoBaH Ha ¢uKcauMm MOMeEHTa paBeHCTBA Hanps-
XeHW B Toukax B u I npu nameHeHun Toka 6a3bl pe3anctopom R1. B 3TOM cnydyae TOKuU
B Lensax konnektopa n 6a3bl VI1 6yayT o6paTHO NPOMNOPLMOHANbHbLI BEIMYNMHAM COMPO-
TUBNEHUIn pe3anctopoB R2 n R1, 1. e.

Tok konnektopa |, onpepenseTca BenM4nHou peancrtopa R2.

Mpwn 3HaveHnn R2 = 1 kOM BEeNUYMHY cTaTMyeckoro koadpobuumeHTa nepenavym Toka
OTCYUTHIBAIOT HEMNOCPEACTBEHHO NO WkKane peauctopa R1, nporpagympoBaHHOM No 3Ha-
YEeHUI0 COMPOTMBNEHUS B KMNOOMax B KOHKPETHOM MOJSIOXEHUN MOABUXHOINO KOHTakTa.
MopknioyeHne K U3MEPUTENIbBHOMY MOCTY MUKpocxeMbl DAT ¢ 60NblWINM BXOAHbLIM CO-
npoTuBNEHNEM (AECATKM Meraom) BAUAHUA Ha PEXUM M3MEPEHNSA HE OKa3biBaeT.
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HanpaxeHne mMexnay KONJIEKTOPOM U amMuTTepomMm VI71T B MOMEHT uamepenusa h, , pas-
HO CyMMe HanpsxeHua ctabunumsaunm ctabunutpoHa VD2 n BenuymHbl nageHus Ha ne-
pexone 6aza—amutTep VI1T n coctaBnseT B faHHo cxeme 4...5 B. CmeHa nonsgapHoOCcTH
MCNbITATENbHOTO HAMPSAXEHUS B COBOKYMHOCTU C MPUMMEHEHNEM CUMMETPUYHbIX CTabu-
JIMTPOHOB MO3BONSIET NPOBEPATb TPAH3UCTOPHLI NOOBON CTPYKTYpbl 6€3 AONONHUTENbHON’
KOMMYTaLNN B CXEME.

CtabunutpoH VD1 npepHasHayeH Ana ¢pukcauumm noTeHUManoB B Toykax B u I npwu
npotekaHum obpaTHOro Toka Yepes3 TpaH3uUCcTOp MAn ero obpeiBe. C NOMOLWbIO CBETO-
anopos HLT v HL2 nHanunpyloTCcsa COCTOSHUSA BbIXOAOB reHepatopa G717 m komnapatopa
DA1. HeTpyAHO NpPOCNEeAUTb, 4TO ANSA TpaH3ucTopa Noboil CTPYKTYpbl NPU ManblX 3Ha-
yeHusax conpoTusneHuns R1 (VT1 61n1M30K K HACbIWEHWIO) YPOBHW HAMpPsSXeHUNn Ha 3Tux
BbIXO4AaX M3MEHATCHA CUHDA3HO M HU OAUH U3 CBETOAMOAOB He roput. To Xe camoe
NPOUCXOAUT NMPU NOAKNIOYEHUN TpaH3McTopa ¢ NPobUTLIMM NepexosaMn He3aBUCUMO
OT NMONOXEeHUN ABUXKa pe3anctopa RT.

[Mpn nnaBHOM yBenMYEeHUM conpoTuBNeHnUs R1 HacTynaeT MOMEHT, KOrga komnapa-
TOp nepecTaeT nepeknoyaTbcs. Ona TPaH3UCTOPOB CTPYKTYPbl N-p-n Ha BbiIxOoge kKomna-
paTopa 9TOMY COOTBETCTBYET HU3KMIA ypOBEeHb HamnpsaxeHua (mMuraet csetoaunopn HLIT),
ONs p-n-p — BbLICOKUIA ypoBeHb (Muraet cBetoauopn HLZ2). MoTteHuuanbl Todyek B un I
M3MEpPUTENbHOroO MOCTa Npu 3TOM OGNN3KW U NO OTHOoweHUio R1/R2 onpepnensioT ctTaTu-
Yyeckunm koadpuumneHT nepenaym h,, .

Mpu Hanuunm o6GPLIBOB B NMPOBEPSEMbIX TPAH3MUCTOPaX NMOGO OTKJIOYEHUM UX OT MU3-
MepUTENbBHON CXeMbl NoovyepenHo murawT oba ceeToamona.

MpuHunnNuanbHaa cxeMa ucnblTatensa TPaH3MCTOPOB nokaszaHa Ha puc. 2. Mpamo-
YyronbHble UMNYNbCbl GOPMUPYIOTCH CUMMETPUYHBIM MYNIbTUBMOPATOPOM HA TPAH3UCTO-
pax VT1-VT4, o6bnapalouiMmM MNOBbILUEHHOW HAarpy3o4YHOM CNOCOOHOCTbIO TPAH3UCTOPHBIX
knoyeir [5]. Uenouyku VD2—VD3 w VD4-VD9 aBnsaloTca aHanoramMum CUMMETPUYHBIX cTa-
OUINTPOHOB C HaMpPsAXeHUaMu ctabmnusaumm cooTBeTCTBEHHO okoflo 2 B n 4,5 B npwu
Tokax 0,005...5 MA. TlpumMeHeHMe HU3KOBONbTHbIX cTabunutpoHoB Tunos KC133A,
KC147A HenpuemnemMo u3-3a ux cnaboro adpdekta ctabmnusaunm npum ToKkax MeHee
3 MA. KomnapaTop BbiNOJIHEH HAa MUKpoMouwHoOM OY K140Y[12. KoHpeHcaTopbl C3, C4
yCTpaHsaoT napa3nTHoe MepuaHue CBeTOANOLOB, BO3HMKalOLWee N3-3a pa3nmMyHoOM CKO-
pocTu nepeknyYeHns mynbTusnbpaTtopa nu komnapartopa.

Mpu McnbITAHMM NONYNPOBOAHUKOBLIX AMOAOB MX NOAKMAOYAT K rHe3aamM «3» un «K»
pasbema XS1. Ecnu gnopn mcnpaBeH U ero aHon coeauHeH ¢ rHe3aom «K», To muraer
csetopauop HL1, ecnn ¢ rHe3pom «3» — muraet HL2. MNpu nopcoepvHeHUM nNpobUTOro
avopa nubo ¢ BHYTpeHHUMM ob6pbIBOM noBeneHue, ceetoamopnos HLT wn HL2 cooTBeT-
CTBYET MOAKNIOYEHUNIO TPAH3UCTOPOB C aHANOINMYHbIMKN AedeKTamu.

BMecTo pekoOMeHOOBaHHbIX MONYNPOBOAHUKOBBIX MPMOOPOB MOXHO MCNONbL3OBaATb
nobole TpaHauctopbol cepuit KT315, KT342, aunoaw 4310, A312, KA102A (VD1, VD10) n
KA503A, KA510A (VD6-VD9), ceetoawunonb AJ1I307 (HL1, HL2). KonpeHcaTopbl MOryT
6bITb TUNOB K50-6; K53-1A (C1, C2) n KM-6 (C3, C4). NMNocTossHHble pe3nucTopbl — Tuna
MNT. Pe3unctop R7 Heob6xoammo nopobpaTtb C OTKJIOHEHMEM OT HOMUHana He 6onee
+1% nnéo npumeHnTb TunoB C2-23, C2-29. NMepeMeHHbIn pe3nctop R5 — tuna BK-a
C GYHKUMOHANBbHOW XxapakTepuctukonm B. Ana NOBbIWWEHMA TOYHOCTU OTCYETa NoKalaHWUn
MOXHO MPMMEHUTb ABa NOC/NefOBaTEeNbHO COEANHEHHbIX pe3nctopa, HanpumMmep, HOMMU -
Hanamum 680 kOm n 100 kOM, NpMm 9TOM HEOOBXOOAMMO CYMMMUPOBATb MNOKasaHUsA wkan
060X PE3NCTOPOB.

Pazbem XS1 mMoxeT 6biTb N0OGOro Tmna, KOHCTPYKUMOHHO yaobGHOro onsa noaknlo4ye-
HUS UCMNBITYEMbIX TPAH3NCTOPOB. MCTOYHUK nuTaHus — 6atapes «KpoHa» mnu «KopyHp».

KoHCcTpyKuMs M BHelwHee odOpMAeHUEe UcnbliTaTens MOryT ObiTb niobbiMu. BapuaHT
neyaTHol nnaTbl NpuBeneH Ha puc. 3.
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MpaBunbHO coBpaHHbIA Npubop HanaxumBaHusa He TpebyeT. MPafyupoOBKY LIKaNbl pe-
3uctopa R5 Nnpon3BOoAAT OMMETPOM C y4e€TOM CONPOTUBNEHNSa pe3ncrtopa R6.

Pa6oToCcnoCOBHOCTb MUCNbITATENS COXPAHAETCH MPU CHUXEHUW HanpsXeHUs nuta-
HUA 0o 7 B, npn 3aTOM TOK KONJNIEeKTOpa NPOBEpPAEMOro TpaHancrtopa npun namepexHun h,,
cHuxaetcs go 1...1,5 MA. Tok, noTpebnsemsblii yCTPONCTBOM OT 6HaTapen HanpsxXeHnem
9 B, He npeBbiwaeT 12 MA.

B 3aknioyeHne cnepyet OTMETUTb, 4TO UCNbITaTeNb HEe BOMTCH KOPOTKOrO 3aMblKaHMS
MeXay BXOAHbIMW rHe3famu.
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XKypHan«Paano», 1969,N°1,c.42

W. ANEKCAHAOPOB

NHAONKATOP NCTMTPABHOCTW TPAH3NCTOPOB 1 AMoaoB

Mpexne 4eM BMOHTUpPOBATb B cOOMpPaeMyld KOHCTPYKLUIO TpaH3UCTOpP unu auoa,
HYXHO y6eaunTbCss B WX MCNPaABHOCTWU, a €CNU HEWU3BECTHbl kKOo3adduuMeHT nepenayun
TpaH3uCcTOpa MM MapkKMpoBKa BbIBOAOB AMoAa — pas3pewunTb U 3T BONPOCH. bbicTpo
npoBecTn NopoOGHbLIA aHann3 Npu3BaH npeanaraemMblii npnbop, cxema KOTOPOro npuee-
neHa Ha puc. 1. B HeM ncnonb3yeTcs ogHa MUKpPOCXemMa, ABa CBETOAMO4a Aa HECKONIbKO
OPYrUx petanemn.

_ _ Xr
- ‘ £3 J— ‘L K bub, 7 001 98
* 0.015 HKI v o
& ' K Bwd. 14 001 < _L s
& R6

c2 3300 DO1.3 Ay 510

| : & fﬂ,_®_ “Juod”

rRe T HLT XS4 [xs5

1M AN3076M

po1.2 | oot

1l5 12
5] ¢ 145 & @”’ SA22
oo1.1 HL2 AN3076M R7
RS 510
30«
SAZ~ i D01 K176AA7
fpoﬂepxa' Uer 0015 M
AXS? x$2  AXS3
& A o
Puc. 1

160



PaccMoTpum ans Havana paboTy MHAMKaTopa B pexXumMe NpoBepkun AMOLOB, B KOTO-
pPOM KOHTakTbl nepeknyaTens SA2 [ONXHb HaXOAUTbCH B NMOKa3aHHOM Ha CXxemMe Mono-
XeHun. Mpu aTom paboTaeT reHepaTtop MNPSMOYroJfibHbIX MUMMOYNIbCOB, COOGpPaHHbLI Ha
anemeHTtax DD1.1 w DD1.2. Wmnynbchl, cnepytouwme ¢ yactortou 200...300 Ny, noctyna-
I0OT C reHepaTopa Ha corfacylouwnini Kackag M3 napaninenbHO COEOVHEHHbIX 3/IEMEHTOB
DD1.3, DD1.4, a c Bbixoga €ro Ha LuUenNb WHAUWKALWUM U3 ABYX BCTPeEYHO-napanyienbHo
BKJIIDYEHHbLIX cBeToamomoB HL1, HL2.

MpoBepseMblit onon BCTaBNAOT BbiBOgaMun B rHe3na XS4 M XS5 npubopa. Ecnu gnop
vcnpaBeH, 3aroputca nubo ceetoaunopn HLT nn6o HL2 B 3aBUCUMOCTU OT TOFO, C Kakum
rHesnom coepuHeH aHoa avopa (ecnm ¢ rHe3pom XS5, To BcnbixHeT HLT, ecnu ¢ XS4 —
To HL2), B cnyd4ae HeucnpaBHOCTM Auop[a (neperopen) HW OAVUH N3 CBETOAWOAOB He
3axxeTcsa, a npn npo6oe Anopna BCnNbixHYyT o6a ceeToamopaa.

Mpun npoeBepke TpaH3ucTopa nepeknodyatenb SA2 ycTaHaB/AMBAIOT B MNOJNIOXeHUe
«TpaH3ucT.», a SAT B nonoxeHue, COOTBETCTBYylOULee CTPyKType TpaH3ucTtopa. lepe-
kno4ateno xe SA3 cTaBaT BHayane B nonoxeHue «llpoBepka» W BCTaBNAIOT BbIBOAbI
TpaH3nucTtopa B rHeaga XS7-XS3 B COOTBETCTBMWU C MapkKMPOBKOW OKONO Hux. B wntore
TPaH3UCTOP OKa3blBaeTCA COEAVWHEHHbIM C 3neMeHTOoM DD1.1 Tak, 4yTo o6pa3yeTcs re-
HepaTop. NopsaT o6a cBeTOoAMO[A, HO C pa3nNnMYHON AapkocTblo. Ecnn xe TpaH3ucTop Npo-
O6UT nnn cropen, cBeTUTbCA ByaeT NMNWb OAUH U3 HUX.

B cnyyae mcnpaBHOCTM TpaH3MUCTOpa MOXHO NPUOBNMU3NTENbHO ONpPenennTb ero
ctatunyeckmin koadbduumneHT nepepaym Toka. Ona aToro nepeknwodatenb SA3 nepesBo-
0T B nonoxeHune «M3amep.», a ABUXOK NepeMeHHOro pesucrtopa R1 ycTaHaBnuBaiwoT
B BEepxHee MO CcxeMe nojNoxXeHue (NOJSIHOCTbIO BBOAAT COMPOTMBINEHME pe3ncrtopa).
B Takom BapuaHTe TpaH3ucTop paboTaeT B pexXuMMe YyCUINEHUS MNOCTOAHHOro Toka,
a anemMeHT DD1.1 kak koMnapaTop Hanps>XeHWUs, MHavye rosopsd, YCTPOWNCTBO, CpaBHMUBA-
louee namepsemMoe HanpsaxeHne Cc 9TalOHHbIM. N3mMepseMblM B L @aHHOM cnyyae 6yneT
Hanps>XeHne Ha KOoJJekTope TpaH3ucTopa, a 9TallOHHbIM YPOBEHb NOrM4YeCKOro curHa-
na, Npm KOTOPOM MPOUCXOAUT «NepeKkioYeHne» NOrM4eckoro afnemMeHTa.

Mpepnonoxwum Ang npumMepa, YTO UCNbLITbIBAETCHA TPAH3UCTOP CTPYKTYypbl N-p-n
c koadodbumuneHTom nepepnaym toka 100. Torma nNnpu BepXHEM MO CXeMe MOJIOXEHUN
ABUXKa MEpeMeHHOro pesncrtopa B uenun 6a3bl TpaH3MCTOpa noTtevyeT TOK OKONo 5 MKA,
a B KonnektopHon uenu — 500 MKA. MNMapeHune HanpsaXeHUs Ha pe3nctope R3 cocTaBuT
npumepHo 2,3 B, a 3HaumT, Ha Bxodax anemeHTa DD1.1 6ypneTt HanpsxeHue 6,7 B,
npesBblilWallLLee NOPorosoe (atanoHHoe). B pesaynbTaTte Ha BbixOoAe anemeHTa 6yper
ypoBeHb nnorn4yeckoro O, NMpun KOTOPOM ropuTt ceetoauon HLIT.

Mpn nnaBHOM nNepemMel,eHUN OBUXKA NMEPEMEHHOro pe3ncrtopa BHU3 Mo cxeme Oy-
neT Bo3pacTtaTb kak 6a30Bbl, Tak U KONJIEKTOPHbIA TOKM, @ 3HAYUT, MOHMUXATbCSA Hanps-
XeHne Ha Bxopax anemeHTta DDT1.1. Kak TONbKO OHO CTaHeT paBHbIM YPOBHIO norm4ye-
ckoro 0, afeMeHT nNepekaYUTCa U Ha ero BbIXOAe MNOABUTCH YyPOBEHb NOrmyeckom 1.
CBeTtoauopn HLT noracHeT, a HL2 3axXxeTcs. B 3TOoT MOMEHT no wkajne nepemMeHHOro
pe3ncTopa MOXHO onpenennTb KO3IPPULNEHT Nnepenadym TpaH3ncTopa, ecnm, KOHEYHO,
wKkana 3apaHee npor'pa,uymposaHa.

Kpome yka3aHHOW Ha cxemMe, B npubope MOXHO MUCNONb30BaATb MUKPOCXEMbl
K176NE5, K561JIA7, K561JIE5. NepemMeHHbIt pe3aucTtop R1 — CM, CMNO, ocTtanbHble pe-
anctopbl — MNT-0,125, koHpgeHcaTtopbl — KA, KT, KM, KNC, MBM, nepeknwoyaTtenun u
Bbikno4yaTenn niobble ManorabapuTtHble, Hanpumep MT, rHe3ga M 3axmMbl — nobon
KOHCTPYKLUU.

YacTb petanen npubopa MOHTUPYIOT Ha nnaTte (puc. 2) U3 GponbrMpoBaHHOro MmaTte-
puana, kKoTopas OAHOBPEMEHHO MOXeT ObiTb NMUEBOI NaHenblo koprnyca npubopa.
MHe3pa n 3aXUMbl yKpennaioT Ha GOKOBbIX CTEHKaX.

MpoBepnB NpaBUNbHOCTb MOHTaxa nNpubopa, noakawyawT K 3axumam XT1 un XT2
MCTOYHUK NuTaHua — OaTtapeto «KpoHa» nubo BbINPSAMUTENb CO CTabUNM3UPOBAHHBIM
Hanps)XeHnemM, pacCyYMTaHHbIA Ha TOK Harpy3km He mMeHee 15 MA (cTonbko noTpeb6nsaeT
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npubop). Kak npaBuno, Npu OTCYTCTBUU OWMGOK B MOHTAXe U UCMNpPaBHbIX AeTanax npu-
60op He TpebyeT kakoro-nn6Go HanaxmeaHnsa N HaunHaet paboTaTb cpasy. Ho gona npak-
TUYECKOro MNOoNb30BaHUS WM NPUAETCS NporpagyvpoBaTb WKany MNEepeMeHHOro pesun-
cTopa. Coenatb 3TO MOXHO NMBO C NoMOLWbio Habopa TPaH3UCTOPOB Pa3HOM CTPYKTYPbI
C M3BECTHbBIMU N pa3HooOpas3HbiMu KoadpduumeHTammn nepenadm Toka nMb6o ¢ NoMoLWbIO
OLHOTO TPAH3UCTOpa U CTPENIOYHOT0 UHAMKATOPa MUkpoamMmnepmMeTpa.

K SA22
K XT? K XT1, " §

/T\ A A )I\ 1\

115

Puc. 2

MukpoamnepmeTp BKJOYAOT BHayaNe B KONJNEKTOPHYIO ULeNnb TpaH3ucTtopa, noa-
CoeoNHEHHOro kK rHesgam XS71-XS3, n nepemMeuweHnemMm OBUXKA NMEPEMEHHOTrO pPe3ncTo-
pa pobuBalTCca nepeknioyeHua ceeTopmopos. OnpepenusB AN 3TOro MOMEHTa TOK
KonnekTopa TpaH3ucTopa, nepekflyalT MukpoamnepmeTp B 6a30BYyl uenb U NopA-
CYMTbIBAIOT KO9PDULMEHT nepepavym JaHHOro TpaH3McTopa (AeneHnmemM 3Ha4YeHus Kon-
NeKTOPHOro Toka Ha 6as3o0Bbilii). [lanee C NOMOLWbIO NMEPEMEHHOr0 pe3nucTopa ycTaHaB-
nuBaloT 6a30Bble TOKWM, KpaTHble MEepBOHAYalibHO MONYYMBLIEMYCSH, a 3HA4YuUT, KpaTHble
NnoACYNTAHHOMY KOo3addunumeHTy nepepaymnm. Ha wkane pes3ncrtopa OTMEYalT MONYYEH-
Hble 3HayYeHns koadpobuumneHTa nepenaym. B 3aBMcumMocCTM OT TunNa M aKk3emMnaspa MUK-
pocxXxeMbl, BO3MOXHO, npunaoetcd |/|306pa3vrrb ABe WKanbl pe3ncTtopa Angd TPaH3nNCcTopoB
CTPYKTYpPbl N-p-n WU CTPYKTYpbl p-n-p.

XKypHan«Paguno», 1991,N° 4,c.78

n. CA30HOB

NCMbITATEJTb TPAH3NCTOPOB

Mpexnpe 4yem BnavBaTb TPAH3UCTOP B COOGMpPaAEMyld KOHCTPYKLMIO, €ro HYXHO NpoBe-
pntb. O6 3TOM 3HaeT KaxAbll HaYMHawWun pagnonobutens. Yoeantbcsa B paboTtocno-
COBHOCTM TpaH3MCTOpa MOXHO C MOMOLWbIO MPOCTEMWMUX NPOBHUKOB, O KOTOPbLIX He-



OAHOKPATHO paccka3blBajloCb Ha cTpaHuuax XypHana «Paguo». Ho Hepepnko B onuca-
HUN KOHCTPYKUUW NPUBOASATCH BMONHE onpefeneHHble TpeboBaHUS, CKaxem, kK cTaTu-
yeckomy koadpdunumeHTy nepepaym Toka 6a3bl GUNONAPHOro TpaH3McTOopa WAM K Ha-
YasbHOMY TOKY CTOKa NMONeBOro TpaH3ncTtopa. 3aecb yXe NnpobHMKOM He 060NTUCH, NO-
Hapobutca 6onee COBepPLIEHHbLIM Npnbop, cobpaHHbIA, HanpuMmep, NO NPpUBEeAEHHON Ha
puc. 1 cxeme.

C ero noMouwbio MOXHO M3MepuUTb 06paTHbIN TOK amuTTepa (190), ob6paTHbIA TOK
konnektopa (/,), ctatnyecknin koadduuyneHt nepenadun (h,,,) no 1000 npn 3agaHHOM
Toke 6as3bl (/) OGMNONAPHBIX TPAH3UCTOPOB, a TakXe HayanbHbIN TOK cTOoKa (/) Ao
100 MA, HanpsaxeHue otcedkun (U,;) W KPYTM3HY XapakTepuUCTUKMU MOJEBbIX TPAH3UCTO-
poB. Mpubop No3BONSET NPOBEPSATbL NOJSIEBbIE TPAH3UCTOPLI C yNpaBAsiOWMM p-n nepe-
XO0AOM C N- U p-kKaHanamu, a Takxe MOT-TpaH3MCTOPbl C BCTPOEHHbBIM U MHAYLNWPOBAH-
HbIM KaHanamu.

Kpome TOro, McnbelTaTenemM MOXHO M3MepaTb 06paTHbIN TOK ANOAOB MU TOK yTeuyku
OKCUAHBIX N APYrNX KOHAEHCATOPOB.

He nomewaetT BCNOMHUTbL O NPUHLUNNE N3MEPEHNS NapaMeTpOB TPAaH3MCTOPOB, 4YTO-
6bl NOHATL paboTy MaMeputTenbHoro npubopa. MNpu nMamepeHNn obpPaTHOro Toka AaMUT-
Tepa B UeNb 3TOro BbIBOAA TPaH3MCTOpPa BKJOYAOT CTPENOYHbIN MHAMKATop, a Ha 6asy
nopatlT OTHOCUTENIbHO aMUTTEepa MNAICOBOE HanpsaXeHwe ANS TpaH3ucTOopa CTPYKTYypbl
p-n-p WAM MUHYCOBOE ANS TpaH3ucTOopa CTPYKTYpPbl N-p-n; BbIBOA KONJEeKTOpa ocTaeTcs
cBOOOAHBLIM.

AHanornyHo mamepsoT obpaTHbIN TOK KONneKTopa, OocTaBnsis CBOOGOAHLIM BbIBOJ
amutTepa. Crtatmyeckuin kKoadpdunumneHT nepepayn onpenensioT kKak OoTHoOWeHUe Toka
KONnnekTopa kK 3apaHee yCTaHOBNEHHOMY Toky 6a3sbl.

Ans noneBoro TpaH3MCcTOpa HayalibHbIiA TOK CTOKA ONpPenensioT BKAIOYEHUEM B LeENb
3TOro BbIBOAA CTPENOYHOrO MHAMKATOPA U YyCTAHOBKOW Ha 3aTBOpe (OTHOCUTENbHO UC-
TOKa) HYNeBOro HanpsxeHus. HanpsaxeHue OTCeYkKM — ITO HaANpsXEeHWe Ha 3aTBope
TpaH3ucTopa, COOTBETCTBYOWEE MUHUMANbLHOMY TOKY CTOKa, a KpPyTu3Ha xapaktepuc-
TUKM — OTHOLWEHWE U3MEHEHUS TOKa CTOKa K U3MEHEHWI0 HanpsXeHuWsa Ha 3aTBope.

Mpn ncnbiTaHUM GUNONSPHBIX TPAH3UCTOPOB Ha HUX NOJAETCH HanpsxeHue ¢ obowmx
KaHanoB 650ka NUTaHWsa, T. €. CyMMapHoOe HanpsXeHne a NPpU NPOBEPKE MONEBbLIX TPaH-
3MCTOPOB BCTynaeT B AeliCTBME ABYNOAAPHbLIA NCTOYHUK (puUC. 2).

MTak, nmocne paccMOTpPEHUs NpuUHUMNA U3MEPEHWUS NMapamMeTpoOB TPaH3MCTOPOB
MOXHO BEPHYTbCH K MPUHLUNMNANBbHON CXeMe McnoiTaTena u NO3HAaKOMUTbLCH C HasHaue-
HMemM ero anemeHToB. Mepekntoyatenem SAT Kk cTpenoyHoMy mHaukatopy PA1 nopknio-
4aloT AONONHUTENbHbIE WYHTBl R6 U R7 Ana NOAYyYEHUS HYXHOro 3Ha4YeHUs TOKa MOJIHOro
OTKJIOHEeHUSA cTpenkun. Mepekntoyatenem SA2 yctaHaBnuBalT TpebyemMbli pexum pabo-
Tbl McnboiTatensa. Mepexknioydatenn SA3 n SA6 HeoOGXxoAoVMbl AN YCTAHOBKW MNONISPHOCTU
nUTaHMsg TpaH3WCToOpa B 3aBUCUMOCTU OT €ro CTPYKTYpPbl U MONAPHOCTU BKJOYEHUS
cTpeno4yHoro mHaukatopa. Mepeknioyvyatenem SA4 nonb3ylTCs Npu BbiGOpe MOLWHOCTU
AN pa3HOBUAHOCTU (BMNONSPHbLIA, NoneBoi) TpaH3ucTopa, a SA5 — AnNg namMeHeHus
NONSAPHOCTWM NUTaHuWa 3aTBopa B 3aBUCUMOCTM OT TUNa kKaHana NoseBOro TpaH3ucTopa.

MepemMeHHbIMK pe3nctopamum R3, R4 ycTtaHaBnmBalT TOK 6a3bl (a 3HAYUT, U TOK KO-
nekTopa) 6unonspHoro TpaH3aucTopa, a R12 — HanpsiXxeHue Ha 3aTBOpPEe MNOJIEBOrO
TpaH3uctopa. PeaucTtop R1, BkAlOYaeMbli NOCNEAOBATENbHO CO CTPENIOYHBIM UHANKA-
TOpOM, NpeBpalwaeT nHAnNKaTop B BonbTmeTp Ha 10 B.

Pesnctopbl R8, R9, R11 — wWyHTbI, NO3BONSOWME U3MEHSATb «4YYBCTBUTENbHOCTb»
CTPENOoYHOro WHAMKaTopa B 3aBUCUMOCTM OT pexuma namepeHus. Pesuctop R10 He-

"ob6xoouM ANs 3aMblkaHUA LLenuM CToKa NPpU M3MEPEHUN U YCTAaHOBKE HanpsXeHus Ha 3aT-
BOpEe NONEBOro TpaH3ucTopa.

KonpeHcatop C7 npepoTBpawaeT BO3MOXHOE CcaMOBO36yxXxAeHNe TPAH3NUCTOPHOrO

Kackaja n MCKaXeHus pe3ynbTaToOB U3MeEPEHUS.
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MntaeTca nameputenbHasa 4yacTb McnoiTatens oT ABY-

-88

nonsapHoro 6noka (puc. 3), BbINOJIHEHHOTO Ha A3YX MOL-

HbIX TPaH3MCTopax, YeTbipex cTabunmMTpoHax, MOCTOBOM
BbiNPpSAMNUTENE U MOHMXaWemM TpaHcdopmaTope. B 3a-
BMUCUMOCTM OT MOJNIOXEHUS MOABUXHbLIX KOHTAKTOB CeKLUUN
nepeknoyatens SA7 BbIXOAHOE HanNpsXeHue KaxAaoro Ka-
Hana 6n10ka MmoxeT 6biTb NM60 3 B, nu6o 8 B.

Bo Bpems paboThbl uMcnbiTaTenss B pexumme nNpoBepKwu
OGUNONSAPHBLIX TPAH3UCTOPOB Ha LEMNU U3MEPEHUA NOAaeT-
cA cCymMMapHoOe HanpsaxeHue ¢ Bunok 1, 5 pasbvema XP1
6noka nutaHus (nu6o 6B, nubo 16 B), cpeaHas Touka

PAL k

C\-;_j ‘ > Jdw
__(“) Fvl |
kiz
+8 8

ctabunusaTtopoB (Bunka 3) He ucnonbdyetcs. MNpoBepsaTb

06paTHbIl7I TOK SMUTTEepa peKkoMeHAyeTCd TONbKO Npun Ma-

JIOM HanpsaxXeHun.

Puc. 2

MoneBble TPaH3MCTOPbLI MPOBEPSIOT TONbKO NPY GONbBWOM ABYNONIAPHOM Hanpsxe-
HUKM (2x3 B), KOorga UCNonb3yeTcs CpefHsaa Todka ctabunu3aTtopoB. Cnenyet NOMHUTH,
4yTo nonesble TpaH3ucTopbl KM103M, KMN3026-KMN302I n HekoTopble apyrne obnapgaioT
HanpsaXeHuem otceydkn 7...10 B 1 npn MeHbweM HanpsxXeHun nutaHma (2x3 B) aTtoT na-

paMeTp U3MepuTb He ygacTce.

Mepeknioyatenn SAT n SA2 — nibble rajeTHble C COOTBETCTBYIOWNUM KONIMYECTBOM

CEeKLUN N MONOXEHUN NOOABUXHOIO KOHTAKTa;
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Puc. 3

SA3-SA7 — ABYXNO3ULMOHHbBIE MEepekio-

yatennm Cc ABYMS rpynnamu KOHTaKkTOB
Ha nepeknloyYeHne; KHOMOYHbIN BKJIO-
yateno — nwb6on mManorabapuTHBbIN;
ceTeBON BbikA4YaTens Q1 — TymM6-
nep, pacCYMTaAHHbIN Ha HanpsXxeHue
He Huxe 250 B.

MocToAHHbIe pe3ucTopbl R1, R2,
R5, R10, R13, R14 — MJIT-0,25; ne-
pemeHHble pe3anctopbl R3, R4, R12 —
CM-1 ¢ dyHKUMOHANbHOW XxapakTepu-
ctukon A. OcTanbHble pe3ncTopbl —
NPoOBONOYHbIE, UX NOAOMpPalOT B 3aBU-
CUMOCTM OT NapamMeTpoB (TOK MOJIHO-
ro OTKNOHEHWUS CTPENKW U BHYTPEH-
Hee CconpoTuUBNEHUE)
mHoukatopa PA1. Tak,

CTPENoYHOro
pe3sucTopbl R6
n R11 ponxHbl ObITb TAKOro COonpo-
TUBNEHUA, 4TOObI C KaXAblM U3 HUX
cTpenkaMmmnnmamnepmeTpa, cocTaB-
NEeHHOro M3 napaniefNbHO COEAUNHEH-
HbIX pe3nucTtopa n nHgukatopa, OTKNOo-
HANacb Ha KOHEYHOe AefneHue wKkanbl
npu Toke 10 MA. AHanorMyHo noabwu-
patoT wyHTel R7 (100 MA) n R8 (1 mA).
FoToBble WYHTHI R8 U R1 noakniwo4vatoT
napannenbHo WHAUKATOPY, nocne
yero Tak Xe BKJOYalT WYHT RI9 un
nonbupakwT ero CoOnpoTUBAEHNE Ta-
KUM, 4TOObl MONYYMUBLWIUKACA MUNIN-
amnepmeTp 6bIN paccymTaH Ha TOK

100 MA.

165



KoHe4yHO, 3Haa napameTpbl CTPENOYHOro MHAMKATOPaA, MOXHO 3apaHee paccyuTaThb
COMPOTUBMIEHNE TOrO UAN MHOTO WYHTA MO o6Wen3BecTHbIM dopMmynam. LLUyHTbH Hama-
TbIBAIOT HUXPOMOBbLIM, MA@HFaHWHOBbLIM WAM KOHCTAHTAHOBbLIM MPOBOAOM AMAMETPOM
0,1...0,3 MM Ha nnaHkax M3 M3O0NALMOHHOrO Matepuana, B TOpuax KOTOPbIX 3aKkpennsioT
BblBOAbl M3 TONICTOFO MEAHOro NpoBoAa.

Pesnctop R1 nopbupatloT C TaKUM CONPOTUBAEHUEM, 4TOObl MNONHOE OTKJIOHEHMUE
CTpenku BONbTMEeTpa, COCTABNEHHOro M3 NocnenoBaTe/lbHO COEAMHEHHbIX MHAMKATOpa
M pesncTopa, Nony4Ymnock npu HanpsaxeHun 10 B.

CTpenoyHblii nHankaTop crnenyeTt BbiObpaTb C TOKOM MOJIHOTO OTKJAOHeHus 100 MKA.
OkcuaHble KoHpeHcaTopbl C2-C5 moryTt 6bITb, Hanpumep, K50-6, koHpeHcaTtop C1 —
nwob6oro Tuna. BmecTto ctabunutpoHoB A818E mMoxHO mcnonb3sosaTtb 0814A-1814B,
a BMecTo anoaHon cbopkn KOA906A — 4yeTbipe amMopna, gonyckawouwme obpatHoe Hanps-
XeHne He meHee 30 B v BbinpsAMNeHHbIn Tok 100 MA 1 6Gonee.

TpaHcdopmaTop nutaHua T1 — nobGO MaNnOMOLWHbLIA C ABYMS BTOPUYHBIMU OOMOT-
KamMu (MnmM OAHOW CO CpeAHWM BbIBOAOM) Ha HanpsxeHue 8...12 B u Tok Harpysku po
100 mA.

JeTanun BeinpaMutena n crabunmaatopa MOryT 6blTb CMOHTUPOBAHbLI HAa OTAENbHOMN
neyatHoi nnate (puc. 4) u3 GOoNbLrMPOBAHHOIO CTEKJOTEKCTONMTA NGO pa3sMeleHbl Ha
obuwenn c TpaHchoOpMaTOPOM NMUTAHUA NnaTe, NPUKPENNSEMON K 3aXMMaM CTPENOYHOTro
nHankatopa. lMepeknoyarenm, ceTeBOWN BbiKJOYaTeNb, KHOMKY, NEPEeMEHHbIE PE3NCTOPbI
M rHes3na NoAkAlYeHUa BbIBOAOB TpaH3uUCTOpa KpensaT K NMLEBOW naHenu, kopnyca uc-
noiTatens. K cooTBeTCTBYOUWMM BbIBOAAM 3TUX AeTanel noanamBatlT BbIBOAbl MOCTOSAH-
HbIX PE3NCTOPOB N KOHAeHcaTopa CT.

Kak nonb3oBatbcs npubopom? HauyHem C M3MepeHUs nNnapamMeTpoB OUNONSAPHbLIX
TPaH3UCTOPOB. YCTaHOBUB nepeknioyvyatenm SA3-SA6 B nonoxeHue, COOTBETCTBYylOULEE
MOLWHOCTN U CTPYKTYpPE UCMNbITBIBAEMOIrO TPAaH3NCTOpPa, BCTABNASAIOT BblBOAbl TPAH3UCTO-
pa B rHe3na npubopa. B nonoxeHun nepeknoyatens SA2 «l » nnn «/, » npu BKIIOYEH-
HOM MUTaHUM M3MepalT o6paTHbLIN TOK aMuTTepa M Konnektopa. Ang ManoMoLuHbIX
TPaH3UCTOPOB LeHa WKanbl CTPENOYHOro mHankatopa coctasnsaet 100 MkA, ons mou-
Hblx — 1 MA.

Danee nepexnoyaten SA2 cTaBsaT B NOJOXeHUE «l» M nepeMeHHbIMU pe3ncTopamMmmu
R3, R4 3apatT Tok 6a3bl TpaH3ucTopa B npepaenax 10...100 MKA AN ManoOMOLLHbIX
TpaH3ucTopoB n 0,1...1 MA gna MowHbIX. LleHa wkanbl mHankatopa Takas Xe, 4TO U
B NpeablayuemMm cayyae.

YcTaHoBMB 3aTeM nepeknwodaTtens SA2 B nonoxeHue «h,», HaxumaloT KHONKy SBT
M onpenensaoT ctatudiecknin koadoduumneHT nepenadm Toka. OH 6ypeT 3aBMCceTb OT ycTa-
HOBJIEHHOrO TOoka 6a3bl. Tak, ecnn Tok 6a3bl 419 MaJlOMOLWHOro TpaHamcTopa 6bin ycta-
HoBneH 100 MKA, TO Moka3aHWa CTPENOYHOro MHAMKATOPA HYXHO YMHOXWUTb Ha 1, ecnu
50 MkA — Ha 2, 10 MKA — Ha 10. AHanoruyHo onpepensaiT kKoadpPnunMeHT nepenadun
MOLULHbIX TpaH3ucTOopoB. LleHa wkanbl nHaukatopa ANS ManOMOLUWHbIX TPAH3UCTOPOB
paBHa 10 MA, ona MowHbIXx — 100 MA.

Mepexknioyatenb SAT Npuv 9TUX U3MEPEHUAX AONXKEH HaAXOOAUTbLCHA B MNOJIOXEHUU
«0,1 MA». Ecnm ero yctaHOBWUTb B nonoxeHue «100 mMA», TO ueHa wkanbl cocTaBuT
100 n 200 MA COOTBETCTBEHHO AN MANOMOLHbIX U MOLWHbLIX TPAH3UCTOpPOB. [Mpu npo-
BEpPKE MNONEBbIX TPAH3UCTOPOB nepeknyatenb SA4 JONXEH HaAxXxOAUTbCHA B MOJNOXEHUU
«[Mones.», SA3, SA5, SA6 — B NONIOXEHUN, COOTBETCTBYIOLWEM CTPYKType TpaH3ucrtopa,
a SA7 — B nonoxeHun «100 MA». YcTaHOBUB nepekawoyatens SAZ2 B nonoxeHue «l »,
a ABUXOK NMepeMeHHOro peancrtopa R12 B kpailHee N1eBOE MO CXeMe MOoJNIoXeHue, nopn-
COEANHSAIT BbIBOAbLI TpaH3MCcTOopa, BKJAKYAT NUTAHNE U M3MEPSAIOT HaYalibHbI TOK CTO-
Ka. B cnyvyae Heob6xooMmMoCTU nepeknwoyatenem SAT ycTaHaBAMBalOT MeHbWUA npepen
N3MEPEHUS.
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Janee ABNXOK NepeMeHHOro pesncTtopa R12 nepeBoAsST B KpailHee nNpaBoe MO CXe-
Me nonoxeHue, a nepeknoyatenb SAT cTaBaT B nonoxeHune «0,1 MA». MNMepemeu,eHnem
OBUXKA pe3ncTtopa yctaHaBnuBatlT Tok ctoka 10 MKA, nepeBoAsAT nepekno4vyatenbs SA2
B nonoxeHne «Up u onpeaensioT Mo CTPENOYHOMY MHAMKATOPY HANpPAXEHWEe OTCEeYKU.
LleHa wkanbl B 3TOM cnydyae paBHa 10 B.

Ona onpeneneHna KPYTU3HbLI XapakTepucTuku (S) MaMepailoT TOK CTOKa Npu HYNEeBOM
HanpsaXxXeHUNW Ha 3aTBope, a 3aTem nNpu HanpsxeHuunm 0,5 B. KpyTusHa xapakTepuUcTuku
6yneT paBHa OTHOLWEHWNIO PAa3HOCTU TOKOB CToka K HanpsxeHuio 0,5 B.

Mpun npoBepke NONEBbIX TPAH3UCTOPOB CneayeT NOMHUTb, 4TO Yy TPAH3UCTOPOB C pP-n
nepexopom, a takxe MATI TpaH3NCTOPOB CO BCTPOEHHbIM KaHalOM NPOBOASLWMA KaHan
obpasyeTcs Npu HYyNeBOM HaNpsXeHUU Ha 3aTBOpeE.

TOKOM CTOKa MOXHO ynpaBnsiTb, M3MEHHAS 3HAYEHUE N MNONAPHOCTb HAMNPAXEHUS
MeXAy 3aTBOPOM M UCTOKOM. [MIpM HEKOTOPOM MONOXUTENBHOM HAaNPSAXEHUN UCTOK—3aT-
BOp Yy TpaH3ucTOpa C p-kKaHaloOM MUAM OTPpULATENIbHOM HamnpsaXeHuun y TpaH3ucTopa C
n-KkaHaaoM TOK B LENM CTOKa npekpawaeTcs. 3TO HaANpPsSXeHUe Ha3biBalOT HAMNPSAXEHU-
emM oTcedkn. Mpu npoBepke TPAH3UCTOPOB 3TUX TUMNOB MONAPHOCTb HANPSAXEHUS LENU
3aTBOpa NPOTMBOMOJNIOXHA MONSAPHOCTU HAMPSAXEHUS LENUM CTOKA OTHOCUTENIbHO MCTOKA.

-
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B MAM TpaH3ucTopax C MHAYUMPOBAHHbLIM KaHanoM TOK CTOKa MNOABNAAETCH TONbKO
npu onpeneneHHom NONAPHOCTU U OMPEAEeNeHHOM HanpsXeHWu Ha 3aTBOPE OTHOCU-
TeNbHO MCTOKa — OTpULATENbHOM MPWU p-KaHale W MNONOXWUTENbHOM NpPU n-kaHane,
T. €. NONSPHOCTb NUTaHUA LLeNel 3aTBopa N CToka oguHaKoBa.

Korpa noHapobutcs maMepuTb o6paTHbLIN TOK AMopa, nepeknoydyatens SA2 ycTaHaB-
nueatoT B nonoxeHue «l », SA3 u SA6 — B noNoxeHune «n-kaH», SA4 — «[lones.»,
SA5 — «Hopwm.». KaTopn guopa nopcoenuHsAT K rHe3ay «C», aHod — K rHesay «3».
K aTum Xxe rHes3gam NOACOEAMHSAIOT BbIBOAb KOHAEHcaTopa NpuM M3MepeHuu Toka
yTeuykn. HanpsxeHue Ha 3TUX rHeagax ycTaHaB/MBaOT NMepeMeHHbIM Pe3ncTopom
oT 8 po 16 B. O6paTHbIA TOK 4NOA0B U TOK YTEYKN KOHOEHCATOPOB C TBEPAbIM AMNINEKT-
pPUKOM M3MepPsAT 06bIYHO B NONOXeHUM nepekntoyatens SAT «0,1 MA», OKCUAOHbIX KOH-
AeHcaTopoB — B nonoxeHuu «100 mA».

XKypHan «Paano»,1991,N°5,c.60

0. 0oJIroB

N3MEPUTEJTb KOSDDUNLNEHTA NMEPEOAYN
TOKA BA3bl TPAH3VCTOPOB

Mopo6GpaTb Nnapy TPaH3UCTOPOB C GAN3KUMU CTATUYECKUMU KoadpduumeHTamMun ne-
penaym ToKa UANM MPOCTO U3MEPUTb 3TOT KOIPODUUMEHT BaM MOMOXET nNpocTas Npu-
cTaBka K aBOMETpPY, O KOTOPOW paccka3biBaeTCcs B 9TOW cTaTbe.

Kak nsgectHo koaddpuumneHT nepepadym toka 6asbl

3> 4 (nanee — nNpocTo KO9PDULUMEHT Nepenavym) TpaH3uCc-
l + U Topa paBeH OTHOLWEHWIO Toka konnekTopa |, k Toky
PA num 6asbl .:
nr - : /
— "~ _ 'K
hzlazlx{ls'
6
VT na onpepenenuns koabdurumeHTa nepegaym npu-

MEeHEH BeCcbMa NPOCTON cnocob — TPpaH3UCTOP BKIO-

yalT No cxemMe C 06WNM aMUTTEPOM (puc. 1) u name-

pPAOT TOK KOnnekTopa npu GpuUKCcMpoBaHHOM Toke 6asbl

Puc. 1 KOTOPbLIN 3afaeTcsd UCTOYHUKOM cTabunbHoro Toka UT.

MpuHunnmnanbHaa cxema npubopa npuBeneHa Ha puc. 2. MICTOYHUK TOKa BbIMONIHEH

Ha noneBoM TpaH3ucTope VT1. Mepekniwoyatenem SAT BbibMpalT TpebyeMblii TOK 6a3bl.

Ons Toro 4tobbl MOXHO 6GbINO NMPOBEPATH TPAH3UCTOPbLl Pa3HOM CTPYKTYPbl MCTOYHUK

Toka posixeH pabotaTb Npu NO60ON NONAPHOCTU MUTAOWEr0 HanpsXxeHus. BoinonHeHne
Takoro ycnoesua ob6ecneymBaeT AMOAHbLIA mMocT VDIT.

YTt06b onepaTuMBHO noabupaTb OAMHAKOBLIE MO MapameTpamM napbl TPAH3UCTOPOB
B npubope ycTaHOBNEHbl ABa komnnekta rHea3pn X7-X3 u X4-X6. Kakoih nU3 ucnbiTyeMbix
TPaH3UCTOPOB NOAKAYEH K nNnpubopy onpenenseT nepekniovyatens SA2.

M3mepsieT TOK KoONnekTopa BHEWHUI munnmamnepmeTtp PA1T nopgkniovyaeMbli K THe3-
nam X7 n X8 AvopaHbiii mocT VD2 nmeeT TO Xe Ha3HadeHue, 4yto m VDI, obecneuymBas
HEM3MEHHON NONSAPHOCTb MOAKJINYEHUSA LWYNOB MuUAAMamMnepmMeTpa nNpu NpoBepke
TPAH3UCTOPOB pa3HOWM CTPYyKTypbl. MepekntoyaTtenem SA3 BbiOUpaT CTPYKTYPY MUCMbI-
TyeMoro TpaHsucTtopa n-p-n uaum p-n-p. Mpu 3TOM B pexuMe «n-p-n» K KONNEKTOPY
TpaH3ucTopa OyneT MOAKJOYEH NNIOCOBOW BbIBOA MCTOYHWUKA MUTaHUSA, a B pexume
«p-n-p» — MUHYyCOBbIN. KHonko SB1 kpaTKOBPEMEHHO NofalT NuTaHue MNpu Heno-
cCpeACTBEHHOM M3MEPEHUWN TOKa KONneKTopa, MOCKONbKY AJNIMTENbHOE BKJIIOYEHUE NpU-
6opa MOXeT NMPUBECTU K NMEPErPEBY U BbIXOAY U3 CTPOSA NMPOBEPSEMOro TpaH3ucTopa.
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BmecTo auonHoin c6opku VDT AonycTUMO MCNONb30BATb NI0ObLIE MANOMOLWHbLIE BbiMN-
paMuTenbHble anonbl, a BMecto VD2 — onoabl C MakCMManbHbIM BbIMPSAMAEHHBIM TOKOM
He MmeHee 1 A. Mockonbky Npepensl N3MEHEeHUS ToOKa KONnekKkTopa UCNbITyeMoro TpaH3un-
cTopa MOTyT nexaTb B WWPOKUX nMpepenax, TO B kayecTBe MunnmamnepmeTpa uene-
coob6pa3HO MCNONb30BaTb MHOronpenenbHblli Nnpubop, Hanpumep, nwboh aBomMeTp
(LL20-05 n 1. n.). NcTo4yHUK NUTaHua — nobo gaxe HecTabunnanpoBaHHbIn, obecneyn-
BalOWNIMA TOK Harpyskm go 1 A.

HanaxuBaHue npubopa CBOAUTCS K YCTAHOBKE HYXHbIX 3Ha4eHUI Toka 6a3bl noabo-
pom pes3ucTtopoB R71-R6. Ons atoro k rHe3pgam X1 un X3 unn X4 n X6 (B 3aBMCUMOCTMK OT
NONOXEHUS MNOABUXHBIX KOHTAKTOB nepeknawvatens SA2) nopknioyaloT Muaamamnep-
MeTp. B nonoxeHun «n-p-n» nepeknwoyvatena SA3 nnCoOBOW Wyn MunavamnepmMmeTpa
pnonxeH OblTb NOAKMOYEH K «6a30BOMY» rHe3ny, @ MUHYCOBbIH — K 3MUTTEPHOMY.
HauynHaloT HanaxmBaHme nNpuM yCTAaHOBKE NOABUXHOrO KOHTakTa nepeknwdaTtens SA7T
B nonoxeHune «5 MA». Ecnm MmunnmamMmnepmeTp MNOKa3blBAET MEHbLWWUNA TOK U YBENYUTb
ero He ypaeTcsa gaxe npu 3amblkaHuun pesuctopa R6, npupgetca nopobpaTtb APYyroi ak-
3emMnnap TpaHauctopa VT1. Ecnu HEeT BO3BMOXHOCTM YCTAHOBUTb TOok 1 MKA no npubopy,
pe3ncTtop R1 HyxXxHO nopobpaTtb conpotuBneHnem B 10 pa3 6onbwumm, yem R2. 310 Oy-
[0EeT COOTBETCTBOBATb YyMeHblWweHMto Toka B 10 pas.

Mepen HayanoM M3MEPEHUN HALO MNOCTABUTb PYydyky nepekntoyatens SAT B nonoxe-
HWEe, COOTBEeTCTBylOWEE MWUHUMANbHOMY TOKYy 6a3bl, 4ToObl NpeaynpeanTb BbIXOod M3
CTpOSi NMpoBepsaemMoOro TpaHaucrtopa. lpepen mamepeHus asomeTpa, paboTawwero
B peXuMme munnamamnepmeTpa, JONXEH COOTBETCTBOBATb OXWAAEMOMY TOKY KOJJIEKTO-
pa (B 3aBMCMMOCTM OT MNOAKJIIOYEHHOro K rHe3aam npubopa Tuna TpaHaucTopa). MNepe-
knwovyatenem SAT ycTaHaBNMBalOT TOK KOJiiekTopa, NMPUMEPHO paBHbIW MONOBUHE Mak-
CMManbHO AONYCTUMOrO ANA TPaH3ucTopa.

YTt0o6bl Onpenenntb kKodadduUUMEHT Nnepeagadmnm TpaH3ucTopa, HAag0 U3MEPEeHHbI MUn-
nnamMnepmMeTpoOM TOK KOMeKTopa pa3fennTb Ha YCTAHOBAEHHbIN nepekniovyatenem SAT
TOoK 6a3sbl.

MpnbGop MOXHO MCNONb3OBaATb ANA MNPOBEPKU MNPaKTUYEeCkM BCEX TUMOB MaNOMOLYL-
HbIX, @ TakXe TPaH3MCTOpOB cpeaHe mowHocTu (KT814, KT815 n T. n.). Bo3MOXHO yBe-
nnyeHune Toka 6as3bl 4o 10 MA n 6onee c Uenblo U3MepeHusa kKoadboduuneHTa nepepayun
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MOLWHBIX TPAH3NUCTOPOB. B 3TOM BapuaHTe npuaeTcsa NPUMEHUTb NONEBOW TPaAH3UCTOP
c 60NbWKNM HavyanbHbIM TOKOM CToka, Hanpumep, KMN3026, KN302r.

Ecnn nogbupaTtb napbl TPAH3UCTOPOB He NpeanonaraeTcsd, To rHe3na X4-X6 n nepe-
KnioyaTtenb SA2 MOXHO He ycTaHaBiMBaTh.

Ana yBenMyeHUss TOYHOCTM WU3MEPEHUN MOXHO WCMNONb30BaTb nepeknioyatenb SAT
c 6ONbWNUM YUCNOM MNONOXEHUA M BBECTU MNPOMEXYTOYHble 3HayeHus Toka 6a3wbl,
Hanpumep, 2, 5, 20 n 50 mkA.

XypHan  «Pagmo», 1997,N°1, c.38

O. Aonros

«CBETOMHAONKATOPHbIN» MPOBHUK
AJ719 MPOBEPKW TPAH3NCTOPOB

B paanoniobutenbCkoW nNpakTUKe 4acTo NMPUXOAMUTCS NPOBEPSATb TPAH3UCTOPbL Ha UX
paboTOoCnNOCOBHOCTb, ONpPenenaTb CTPYKTYPY U BbIBOAbl HEW3BECTHOrO, Hanpumep MM-
NOPTHOro, TpaH3ucTopa. Onsa 9Tux uenei M npefHasHayvyeH npepnaraemMblii NPobHUK,
B KOTOpOM MHbopmauna otobpaxaetrcqd B OYKBEHHOM BUAE Ha 3HAKOCUHTE3UPYIOLLEM
nHaunkaTope.

B cnydae, ecnm TpaH3uWCTOpP WCMNpPaBeH W ero BbIBOAb MOAKOYEHbl K 3axumam
X1-X3 (cM. cxemy) B COOTBETCTBMU C yKa3aHHOW Ha CxeMe MapKMPOBKOW, Ha MHAMKATO-
pe HG1 3aropaeTcs natuHckas OykBa «M» WAN «p» B 3aBUCUMOCTWU OT CTPYKTYpbl NpoBe-
pseMoro TpaHancTopa. ECAu e MHAMKATOP He CBETUTCH, 3HAYMT, NGO TPAH3UCTOP He-
ncnpaseH, NnbGoO ero BbIBOAbI MOAKJIOHEHB HE K TEM 3aXumam.

Kak yctpoeH un pa6otaeT npobHuk? Ha anemeHtax DD1.1 n DD1.2 cobpaH MynbTu-
Bnbpatop, BoipabaTbiBAOWNA NPAMOYTrOfibHble MMNYNbChl, Cleayloume ¢ 4acToTomn

okosio 50 My, OnemeHTbl DD1.3 1 DD1.4,

{1 0’1 il BKJ/IIO4YEHHbIE MHBEPTOpPaMun, BbIMNONHAIT

Hkunio 6ydepHbix kackanoB. C BbIXO-
6o1.1 D12 001.3 *Y ybep
' ; 5 . P " LaMW 9TUX 3NIEMEHTOB COeANHEeHbl 3a-
1 3 ! 7 ! XuMbl X1 1 X3.
- 1
Kackagbl Ha TpaH3ucTtopax VT1-VT3

BCTynaioT B paboTy TONbLKO NpuY NOOKIIO-
YyeHuu K 3axxnmam X1-X3 npoBepssieMoro

DOV K5617E5

Ri 0ot
100 12 TpaH3ucTtopa. PeaynbTat npoBepkMm OTO-
_ES; 13 ! 11 6paxaeTcss Ha 3HakKOCUHTe3upylowemMm
nHaunkatope HGT.

+
K Bub 14 DD1 € >
R5 VT2 KT3154 HOT ASIC3246
.‘?2 10 x 10 x Célf?jnx ,Pg_é_f ',IJ" 78
i 2 ’; B _;
Vo1 7 |
422078 RT3 cs
d)vr VT3 KT315A 0.7
- C24700 (3 4700 KT315A
K Bwb. 7 007 €

N
R8 47 «
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MpeanonoxXumMM, 4TO K yKa3aHHbIM 3axXumMam MNOAKAKYUAN TPAH3UCTOP CTPYKTYpPHI
n-p-n. Korga Ha Bbixone 3anemeHTa DD1.3 BbiCOKWIA YypOBEHb (MpPWM 3TOM Ha Bbixoge
DD1.4 Hu3kui ypoBeHb), paboTtaeT MynbTuBnbpaTop, B COCTAaB KOTOPOro BXOAST NpoBe-
psemMbli TpaH3MCTOpP M TpaH3ucTop VT1. YacTtoTa MmMnynbcoB, BbipabaTbiBAEMbIX 3TUM
MynbTusubpatopom,— 3,5...4 «lu.

Yepe3 koHaeHcaTop C4 vMnynbCbl MOCTYNalOT HA YCUNUTENbHbI Kackan, BbIMOJHEH-
Hblii Ha TpaH3ucTope VI2. Ouop VD1 HeobGxopaum [ns pas3psagkym KoHAeHcaTtopa
B MOMEHTHI, korga TpaH3auctop VI1 otkpblT. UMnynbcbl MynbTuBubpatopa B UTOre OT-
KpbIBAOT TpaH3uctop V72, coeaAuHSAIOWMN CErMenThl a, b, f nHoMKaTopa C MUHYCOBbLIM
BbIBOOOM MCTOYHMKA nNutaHua. CerMeHTbl 3axuraimTcsa, obpa3ys cBeTawytloca OykBy .
B 9T MOMEHTbl HW3KMIA YPOBEHb Ha BbixOoAe dnemeHTa DD1.4 obecneynBaeT 3akpbiToe
COCTOSSHMe TpaH3ucTtopa VT3.

Korpa xe Ha Bbixone anemMeHTa DD1.3 6yneT HU3KUA ypoBeHb, a Ha Bbixone DD1.4 —
BbICOKUW, MynbTMBMOpPATOpP Ha TpaH3uctopax paboTaTb He CMOXET — MNPOBepPAEeMbIi
TPaH3UCTOP MNPV TAakOM HanNpsXeHuu 3akpblT. TpaH3ucTop VT2 Takxe 3akpblT, MOTOMY
4yTOo Ha ero 6a3y He NOCTynakwT UMNyNbCbl C MynbTuBnbpaTopa. He MOXeT OTKPbLITbCH U
TpaH3ucTop VT3, NMOCKONbKY €ro aMnuTTep M3-3a 3aKpbiTOro TpaHanctopa V72 oTKAYeH
OT MWHYCOBOTO BbiBOJA WCTOYHMKA NUTAHWSA. YPOBHW Ha BbiIxodax anemeHToB DD1.3,
DD1.4 BHOBb M3MEHATCH U LMKJ NOBTOPMUTCA. YacToTa Takux M3MeHeHun, Kak 6bio cka-
3aHO Bblwe, NpnbnunantenbHo paBHa 50 My, NO9TOMY NepepbiBbl B CBEYEHUN MHAUKATO-
pa He3aMeTHbI.

Ecnm k 3axmmam X7-X3 nopknoyntb TPAaH3UCTOP CTPYKTYpPbl pP-n-p, MynabTusBubpa-
TOop 6ypneT paboTaTb NMPU HU3KUX YPOBHSAX HA Bbixoae anemMeHTa DD1.3 n BbICOKMX — Ha
Bbixoae DD1.4. 3aropsaTcs cerMeHTbl MHAaukaTtopa, obpasywuwme 6ykBy n, a Takxe eule
nBa cermeHTta (e, g), pononHawowmne ee Ao 6ykebl p. O9T0 obecneynT TpaHauctop VT3,
KOTOPbLIA CTaHeT OTKPbIBATbCA BbICOKMM YPOBHEM, MOCTynalwWMUM C BbiIxOfa 3N1eMeHTa
DD1.4.

Mpu M3MeHeHUN YPOBHE Ha Bbixogax anemeHToB DD1.3, DD1.4 mynbTuBubpaTtop Ha
TpaH3ncTtopax pabotatb He B6yneTt, TpaH3ucTop V72 3akpoeTcsa, MHAMKATOP nepecTaHeT
CBEeTUTbLCH.

Korpa noHapobuTtcs NpoBepuUTb HEM3BECTHbLIN TPAH3UCTOP, €ro BblBOAbl NMpuaeTcs
noaknioyaTb K 3aXMMam B pa3nuUyHOn KOMOMHALUN — A0 NONYYEHUS CBEYEHUS HA UHAU-
KaTope TOW MAM MHOW OykBbl. Torga BCMNbIXHYBWAas OGykBa ykaXeT Ha CTPYKTYypy TpaH3uUcC-
Topa, a N0 MapkMpoBKe OKOJIO 3aXMMOB YAACTCH ONpPenennTb ero BbiBOAbI.

Mukpocxemy K561JIE5 MoxHO 3ameHuTb Ha K176JIES5, K17671A7, K561J1A7, nHaouka-
Top AJIC3246 — Ha 3JIC324B1, AJIC3215, 3J/IC3216 unn aHanornyHbln ¢ o6WNM aHO-
nAomMm. TpaH3uctopbl — nobble 3 cepunin KT315, KT503, aunoan — niwb6on ManoMOLWHbIN,
ocTanbHble Aetann — NObbIX TUNOB.

XKypHan «Pagno», 1997,N° 3, c. 36

C. BUPIOKOB

LNDOPOBOW M3MEPUTE/Ib MAPAMETPOB TPAH3VCTOPOB

B xypHane «Papno», 1998, N2 8, c. 62 onncaHa mukpocxema KP572MB5 1 BapunaHThl
€e UCNoNb30BaHWS, B TOM YMUCNe U HeCTaHJapTHble. 34eCb Mbl NPUBOAUM KpaTkoe Onu-
caHve UNdPOBOro M3MepPUTENa NapaMeTpoOB TPAH3UCTOPOB Kak MPUMepP MCNonb3oOBa-
HUS 3TON MUKpocxembl B AnddepeHUnanbHOM BKIIOYEHUN.

Mpub6op nossonset namepatTb kKoadduuneHT nepenaym tToka 6asel h,,, B Tpex gua-
nasoHax ¢ BepxHumun npegenamun 200, 2000, 20000 npu Toke KOonnekTopa, ycTaHaBnu-
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BaeMOM AmckpeTtHo BenuymHon 0,1; 0,3; 1 u 1. 4. no 300 mA. Kpome TOro, BO3MOXHO
mM3mMepeHne obpaTHOro Toka KONneKkTopa TakXe Ha Tpex Aumanas3oHax C BEPXHUMWU npe-
penamun 20,2 n 0,2 MkA, paspewatuas cnocobHocTb Ha HM3wem — 0,1 HA. Onpepene-
Hue h, , NpoM3BOAMTCA Npu HanpsaxeHun konnekTop—6asa okono 1,5 B, a o6paTHoro
TOKa KONNekKTopHoro nepexopga — npu 5 B.

MpuHuun namepeHunsa h,,, nponnniOCTpmuposaH Ha puc. 1. NpoBepsaeMblit TPAH3NUCTOP
VT, Bkno4eH no cxeme c obuwein 6a3oin. Ero aMuTTepHbIN TOK onpenensieTcss OTHO-
cuUTenbHO 60NbWMM COMNPOTUBAEHMEM TOKO3ajawlUero pe3ncrtopa, YCTAHOBNEH-
HOro B uUenb amuTTepa (oanH n3 pesuctopos R15~R23), n HanpsAXeHWEM UCTOYHUKA
nuTaHusa.

B uenb amMwuTTepa BKJOYEH TakXe TOKOMU3MepuUTenbHbIW pe3ucTtop (R11-R14).
B uenn 6a3bl B AnaroHanu guopHoro mocta VD1 ycTaHOBNEeH pe3ncTop, nageHue Ha-
Nps>XeHWs Ha KOTOPOM NPOMNOPLMOHANbHO TOokKy 6a3bl (R1-R6).

> 18 > 08
Vot
Vi,
_— + > +
R1-RS RE-
v R1-R14 Une k7 wg M
+ Uogp - - > —
R15-R23 R15
-1G 8B » .10 8
Puc 1 Puc. 2

OTHOWeEHNEe HanpsaXeHNs Ha pe3ncTope B LLenM aMuTTepa K HanpsxXeHUo Ha pe3unc-
Tope B uenu 6a3bl NPONOpPUUOHANbHO KO3bdULMEHTY Nepenaym Toka B CXemMe C 06Wum
KONNEKTOPOM, OH Ha eAuHUUYy 6Gonblie aHaNnoOrmyHoro KoadpduumeHTa B cxeMe ¢ 06 LWUM
aMUTTEpPOM. 3T0 oTHoweHne namepsetcsa AL Ha mukpocxeme KP572MB5. Tokoname-
puTenbHble pe3ncTopbl Nogo6GpaHbl TAKOro CONPOTUBAEHUSA, YTO NafeHne Ha AaMUTTep-
HOM pea3ncTtope coctaBnsgeT okono 50 nnm 150 mB, Ha 6asoBom — 25... 1500 mB B 3aBu-
CMMOCTU OT koadduumeHTa nepenaym Toka 6asbl h,,, 1 AmanasoHa. AMOAHbLIN MOCT He-
o6xoaouMM ANg TOro, 4To6bl MOXHO OGbINO NMPOBEPSATb TPAH3UCTOPbLl Pa3/IMYHOWN CTPYKTYPbI
6e3 nepexnoyeHnsa exopos U, ALMN. Kpome Toro, nageHue HanpsixeHns Ha pguopax
MocTa obecneymBaeT HanpsxeHue konnektop—6asa Ha ykazaHHoOM ypoBHe 1,5 B.
Hanpsaxenne Ha Bxoge U,, AU MoXeT MeHATb 3HaK, MO3TOMY B 3MUTTEPHON uenwu
OVOAHBIA MOCT He TpebyeTcs.

Mpn namepeHun obpaTtHOro Toka KonnekTopHoro nepexona l,, Mexay KonnekTopom
M 3MUTTEPOM NpoBepaemMoro TpaHauctopa VT, npuknaabBaetcsa HanpsaxexHne 5 B c ge-
nntena R7R15 (puc. 2).

MagpeHne HanpsaxXeHMs Ha TOKOM3MEPUTENbHbIX pe3ucTopax R8-R10 nponop-
LWOHaNbHO namepsemomy Toky. Ha sxon U, ALLIT B 3TOM pexume nogaeTca Hanpsaxe-
Hne 100 mB.

Ponb oenntensa COCTOUT HE TONbKO B CHUXEHMUU HanpsXeHUs, nogaBaeMoro Ha TpaH-
3ncTtop, Ao 5 B 1 orpaHnyeHnn Toka B Cllyd4ae YCTAaHOBKM HEUCNpaBHOro TpaH3ucTtopa,
HO U B nNpuBedeHUn cuHdasHOro HanpsaxeHma Ha exopax U, ALUTM k nonoBuHe Hanpsaxe-
HUS NMUTaHUsa. ECTECTBEHHO, YTO B 3TOM PEeXWMe MOXHO NpoBepsATb U obGpaTHbIe TOKMU
OVOA[OB.
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Cxema uenen koMmmyTaumm nameputensa npumeeneHa Ha puc. 3. MNepeknwoyatenb SAT
CNyXunT ans Bbibopa TOka aMuTTepa NPOBEPSEMOro TpaH3ncTopa N BKJKYEHNA pexnma
namepeHunsa obpaTtHoro toka konnekrtopa |, nepekniovyatens SA2 onpepenseT gumanaso-
Hbl namepeHun h,,, n I, nonoxeHne SA3 onpepensaeTca CTPYKTYypol TpaH3ucTtopa.
KonpeHcaTtopbl C1 n C2 HeobGxoOuMbl AN YCTPAHEHUS reHepauum, UHOrga BO3HUKA-
IOWen Npu NOOBEPKE BbICOKOYACTOTHbLIX TPAaH3MCTOpPOB, C3 ycTpaHaeT ceTeBble HaBOAKMN
npu mnamepeHumnm obBpaTHOro Toka KonnekTopHoro nepexopa. Llenouykn R24C4, R25C5,
R26C6, R27C7 cnyxaT Ansa 3awWuTbl BXOoAOB Mukpocxembl KP572MNB5 oT ctatuyeckoro
anekTpuyecTBa.

M3meputenbHasa 4yacTb ycTpoincTBa cobpaHa no cxeme puc. 3 [1] (uenb R7C6 ncknio-
YyeHa) HOMWHaNbl 3/1€eMEeHTOB U AenNuTenb Ans nojlydyeHus HanpsxeHus 100 mB 3aum-
cTBoBaHbl M3 [2]. YacToTa TakTOoBOro reHepatopa — 40 kly (R46 B [2] — 110 kOwm).
O6uwunii NnpoBoa yCTPOMNCTBA — TOYkKa coepunHeHus BbiBoga 32 mukpocxemMbl KP572MB5
C KoHAeHcaTtopamun C9 n C28 B [2].

PesucTtopbl R1-R6, R8-R14 xenatenbHo nopob6paTb C TOYHOCTbI He xyxe 2%,
B KpalHeM Cciy4yae MOXHO MCnonb3oBaTb pe3ncTopbl ¢ gonyckom 5% 6e3 nopbopa.
B onvcbiBaemMOW KOHCTPYKUMW B OCHOBHOM MCMNOJIb30BaJMCb pe3nctopbl Tuna C2-29B
MouwHocTbio 0,125 BT. Pe3auctop R714 cocTaBfieH W3 ABYX napanfefsbHO COeAUHEH-
Hbix C2-29B 1 Om 0,125 B1. PeaucTtopb R7, R715-R23 ncnonb3oBaHbl Tuna MJNT ¢ pno-
nyckom 5%, P23 cocTaBfieH U3 ABYX NOCNeAOBaTelbHO COEAWHEHHbIX COMPOTUBNIEHNEM
12 m 15 Om MowHOCTbO 2 BT. AnoaHbin mocT KLL407A MoxeT OblTb 3aMEHEH Ha YyeTbipe
KpeMHuneBbIX Anopa Ha paboyumii Tok He meHee 100 mMA. lMepeknoyatenb SAT Tuna
Nnr7z-35-16MN5H, SA2 — MNr2-11-6MN6H, SA3 — Mr2-13-4MN3H. Ha npuHuMNunanbHOM cxe-
Me fJaHa HyMepauuss KOHTAKTOB, MPMBELEHHAas Ha nepekfyaTensx.

Mpun HacTpoike npubopa xenartenbHO YyCTAaHOBUTb 4acTOTy TakTOBOro reHepartopa
AL, paBHyto 40 kl'y, nop6opom peanctopa R45 [1]. Onsa aTtoro ocumnnorpadom CUHX-
POHN3NPOBAHHbLIM OT CE€TU, KOHTPOJMNPYIOT 4YaCTOTY UMNYNbCOB Ha BbiIxoAe F Mukpocxe-
mbl KP572MB5 (BbiBOA 271). U3ob6paxeHne MMNynbCOB Ha 3KpaHe JONXHO OblTb NpakTu-
YeCKW HENOOBUXHBIM NMPW 3TOM MUx 4yacToTa cocTaBnaeT 50 Ny. Heobxoamnmo Takxe oTka-
nnbpoBaTtb M3MepuTenb Toka. MNpouwe BCero ycTaHOBUTb Ha ABUXKE NOACTPOEHHOro pe-
3nctopa R26 [1] oTHocuTenbHo obuiero npoBopga HanpsxeHune 100 mB, koHTponupys
€ro TO4HbIM BONbTMETPOM C BXOAHBIM CONpOTMBNEeHneM He meHee 1 MOM.

NNTEPATYPA

1. Buprokos C. MpumeHeHne ALUM KP572MB5.— Papno, 1998, N2 8, c. 62.

2. bupiokoB C. Uudposoit mynbTuMBTp.— Paaguno, 1996, Nt 5, c. 32; N2 6, c. 32; 1997, N2 1, c. 52,
Ne 3, c. 54.

KypHan «Paauno», 1998,N°12,c.28

B. BACUJbEB

NCMbITATEJIb TPAH3UCTOPOB
CPEOHEN M BONbLLON MOLLHOCTU

OH No3BONSEeT M3MepATb CTaTUYeCkUini KoadpdUuUMEeHT Nnepenaym Toka TPaH3UCTOPOB
ob6enx CTPYKTYp MPWU pasfiMyHbiX 3HAYeHUsAX Toka 6a3bl, a TakXe HayalbHblil TOK KONMeK-
Topa. Ha atom npubope MOXHO nerko noabupaTb Napbl TPAH3UCTOPOB AN BbIXOAHbIX
KackapoB ycunutenen HY.

KoaddunumneHT nepenaym 1oka namMmepstoT npm Tokax 6a3el 1, 3 m 10 mA, yctaHaBnu-
BaeMblX COOTBETCTBEHHO KHonkamwm S71, S2 n S3 (cm. pucyHok). Tok kKonnekTopa npwu
3TOM OTCYMTBIBAKOT MO Wkane munnuamnepmetpa PAT. 3HayeHuMe cTaTU4eCKOro Koad-
dvumneHTa nepepayn Toka BbIYUCANAIOT, pa3fenunBToOK KoNnjsekTtopa Ha Tok 6a3bl. Makcwu-
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ManbHOEe M3MepsaemMoe 3HavyeHwe napa- X13 54T'p-n- .

metpa h,, — 300. Ecnu TpaH3ucTop '3'> £

npobuT AN B €ro KONNEKTOPHOU uenu ,5,\ 2 HI O

TeyeT 3HAYUTENbHbIA TOK, CBETATCH WH- < 1 8 ‘n-p-n’

ovkatopHbele namnbel H1 n H2. K /3(2 ®H2 paY r
MMpoBepseMbln TPAH3UCTOP MNOAKIIO- 3 > ’,5 MA ; 01 L3 300 MA

YyalT K ucnbiTatenilo 4Yepes OfuMH U3 ,5‘\ K

pa3bemoB X1-X3. Pasbembl X2, X3 pac- ' 51 +

CYMTaHbl Ha NOAKNIOYEHWEe TPaH3UCTO- 'K'>

poB CpefHEeWN MOWHOCTW — TOT MM ‘3 \Xj 52 ___.I’_‘

WHOW M3 HUX UCNONb3YIOT B 3aBUCUMO- < G81 +

CTW OT pacnoyioXeHUs BbIBOLOB Ha KOp- K2 53 ]T"m'p} 390 L58

nyce TpaHauctopa. K passemy X7 nog- '5‘> : —_— '

KAOYalT MOUWHbIE TPAH3UCTOPbLl C N6~

KUMKW BblBOgamu (Ho 6e3 BUIOK Ha KoHLe). Ecnu BbiBOAbl TpaH3uUCTOpa XecTkue, Uau
rmbkmne ¢ BUIKAMKN Ha KOHLUE UM Xe OH YCTAaHOBNEeH Ha paguatop, B pa3bem X7 BcTaBns-
0T COOTBETCTBYIOLWYIO BUIKY C TPE€MS MHOTOXW/IbHbLIMW MPOBOAHUKAMU B U30ONALUM,
Ha KOHLAaX KOTOPbIX MpUMasHbl 3aXWMbl «KpoKOAWUA» — UX W MNOAKIOYAT K BbiBOAAM
TpaH3ucTopa. B 3aBMCMMOCTM OT CTPYKTYpPbl MPOBEPSAEMOrO TPaH3UCTOpa nepeknioya-
Tenb S4 yctaHaBnMBalOT B COOTBETCTBYOLWEE NONOXEHUNE.

Mutaetca npubop ot 6aTtapen GBT HanpsxeHuem 4,5 B.

Pasbvem X1 — CIl-3 (moxHO m CIr-5), X2 n X3 — camopenbHble U3rOTOBJIEHHbIE
M3 MmanorabapMTHOro MHOrOKOHTAKTHOro pa3bema (NoAoNAyT, KOHEYHO, W CTaHAapTHbEe
naHenbkn Ona TpaH3ucTopoB). HaxwmmHble kHonkm S71-S3 — MM2K, S4 — Toxe M2K,
HO C dukcaumeinn B HaxaTtomMm nonoxeHumun. Pesmctopbl — MJT-0,125 vnm MNT-0,25.
MHankaTopHble namnbl — MH2,5-0,15 (paboyee HanpsxeHue 2,5 B, noTpebnsemMbln TOK
0,15 A). MunnuamnepmeTp PA 1 — Ha TOK MNOMHOro OoTkNoHeHuUs cTtpenkn 300 mMA.

OeTann ncnboitatens pas3MelweHb B KOpnyce, M3roTOBJIEHHOM M3 OpPraHMyeckoro
cTekna. Ha nuueBoli cTeHke Kopnyca ykpenneHbl pa3bembl X1-X3, nepeknioyaTtenb S4,
kHonkn S1, S3 n munnuamnepmeTp PA1. OcTanbHble aetannm (B TOM YUCNe U UCTOYHUK
NUTaHWs) CMOHTMPOBAHbLI BHYTPpU kopnyca. K nuueBoi naHenn npukneeH nuct éymaru c
CeTKOW AN OTMETOK 3HaYeHWih Toka KonnekTopa B 3aBUCUMOCTKU OT Toka 6a3bl. CBepxy
NNCT NMPUKPbLIT TOHKUM OopraHnyecknm cteknom. CeTKOW nNoOnNb3ylTCA NPUM NOCTPOEHUUN
XapakTepucTMK TPAH3NUCTOPOB, KOTOpble NoabupaloT ANS BbIXOAHOrO Kackaja ycunute-
na HY. XapakTepucTukm Bbl4EPYUBAKOT HA CTekne d¢nomMacTepoM WUAM NEePbEBON aBTO-
PYYKO/ CMbIBAIOT UX BAAXHBIM TAMMNOHOM.

McnblTaHnsa TpaH3McTOopa HAaYMHAIOT C UBMEPEHUs Ha4vyallbHOro ToKa Konjektopa npu
OTKJIlO4eHHOI 6a3e. Ero 3HauyeHme munnumamnepmeTp PAT nokaxeT cpa3y Xe nocne
NnoOAKIIOYEHUs BbIBOOOB TpaH3ucTopa K pa3beMy. 3aTeM HaxaB KHonky S1, mamepsioT
TOK KOMJeKTopa W onpepensioT crtatmyeckuini koadpobuumeHT nepepaydym Toka. Ecnum 1ok
KoNnekTopa maa, nepexondT Ha APYron Amana3oH Haxumasa KHonky S2 unm S3.

XKypHan «Pagno», 1982, N° 9,c.49

6. XAWKWH

NMPOBHNKW OJ1A MPOBEPKN AMO40B

HauynHaowmm pagnonobutensm Hepeako NPUXOAUTCA NPOBEPSATb CaMble Pa3Hoo06-
pa3Hble AnoAbl (HNW3KOYACTOTHbIE, BbICOKOYACTOTHblE, MaJlOMOLULHbIE, MOLWHbIE) Nepea
MCNONb30BAaHMEM UX B KOHCTPYKUUN. Mpn 9TOM OHU Hepenko npuberatwT K TOMOLWM aBo-
MeTpa mnm ommeTpa. CylwecTBEHHbIN HEAOCTATOK Takoro cnoco6a — BO3MOXHOE No-
BpexXAaeHne Anona 3Ha4YnTeNbHbBIM NPAMbIM TOKOM (OH MoXxeT gocturate COTEH MWUNNNU-
amnep Ha npegene namepeHunsa eanHul, Om).
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orpaHun4eH Oo 6e30nacHOro 3HavyeHus.

€M TPaH3nCcTopoB, CBETOAMOAOB U MUKPOCXEM.

(npo6on).

MOCTM OT HAnNpPsiXXeHWs HA BTOPUYHON 0OMOTKe TpaHcdopmMaTopa.
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Bonee yno6Hbl B akcnnyataumm npobHUKN, B KOTOPbIX TOK Yepe3 npoBepseMblii AnNoa
B npepnaraemoi ctatbe paccMaTpuBalTCs BapuMaHTbl MPOOHUKOB C MCNONb30OBAHU-

[lBa TpaH3ucTOpa, NOHMXaWNN TpaHchopmMaTop NMUTAHUA N HECKONbKO APYruUX He-
nednunTHbIX fetaneih noHanobaTca Ansg nocTpoliknm npobHuka (puc.
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1), npeaHa3HayeH-
HOro AAs NPOBEPKW AMOAOB NOOGON MOUWHOCTW Ha OOPbLIB MM 3aMblkaHWE BbIBOLOB
MpoTekalowmin 4yepesd gmMop Tok Npu 3Tom cocTtasnsdeT 2...3,5 MA B 3aBuUCU-
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B npobHnke Mcnonb3oBaHbl TPAH3UCTOPbLI PAa3HON CTPYKTYpPbl, B KOMNEKTOPHbIE Lenun
KOTOPbIX BKJIlOYEHbl CUTrHanbHble famnbl. [MMTaHWe Ha TPaH3UCTOPbLl MoJgaeTcs nooye-
penHo Ha V2 — BO BpeMsa OTpuULATENbHOro Nojsiynepruona NnepemMeHHOro HanpsaXeHus Ha
BEpPXHEM Mo cxeMe BbiBOAe obmeTkn // TpaHcdopmaTopa, a Ha V4 — BO BpeMs MOJNTIOXMN-
TeNnbHOro nonynepuopa.

B McxopHOM CcOCTOSSHMM (NPOBEPSAEMbIN AMNOQL HE NOAKJIOYEH) TPaAaH3UCTOpPbLl 3a-
KpbliTel. Korpa xe k rHespgam X1 n X2 6ypeTt noaknwoyeH amnop V, B yka3aHHOW Ha cxeme
NONSAPHOCTU, HAYHET NepuoamnmYecku (C 4acToTOl ceTu) OTKpbIBATbCHA TpaH3uctop V2 n
cBeTUTbCcHA Nnamna HI1. Ecnu nonsapHOCTb NoakjlyYeHus aunopa obpaTtHas, O6yaeT ropeTb
namna H2. B cnyyae noakfato4YeHus npobutoro guvopna (C 3aMKHYTbIMU BblBOOamMu) 3a-
ropsatca obe namnbl, a Npu NpoBepke amnona ¢ o6pbIBOM (MHAye roBOpSs, CropeBLIEro)
HW OAHA M3 namMn cBeTUTbCs He byaer.

Mo 3axuraHuio Toh UNN NHOW NamMnbl HETPYAHO CYAUTb He TONbKO 06 McnpaBHOCTU
avopa, HO U onpenenaTb BbIBOAb aHOA4a U KaTtoda.

TpaH3UCTOpPbLI XenaTenbHO Noaobpatb C OANHAKOBBIMU AN 6NU3KMMU KO3 PUUMeH-
TaMun nepepaym Toka (He meHee 50). BMecToO yka3aHHbiIXx Ha cxeMe nogoomayT TPaH3uUC-
TOopbl MM39-MMN42 (V2) n MMN35-MMN38 (V1). Ouoabl MoryT 6biTb Ntob6ble U3 cepuin 47,
0226. PesucTtopbl MJIT-0,25.
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Mop 3T geTanum uU paccyMTaHa neyatHas nnarta (puc. 2) M3 OQHOCTOPOHHEro ®Gonb-
rMPOBAHHOroO cTeknoTekcTonuTta. Jlamnbl — Ha HanpsaxeHue 6,3 B n tok 20 MA. MOXHO
NPUMEHATbL W Apyrve namnbl, ¢ 60NbWMM TOKOM, HO MPOAOJIXKUTENbHOCTb NMPOBEPKU
avopna ponxHa 6blITb MUHMMaNbHOW BO M36exaHWe BbixOoAa U3 CTPOS TPaH3UCTOPOB.
TpaHcdopmaTop nutaHma nwobon, c HanpsxeHnem Ha obmoTke // 6,3...10 B. Ero MoxHO
BLIMOMHUTL Ha MarHuTonpoBoae cevyeHuem 4...6 cm’>. O6MOTKa / AONXHA coaepxXxaThb
2150 BuTtkoB npoeopga MN3B-1 0,2, o6mMoTKa // — 95 Butkos MN3B-1 0,41.

HanaxwnBaHne npobHuka cBOAUTCSH K ﬁop,6opy pesnctopa R2 Takum, 4Tobbl Npun nopg-
KfloYeHun Kk rHespam peaunctopa conpotusneHnem 300 kOm...1 MOM namnbl ocTaBa-
NNCb NOraweHHbIMKU, a pe3unctopa conpotnusneHnem 300 Om...1 kOmM 3axuranuco. Onga
3TUX Xe uenei nHorpga npuBoauTCcs ToyHee noabupaTtb pe3ancTtopbl RT n R3.

Mpo6HKK 3HAYMTENbHO ynpocTuTcsa (puc. 3), ecnm Mcnonb3oBaTb B HEM CBETOAMOAbI
AN307 wnnn AN310 ¢ nwobbiM O6yKBEHHbIM MHAekcoM. Mopmonayt n AJ1102, HO ApPKOCTb
CBEYEeHNS UX HAMHOIO MeHblle.
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Moka pas3roBop Wen 0 ceTeBbiXx NPoOHMKax. HO He MeHbW NN MHTEpeCc NpeacTaBnsOT
NPpo6GHWKN C NUTAHMEM OT rajbBaHM4eCKUX 3n1eMeHTOB 1 6atapein. Cxema OAHOW M3 Ta-
KX KOHCTPYKUWA npuBepeHa Ha puc. 4. Ha tpaH3uctopax V5 u V6 BbINONHEH CUMMET-
PUYHBLIA MynbTuBMGpPaATOpP, @ HAa VI n V7 — aMnTTEpHbIe NOBTOPUTENN. '

Kak n3secTHO, BO BpemMs paboTbhl MynbTuBubpaTopa ero TpaH3nUCTOpPbl OTKPbIBAOTCSH
M 3aKkpbiBalTCA nooyepenHo: korpa otkpbliT V5, 3akpblT V6, n HaobopoT. Ecnm OTKpBIT
TpaH3uctop V5, 3akpeiBaetcsa VI, a npu oTkpbiBaHMu V6 3akpbiBaetcsa V7. Korpa K rHes-
pam X1, X2 6yneT noAkno4YeH NpoBepseMblil M0 B YyKa3aHHOW Ha CXeMe NMONSPHOCTH,
MMNYNbCbl TOKA HAYHYT NpOTekaTb NO LEeNnn nepexon KONNekKTop—aMuUTTep TpaH3ucTopa
V7, owon Y, ceetoguop 1/3, peanctop R, pnopn V2, konnekTop—aMuUTTep TpaH3ucrtopa
V5. BcnbixHeT cBeToamon V4. NMpu M3MeHEHUN NONSPHOCTU NOAKIIIOYEHUS NPOBEPSAEMO-
ro punopa 3aroputcs ceetoamnopn V3 — nyTb TOka B 3TOM Cly4ae HETPYyAHO NpoCnepmnTb
camocToaTenbHo. Ecnm gpuopn npobut, ropsaTt o6a ceetoanopa, CropeBlW Uil AUOL HE Bbl-
30BET CBEYEHUSA HM OOHOro ceeToamnopda.

BmMecTo yka3aHHbIX Ha CXeMe MOXHO WMCNOoNb30BaTb APYrve TPaH3UCTOPbL cepun
KT315 nnn tpaH3uctopel MMN39-MMN42 c koaddruneHTom nepenaym toka He meHee 50.
Avopbl 0220 3ameHuMmbl Ha O219A, 0220A, 02206 v gpyrne kpeMmHueBble. Pe3ancrto-
pol — MJIT-0,25, koHgeHcaTopbl — KM-6. OTn getannm MOHTUPYIOT Ha NevyaTHOW nnaTe
(puc. 5) N3 0/ HOCTOPOHHETO GONLIMPOBAHHOIO CTEKJIOTEKCTONMUTA.

HanaxuBaHne npobHuka cBopgutTcsa K nopbopy pesuctopa R1, orpaHumymBatouwero
TOK B LLENMM CBETOAMOA0B, a 3HA4YUT U NnpoBepsAemMoro anoaa, Ao 4...5 vA.

Cxema ewe oaHOro npobHuka, BbIMOJHEHHOr0 Ha OAHOW MUKpOCXeMe, npuBepeHa
Ha puc. 6. PaboTaeT OH aHaNOrM4YHO Npeabiaywelil KOHCTPYKUUN, HO MynbTuBmubpaTop
BbIMONIHEH Ha anemeHTax D1.17 n D1.2, a ponb NOBTOPUTENEN BbLINONHAIOT UHBEPTOPHI Ha
anemeHtax D1.3 n D1.4.

OeTtann atoro npobHMKa CMOHTMPOBAHbLI Ha MeyYyaTHOW nnate (puc. 7) n3 donbrupo-
BAHHOroO cTeknoTekcTonmTta. HanaxumBatT npobHUK, Kak M B Npeabiaylw,emM cayyae, nog-
6upas peanctop R1 no 3agaHHOMY TOKY Yepe3 NpPOBepPsieMbli AN0oL U CBETOANOAbI.

BHewHee opopmneHne BCcex NPOOBHUKOB 3aBUCUT OT BO3MOXHOCTEN pagnoniobute-
N9 N MOXET ObITb NOOBLIM.

XKypHan «Pagwno», 1983,N270,c.52

A. CMUPHOB

MOJTYABTOMATUYECKUMN MPOBHUK-UCMBITATE/b

OTCcyTCcTBME B YCNIOBHbIX 0603HAYEHUSX TUNOB TPAH3UCTOPOB CBEAEHUI O CTPYKType,
a Ha ux Kopnycax — yka3aHWW O Ha3Ha4YeHWM BbLIBOLOB Hepenko 3aTpypaHseT paboTy,
TpebyeT ob6palleHns K cnpaBoOYHUKAM, KOTOPblE, K COXaJIeHN0, eCTb HE Yy BCEX paguno-
nobutenen. NMoaToMy NoNe3HbLIM NOMNOJSIHEHWEM AOMalWHen nabopaTtopum MOXET oka-
3aTbCA ONUCbLIBAEMbLIN HWUXE nNofnyaBTOMaTtuyeckuit npmbop — npobHUK-uUcnbITaTeNb
TPaH3UCTOPOB M ANOAOB (fanee — NPOCTO NPOBHUK-UCNBITATEND).

Mpo6HUKOM-UCNBITATENEM MOXHO NpoBepuTb paboTtocnocob6HOCTbL Anona M TpaH-
3nucTopa, onpenenuTb CTPYKTYpPy M Has3HadYeHue BbLIBOAOB TpaH3ucTopa (amutTepa,
konnektopa, 6a3bl) unn gnopa (aHopga u kKkaTona), a Takke U3MEPUTb KOIPPUUMEHT ne-
penaydn Toka 6asbl h,,, TpaH3ucTopa, BKJIYEHHOro N0 cxeme C OOWMM IMUTTEPOM,
B pexume ycuneHua curHana. MNpoOGHUK npefHa3HayeH ANS NPOBEPKM W UCNLITAHUSA
KPEMHUEBBLIX TPAH3UCTOPOB M ANOA0B Mano n cpegHel MOLWHOCTH.

NMpnbop cocTOMT M3 ABYX HE3ABUCUMbLIX HaCcTel: onpenennuTens CTPYKTypbl U name-
putensa koadbduumneHTa nepepaym Toka.
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Puc. 1

MpuHunNuanbHas cxema onpepennuTens CTPyKTypbl npepcrtasneHa Ha puc. 1. OH pa-
60oTaeT B aBTOMAaTUYECKOM pexumMe M NO3BONSAET y3HATb TUN MPOBOAMMOCTMN KaX[on n3
obnacTen TpaH3ucTOopa, a CNefoBaTeNlbHO, €ro CTPYKTYpPY.

Onpenenutenb COLEPXUT TaKTOBbIA reHepaTtop Ha anemMeHTax DD1.1-DD1.3, pBowny-
HbIl Tpexpas3psOHblhi cYeT4YMK Ha Tpurrepax DD2-DD4 w pewndpaTtop Ha 3JIeMeHTe
DD1.4 Ha wmwukpocxemax DD5-DD9. Ha Bxoab pgewndpartopa nocTynalwT CuUrHanbl
C NpAMbIX BblIXOAOB cyeTymka. C 3TUMM Xe BXOAaMU COEOUHEHbl 3aXUMbl «1»-«3»,
K KOTOPbIM MOAKAOYAIOT NPOBEpPSAeMbIii TpaH3nucTop unm guop. Ha Beixopgax gewundpa-
Topa BKJOYEeHbl cBeToauoAabl HL1-HL6, wHavuupylowme Tun npoBoaumocTu. Kaxagomy
BXOAHOMY 3aXUMy «1»-«3» Ha NuLEeBOI MaHenum COOTBETCTBYIOT ABa CBeTOoAMOAA: Kpac-
HbIA («p»), 06O03HaYalWNM NPOBOAMMOCTb P-TUMNa N 3efeHbln («n») — n-Tuna.
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MpuHuun paboTbl onpepenuTens uanlCcTpupyeT puc. 2. Ha BbiBOAbI MPOBEPSieMOro
TpaH3ucTopa, NOAKNIOYEHHOr0 NMPOM3BOJIBHO K BXOAHBIM 3aXumMam «1»-«3», yepes orpa-
HUYMNTENbHbIE PE3UCTOPbl C BbIXOAOB ABOMYHOrO CYeTyMKka MocTynaloT nocnepoBaTelNb-
HO B OBOWYHOM KOAE KOMOMHaALWUW HanNpsXeHWin, COOTBETCTBYIOLWMNX YPOBHAM Nlornye-
ckoro 0 u 1: 000, 100, O10, 110, 001, 101, 011, 111, cHoBa 000 u 7. 4. (0o4eBUAHO,
4YTO COCTOSAHUA cYeTYyuka, onmcusaemuevkonamm 000 n 111, BbI3bIBAOT B 060UX criydyasx
OOVHAKOBbIE HaMpPsAXeHWUs Ha BXOAHbIX 3aXuWMax, U UX MOXHO He paccmMaTpuBaThb).
OnpepneneHHble COYETAHMUA COCTOSHUSA cCYETYMKA C HAMNPSAXEeHUAMWU, BO3HUKAOLWMUMUKU Ha
BXOLHbIX 3aXWMax, COOTBETCTBYIOT BMNOJIHE ONpeAeneHHOMY TUNny NPpOBOANUMOCTMUN OLHON’
n3 obnacten TpaHaucTopa.

PaccMoTpum onpeneneHne CTpyKTypbl N-p-n TpaH3uMcTopa, NOAKAIOYEHHOIrO K BXOA4-
HbIM 3aXuWmMaM Tak, Kak nokasaHo Ha puc. 2. Onsa BbigBAeHUs ob6nacTm TpaH3uctTopa
C p-n NPOBOAMMOCTbIO HEOBGXOAMMO Ha BbLIBOL, COEAMHEHHbLI C HEl, 4Yepel3 pe3ncTop
nopaTtb HanpsxeHue norndeckon 1, a Ha ABa Apyrux norunyveckoro 0 (puc 2,a). MNosasne-
Hue xoTa Obl HAa OLHOM M3 3TUX ABYX BbIBOAOB YPOBHS 1 CBMAETENbCTBYET O TOM,
4YTO COOTBETCTBYIOLWNA p-n nepexon OTKPLIT U1 06nacTb, NOAKNIOYEHHAS B HalWeM cly4yae
K 3aXumy «1» MmMeeT NPOBOAUMOCTb p-Tuna. Ha nuueBOil NMaHennm 3axXeTcs KpacCHbI
CBeTOANOL, COOTBETCTBYIOWNA 3aXNUMy «1». AHANOrMYHO ANS ONpeneneHus NPoOBOAU-
MOCTM N-TUMNA Ha BbIBOJ, COEAUHEHHbLIN C 3TON o6nacTblo, HeOBXO0AMMO NopaTb HanNps-
XeHune normnyeckoro 0, a Ha ABa Apyrux — normyeckon 1. Ha BbIBOAE, Ha KOTOpPbLIN Yyepes
pe3ncTop nofaH ypoBeHb 0, NoABUTCSH ypoBEHb 1, @ 3TO 3HAYUT, YTO COEAUHEHHAS C HUM
obnacTb TpaH3MCTOpa UMEET NPOBOAMMOCTbL n-Tuna. PeaynbtatoMm 6yneT cBeYEeHUE COOT-
BETCTBYIOLW,Er0 3€N1eHOro ceetToamopa, kak nokas3aHo Ha puc. 2,8 un 2,4. O4eBUAHO, 4TO
npM COCTOSSHMAX cYeTymka, onumceiBaemblx kogamu 010, 001 w 011, HanpsxeHus Ha
BXOAHBLIX 3aXMWMax MOBTOPSAT 3TW KoMOMHauum. MO3TOMY HW OAWH M3 CBETOAMOLOB
He ropur.

Takum ob6pas3om, Npu nojavye Ha BXOL ABOUYHOTO CHETYMKA MMNYNbLCOB C 4acTOTOWM
cnepoBaHus 10...100 Ty Ha NuueBOW NaHenn noovyepenHo OyAyT 3axwuratbCs pasnuny-
Hble CBETOAMOAbI.

C noBbIWEHNEM HYAacTOThl ClefoBaHMa MMNynbcoB OyaeT HabnwpaTbcs (BcnencTeue
MHEPLUUWN 3pEeHns) OAHOBPEMEHHOE ropeHne CBEeTOAMOAO0B, OAHAKO KaXylwasacs ApKOCTb
MX cBevyeHns 6yaeT ymeHblwaTbca. YacToTy reHepaTtopa (puc. 1) MOXHO U3MeEHATb (B He-
6onbwKnx npepenax) nogbopom pesuctopa RT wnnm (B 60Nee WUMPOKUX npepenax) KOH-
neHcatopa C1. Yepes pe3uctopbl R2-R4 Ha Bxonabl 6ydepHbix anemeHToB DD5.1-DD5.3
nogaHo HebGoONbWOE NONOXMUTENbHOE HanpsXeHMe cMelweHnsa, Heobxoanmoe ANs MX Ha-
O0EeXHOro nepeksloyeHuns.
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Ha puc. 3 nokasaHo, kak pacwudpoBaTb NoKa3aHMsa CBETOAMOLHOrO uMHAuUKaATopa
onpenenntens CTPykTypbl. Tak, €eCnin npu NpoBepke TpaH3McTOopa FOPUT OAUH KPaCHbIN
cBeToAMOA U ABaA 3efieHbiX (puc. 3,a), 3TO 03HayaeT, 4TO TPAH3UCTOP UCNpPaBeH, nMmeeT
CTPYKTYpPY n-p-n, a ero 6a3a nopakjilyeHa K 3aXumy «1». AHaNOrMyHo onpepensioTt
McnpaBHOCTb U 6@30BbIA BLIBOL TPAH3MCTOpPa CTPYKTYpbl p-n-p (puc. 3,6). Mpwu nonknio-
YEeHUN K BXOOHbIM 3aXuMmMmam guopna nnum npu obpbiBe B LLENM OAHOTO U3 NEPEXOAO0B TPaH-
3ucTopa ropsT TONbLKO ABa cBeToamopa (puc. 3,B), a NPpU KOPOTKOM 3aMblkaHUU ABYX
3aXMMOB CBeTATCH cpa3y yeTbipe cBeToamnopna (puc 3,r).

MpuHuMnuanbHaa cxema MmaMeputenss kKoadoduumeHTa nepepaynm Toka naobpaxeHa
Ha puc. 4. OH NO3BONSIET ONPEAENNTb KONNEKTOPHbIN M OSMUTTEPHbI BbIBOALI TPAaH3UC-
Topa no 3HayeHMaM 3Toro koadoduuMeHTa NPUM NPSIMOM U MHBEPCHOM BKIIOYEHUNAX,
a Takke paboTocnocoBOHOCTb TPaH3NUCTOpPa B pexume ycunenusa. MpuHuun paboTbl 3TON
yactn npubopa OCHOBAH Ha U3MEPEHUMN HANPSAXEHUS YCUEHHOro TpaH3ucTopoMm 06-
pa3uo0BOro curHana yactotom okono 1 klu,.

Mpu namepeHnn MMNyNbChl C BbIXOAA 3a/aloLWeEro reHepaTtopa, cobpaHHOro Ha ane-
MeHTax DD1.2-DD1.4, 4epe3 pe3unctop R4 nocTynatlT Ha BbiBOA 6a3bl NMPOBEPAEMOro
TpaH3ucTopa, B KOJNEKTOPHYIO (MW SMUTTEPHYIO) LEMb KOTOPOro BKJAKYEH HArpysouy-
HbI pe3ncTtop R2. HanpsxeHne Ha 3TOM pe3ucTope uamepstoT npubopom PAT, noa-
KNIOYEHHbIM K:Hemy yepea BbLINPAMUTENb MO CXEMEe YABOEHUS HaNpsXeHus Ha pguopax
VD1, VD2 wn koHaeHcaTopax C2, C3. MameHaa Tymb6nepom SA3 conpoTmuBneHne B uenu
6a3bl, MOXHO U3BMEHSATb €€ TOK U, CNefOBaTENbHO, Npefenb n3MepeHns koabdobduumneHTa
nepepnayn. Tymé6nepom SAT BbiGUpPaAOT NONAPHOCTb HAMPSAXEHUA NUTAHUA MPOBEPSAEMO-
ro TpaH3MUCTOpa: €CAN OH CTPYKTYpPbl N-p-n, Ha KOJJIEKTOPHYIO Harpysky nopatwT Hanps-
XeHune normyeckon 1, a ecnm CTpykTypbl p-n-p,— norudeckoro 0. Tymb6nep SA2 cnyxuTt
Ana onpepeneHa BbIBOAOB aMuUTTepa U konnektopa. OAHO M3 €ro NONOXEHUN COOTBET-
CTBYEeT NPSSMOMY BKJIOYEHUIO TpaH3ncTopa (pe3nctop R2 BKJYEH B LeNb kKonjekrtopa),
Apyroe — WHBepPCHOMY. [OCKONbKY, Kak M3BECTHO, KO3dPUULMEHT nepepnayum Toka npu
NPSMOM BKJIOYEHUN HAMHOro 60nblie, YeM B MHBEPCHOM, TO MoOsOXeHue («1» unum «2»)
pyykm Tym6nepa SA2 npu 6onbwem nokasaHum npnbopa PA1 oAHO3HAYHO yKa3biBAeT Ha
KONITEeKTOPHbIA BbIBOA TpaH3uctopa («1» nam «2» COOTBETCTBEHHO).

KoHcTpykuusa. Mpubop BbiNONHEH B kopnyce pa3dmepamnm 200x110x80 mm. CeeTo-
Anonbl 3akpenneHbl B NAaHKe W3 OPraHU4Yyeckoro cTeksa, NPUBUHYEHHOW K NULEBOW na-
Henn. B KayecTBe BXOAHbIX 3aXWMOB MPWUMEHEHbI NAaTyHHble CTEPXHU C MPOAONbHBLIM
pa3pe3oM, 3akpenfeHHble B M30NALUOHHbLIX BTYNKax Ha NULLEBON MaHenwu.

Vo1 VD2
R2 1) ¥
1.3
1.1k TR”“PM T 0.15 m
2 SAZ oz
05 m S0 FT
R&* 100 x 200"

| S ) | S N
Cr 068 mx PET 300

001 K155/1A3
Vo1, vo2 496

Puc. 4
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Mpnbop PAT — mukpoamnepmetp M2001 ¢ TOKOM NOSIHOrO OTKJIOHEHUS 50 MKA.

HanaxuBaHue npmnbopa ceoantcsa kK nopnbopy peaunctopoB R4 u R5 (puc. 4), Takum
o6pa3om, 4ToObl nNpepenbHble NokaszaHua npubopa PAT cooTBeTcTBOBaNM Koadbobuum-
eHTaM nepepadn Toka 50 n 200. Ang aTO0ro HeO6XOANMO MMETb TPAH3UCTOPbl C N3BECT-
HbIMW 3HaYeHUAMN KoadbunumneHTa nepepayn.

Ona nutaHus npubopa noponpeT nwbon cTabuUaM3npoBaHHbIM MCTOYHUK MUTaAHUS
C BbIXOAHbIM HanpsxeHnem 5 B n Tokom Harpyskm go 100 mA.

KypHan «Paaguno»,1984,N°6,c. 17

A. KAPMNAYEB

NPUBOP OJ1A MPOBEPKU TPAH3NCTOPOB

MM MOXHO He ToNlbkO nNpoBepsATb paboTOCNOCOBHOCTb TPAH3UCTOPOB MaJION MOLLHO -
CTW W CTPYKTYpPbl P-N-p WAW N-pP-N, HO U OULEHUBATb UX YCUNINTENbHbIE Ka4yeCcTBa, a Takxe
cobCTBEHHbIe WyMbl. Ecnu xe Hapnucb Ha TpaH3uCTOpe cTepfiacb, Npubop NO3BONUT
ObICTPO pacno3HaTb CTPYKTYPY TPAaH3MCTOpPa M €ro BbiBOAbI.

Mo3HakomMumcs ¢ paboToit npubopa NoO ero NPUHUUNMANBHON CXemMe, NPUBEAEHHON
Ha puUCyHke. BbiBOAbl MCNbITBIBAEMOro TpaH3MCTOpa BCTABAAIOT B COOTBETCTBYylOUWME
rHespga pasbema XS1. lpu aToM TpaH3ucTtop, TpaHchdopmaTtop T1 u gpyrue getanu
npubopa, NnokasaHHbIE B JIEBON 4YaCcTM CXeMbl, 06pa3yloT reHepaTop 3BYKOBOW 4YaCTOTHhI.
FeHepauna nosABNsAeTCcs M3-3a NOJIOXKNTENbHON 06pPaTHOW CBA3M MexXAy KONNEKTOPHOW 1
6a30BOW LenaMu.

YacTtoTa reHepupyembix konebaHuii 3aBMcuUT OT napameTpoB TpaHcdopmaTopa u
eMKoCTu koHpeHcaTopa C1. TnybuHy ob6paTHO CBA3M MOXHO PEerynmpoBaTb NEPeEMEH-
HblM pe3ucTopoM R3. MOMEHT BO3HUKHOBEHUS FeHepauum 3aBUCUT OT MOJIOXKEHUS €ro
OBUXKa M cTaTuyeckoro koadpoduumeHTa nepenaynm Toka TpaH3ucTtopa. Yem Bbiwe no
cxemMe OBUXOK pe3ucTtopa, TeM npu 6onbwem koadpouumeHte nepenadn 6ypnet pabo-
TaTb reHepaTop. HuxHee nmonoxeHune ABMXKa pe3ncrtopa COOTBETCTBYET CTaTUYECKOMY
KoadpduumeHTy nepenadym npumepHo 10, BepxHee — okono 150. C Harpyskm reHeparto-
pa (pe3ucTtop R5) curHan 3BYKOBOW 4acTOThbl nogaeTcs 4yepes3 koHpeHcaTtop C2 Ha ycu-
nuTtenb, cobpaHHbLIW Ha TpaH3ucTope VT1. Harpyskon ycunutens sBNSIOTCH TONOBHbIE
TenedoHbl BF1. OHM CUTHANU3UPYIOT O BO3HMKHOBEHUM reHepauumn. [loka xe reHepa-
UMM HeT, B TenedoHax BYAYT CHbIWHbI WYMbl Kackaga, cobpaHHOro Ha UCMNbITbIBAEMOM
TpaH3ucTope. MNpu nepemMelweHnn ABMUXKa NEPEMEHHOIro0 pe3ncrtopa n3 BepxHero nono-
XEeHUs B HUXHEEe YyPOBEHb WYMOB MOXeT Bo3dpacTatb. Hambonbwwuii ypoBeHb 6yaeTt Ha
rpaHn Bo30byxaeHUsa reHepatopa. Yem rpomMye 3ByK B FOJIOBHbIX TenedoHax, TeM 60/b-
we cob6CTBEHHbIE WYMbl UCMNbITBIBAEMOIO TpaH3ucTopa.

Mpun npoBepke TPaH3UCTOPOB nepeknyaTenb SAT ycTaHaBAWBAT B MNONOXEHUE,
COOTBETCTBYlOULLEE CTPYKType TpaH3ucTopa, a BbikfAyatenem SA3 nopknioyalwT K yCT-
POMNCTBY MCTOYHUK NUTaHUA. MpoBepsAs HEM3BECTHbLIN TPAH3NUCTOP, BCTABNSAIOT €ro Bbl-
BOAbl B rHe3pa pa3bemMa XS2 B npou3BonbHOM nopsake. lepexknioyatens SAT ycTa-
HaBNMBAIOT CHayana, HaNnpuMMep, B MOJIOXEHNE «pP-n-p», a ABUXOK MEPEMEHHOroO pe3unc-
TOpa — B HUXHEEe Mo CXeMe MOoJIoXeHne.

Mepemeu,as NOABUXHBIN KOHTAKT nepeknyatena SA2 n3 nepBOro NOJIOXEHUS B LWe-
cToe, npocnywmnBaloT TenedoHbl. Ecnu 3Byka HeT, ycTaHaBAMBAIOT NepekayaTenb B No-
NIOXEeHNe «n-p-n» KU BHOBb Nepemelw,aloT NOABUXHbLIA KOHTAKT nepeksji4yaTesis No BCEM
nonoxeHuam. Kak Tonbko B TenedoHax NnoABUTCH 3BYK, MOXHO AaTb OLEHKY npoBepse-
MOMY TPAH3UCTOPY — KAKOW OH CTPYKTYPbl M KaKk PaCMOJIOXEHbl €ro BbiIBOAbI.
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CTpYKTYypy OnpenensioT Nno MOJIOXEHUIO pydkun nepekntoyvyatens SA7T, a pacnonoxe-
HUWe BbIBOAOB — MO MONOXEHUIO Pydku nepeknoyatens SA2.

Ecnn reHepauuss BO3HWKAA B MEPBOM MOJOXEHUM 3TOro mepekaovyatens, 3HaA4uUT,
B rHespa «1», «2», «3» pa3bema XS2 BcTaB/ieHbl COOTBETCTBEHHO BbIBOAbI KONNekTopa,
6a3bl M amMuTTEpa. BTopoe nonoxeHne nepeksoyatens COOTBEeTCTBYeT BbiBogaM 6asbl,
KonnekTopa u aMuTTepa, BCTaBJNIEHHbIM B yKka3aHHble rHe3aa, TpeTbe — BbiBOAAM KO-
nektopa, amuttepa, 6a3bl, HeTBEpTOEe — 6a3bl, aMUTTEPA, KONJIeKTOpa, NATOe — AMUT-
Tepa, konnektopa, 6a3bl, wWwectoe — amMmuTTepa, 6asbl, KonnekrTopa.
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TpaHsucTtop VI1T — MMN39-MMN42 ¢ kosadpdpuumeHTomMm nepepadym He meHee 30.
MocTossHHbIEe pe3ncTopbl — MIJT-0,25, nepeMeHHbIi — n6Oro Tmna, HO XenaTtesibHO
C NVUHEWHOI xapakTepucTukon (PyHkunoHanbHas 3aBucumMocTb A) — Torpa nerye byner
rpagyvpoBaThb wkany peanctopa. KoHgeHcatopel — MBM.

FonoBHble TenedoHbl MOryT ObITb Kak C ABYMSA KancaaMu, Tak 1 ¢ OAHUM, COMNpPO-
TuBneHnem 65...200 Om. Ypo6HO Mcnonb3oBaTb, Hanpumep, kancwonb 4I3ML conpo-
TuBneHvem 65 Om. MNoponpet n manorabaputHblii TenedoH TM-2A. He ucknyeHa Bo3-
MOXHOCTb MPUMEHATb MaﬂOFaGapVITHyIO n MaJOMOUWHYK AVWHaAaMMWYECKYH roNnoBKY,
HO BKJ/lOY4ATb €€ HYXHO 4Yepe3 BbIXOAHOW TpaHcdopmaTop OT paguonpmemHuka «Cokon»,
«ANBMUHUCT» NN AHANOTNYHbIN.

TpaHcdopmaTtop T1 — cornacywowmuint ot ManorabaputTHOro TPaH3NCTOPHOTO paagmno-
npumemMHuka. Mcnonb3yeTca nNuwb NONOBUHA BTOPUYHON 0O6MOTKM. lepeknioyaTtennu,
BblK/l0HaTENb U pa3beMbl MOTYT OblTb 060 KOHCTPYKLUN.

HanaxnBas npubGop, BHayane NpPoOBepPsOT NPaBUIbHOCTb MNOAK/JOYEHUS BbIBOOOB
TpaHcdopmaTopa. Ecnm npu BkAoYeHUM B rHe3pa pa3bemMa XST BbIBOOOB UCNPaABHOTO
TPaH3UCTOpPa reHepauna He NoABAdeTCA AaxXe Npu HUXHEM MNONOXeHUN ABUXKa nepe-
MEHHOTI0 pe3ncTopa, HyXHO NOMEHATb MecTaMun NOAKJIOYEHNE BbIBOAOB OOMOTKN / nnun
//TpaHcdopmaTopa.

Mon6opom pesuctopa R7 pobusBaioTca Hanbonbwed rPOMKOCTU 3BYyKa B FOJIOBHbIX
TenedoHax NN B AMHAMNYECKON FONOBKe.

XKypHan «Paaguno», 1984,N°7,c.37



PA3OEI YETBEPTbIN

TECTEPbI

A. KAPABYTOB

MPOCTOWM TECTEP 419 NOTMYECKUX MUKPOCXEM

B papgnoniobuntenbckoin n npodeccnmoHanbHOW nNpakTUKe 4acTo BO3HWKAET HeoOXO-
OUMOCTb NMPOBEPUTb UCNPABHOCTb NPOCTbIX UUDPOBLIX MUKpocxem. MNcnonb3oBaTb
0N 3TOr0 CNIOXHbIE NOrMYeckme TeCcTepbl M aHanmaaTopbl BPSA NU LenecoobpasHo.
BnonHe MOXHO 060MWTUCHL TECTEPOM AN MPOBEPKM NOFMYECKUX INEMEHTOB Pa3fINyHbIX
MUKPOCXEM.

Jlornyecknin Tectep NPOCTbIX ULUDPOBLIX MUKPOCXEM KOMOWHALMOHHOW NOTUKM NO-
3BOJNISET NPOBEPSATb MCNPABHOCTb KaXA0ro B OTAENbHOCTU NOrnyeckoro anemeHta (J13)
MUKPOCXEMbl C NOFMY4ECKUMU GYHKLUSMU [BYX BXOOHbIX nepemMeHHbix 2U, 2UNN,
2UCKN. NN n nx nueepcuamum ana nonynapHeix cepuin TTJ 1 KMOMN. K HUM oTHOCATCSH
MUKpocCXxeMbl dyHKUMOHaNbHbIX TUNoB JIA3, JIA8, NA9, NNA11-NTA13, JIA18, JTA21, J1A23;
NE1, NE5, NE6, NE10, NE11; N1, N2, N1W8; NN1, NN2, NN4; Nns5, nng, nni2; Tn3
cepuin TTN (TTNW) K155, K158, K131, K531, K555, KP1531, KP1533 u ppyrux,
a Takxe cepuint KMOMN KP1554, 74HC (1564) n tunos KT3, JIA7, NNE5, N2, nN2, N4,
TN1 cepunn KMON K176, K561, 564, KP1561 [1-4]. NMpnbop no3BoNaeT onpenensitb No-
rnyeckyio PyHkuuio (B npepenax wecTwu yKésaHHblx) M LOKONEeBKY MWKPOCXeM C ABYX-
BX0A0BbIMKN JID. KpomMe TOro, TECTEPOM MOXHO NPOBEPSATb MCMNPABHOCTb paboThl 6Guno-
NAPHbLIX TPAH3UCTOPOB, AMOAOB M PA3NNYHbIX P-N NEPEexXonoB.

MpocToTa KOHCTPYKUMN N yaoOCTBO NONb30BaHUS MM, Hapsay C AOCTAaTOYHO WKNPO-
KUMUN OYHKLMNOHANBbHBIMU BO3MOXHOCTAMWN YU KOMMNAKTHBIM C UCMOSITHEHMEM aBTOHOMHbBIM
nutaHnem ot 6atapeun «KopyHa», NMO3BONSKT MCNONb30BaTb 3TOT NPUOBOP HE TONbKO B
nobutenbckoi paguonadbopatopunm Man, Hanpumep, Npu NoKynke NpubopoB Ha paauno-
pblHKax, HO W AN BXOAHOTO KOHTPONA NpuM MeNnkocepuiiHOM npousBoncTese P3IA.

Cxema TecTepa npuBegeHa Ha pucyHke. [eHepaTop umnynbcoB Ha DD1.1, DD1.2
c yacToTo okono 20 Ny popmMuMpyeT C NOMOLWbIO ABYX ABOMYHbIX AENUTENEN 4ACTOThI
Ha Tpurrepax DD2.1, DD2.2 nepuopuyeckyto TeCTOBYIO NOCNEeAOBaTENIbHOCTb Jlorvye-
CKUX curHanos ana cdopmumpoBaHusa Tabnmubl MCTUHHOCTU NOTUYECKON GYHKUUU ABYX
BXOOHbIX nepeMeHHblx — 00, 01, 10, 11. N3 3Toli TecToBOW NocnenoBaTeNbHOCTM obpa-
3YIOTCH OMOPHbIE CUTHanbl normyeckux obyHkunin 2 (anement DD3.1), 2UCKN.NUNU
(anemeHT DD1.3) n 2UNUN (anemeHTbl DD3.2, DD3.3). Bbi6op PpyHKUMM OCywecTBAAeTcsH
C nomMolWbio nepeknwoyatens SB3, anemMeHT DD3.4 nHBepTUPYET CUTHAN PYHKLUUWN, @ UH-
Bepcusa GpyHkumum BoibnpaeTcs nepekndatenem SB4 (Hanpumep, 2U-HE, kak nokasaHo
Ha puUCYyHKe).

Mpwn paBeHCTBE NPOBEPSEMOro U ONOPHONO IOFMYECKUX CUTHANOB BbIXOAHOW CUTrHanN
J13 cpaBHeHUs paBeH HYNlO U CBETOAMO[ He cBeTUTCA. Ecnmn Xxe npoBepsemMblii 1 onop-
Hblli CUTHaNbl Pa3finyHbl, TO COOTBETCTBYIOWMNIA OWNOOYHOMY NPOBEPSEMOMY CUTHANY
J13 cpaBHEHUSA BbLICOKMM BbIXOAHLIM YPOBHEM BK/OYAET CBETOANOA, MHAMLUPYS HEUCH-
PaBHOCTb AAaHHOro J13 (ToYyHee, OTANYME NOTNYECKON DYHKLUMM 3NeMeHTa OT OMOPHOM).
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Ans obneryeHna npgeHtTuoukaumm HemcnpaeHoro J13 ceetoanonb ynobHo pacnono-
XNTb BONN3N COOTBETCTBYKOLWMUX BbIBOLOB MPOBEPSEMON MUKPOCXEMbI (YCNOBHO Noka-
3aHHbIX HA2 NMPaBOM MNoJjle PUCYHKA) KOHTAKTHOW naHenu ¢ DD5. Mpwu nonHOCTbIO ncnpas-
HOW Mukpocxeme DD5 Bce cBeTOAMOAbl NMOralweHbl, a Npu ownbke XoTa 66l B oAHOM J13
6yneT MUraTb UM NOCTOSSHHO CBETUTbLCSH OAWH UM HECKOJIbKO CBETOAMOAO0B, CUTFHANU-
3Upys O HeucnpaBHOCTU. Takum o6pa3oM, AaHHbLIA NOTMYECKUA TeCcTep NO3BONUT Bbl-
ABUTb OAWH HeucnpaBHbI J1ID Nnpu ocTaNbHbIX FOAHbLIX, 4TO MOXET 0Ka3aTbCH MONE3HbIM
B paauontobuTenbCKOW npakTuke.
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Mepekniovyatenamn SBT un SB2 ocywecTBnseTcs BbOOP LOKONEBKM NpoBepsseMoin
MWUKPOCXEeMbl B COOTBETCTBUU C NMPUBOAUMOI Tabnuuein (Ha pUCyHKe MoKa3aHO MONoXe-

HL7 A/I3076M

HWue nepeknioyvatenen SB1, SB2 pna npoBepkn mukpocxem JIA7, JIE5, JIN2 n ppyrux ce-
puii KMON — K176, K561, 564, KP1561). Ecnu uokoneBka unu norndeckas oOyHKUUS
npoBepsaemMoOin MUKPOCXEeMbl HEM3BECTHbLI, TO MX MOXHO onpeaennTb (B npepenax QyHkK-
LMOHaNbHbIX BO3MOXHOCTE AaHHOro TecTepa), nepebupas nonoxeHus nepeknyarte-
nen SB1,SB2,SA3.SB4.
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OTUM NOrMY4ecKMM TECTEPOM MOXHO TakXe MPOBEPSATb MCMNPABHOCTb OGMMNONSAPHBIX
TPAaH3NCTOPOB, ANOLAOB U Pas3fUYHbIX p-n nNepexonosB. ns 3TOro B Cxemy BBEAEHbl 3/e-
MeHTbl SB5, R17, R18, HL6, HL7 n 3aXuMbl ANa NOAKAIOYEHNS TPAH3UCTOPOB «3J», «b»,
«K» n anopos «VD».

Mepeknioyatenem SB5 TecTep NepeBOAUTCA N3 pexXuma MNPOBEPKM MUKPOCXEM
(nokasaH Ha CxeMe) B pPeXWM NPOBEPKM TPpaH3UCTOPOB. [pn BepxHeM No cxeme nNono-
XeHnn nepeknioyvatens SB5 onopHbI nornyeckuii ypoBeHb nopaeTcs TONIbKO Ha ane-
MeHT DD4.4, a 3axumbl amutTepa «3» n 6asbl «b» yepe3 peauctopbl R17, R18 «onpawn-
BalOTCSA» CUrHajsamMu TECTOBOW NOCNEe[OBaTENIbHOCTU C HEWHBEPTUPYIOLWMUX BbIXOLOB
TpurrepoB. Ha apyron Bxon anemMmeHTa cpaBHeHns DD4.4, COEAWHEHHBIN C 3aXUMOM «K»
(konnekTop), Yyepe3 pe3ncTtop R16 nocTynaeT ypoBeHb, NPOTUBODA3HbLIN «3IMUTTEPHO-
My» (C MHBEPCHOro Bbixopa Tpurrepa DD2.1).

Tabnuuya
Haasanne NonoxeHuns «561» «J1E1» «JTA3»
Flonoxexne SB1 Omxar Haxar Omxar
Monoxenwe SB2 Omxar Omxar Hawar
Capun MukpoCxeM KMOM: K561, K178, TTA/TTNLW: K155, K555, 133, 533, K531,
564, KP1561 KP1533, KP1531 u gp. KMON; KP1554,
74HC(1564)
Liokonesxa naKend: 1,2=3 2,3=1 1,2=3
BXOA, BXDA—80oXon 56=4 56=4 4,5=6
8,8=10 8,9=10 9,10=8
12, 13 =11 11,12= 13 12,13=11
Tan (nOr dyHKUMA NA7 (U-HE) NAB {A-HE) NA3, NAI (K-HE)
MYKDOCXBMBbI) AES (MNN-HE) NE1 {NMNN-HE) A1, NA13 (M-HE)
nnz () NES (WU-HE) JIA21, NA23 (U-HE)
AN2 (ACKN. UAK) NES (MNU-HE) NA18, TN3 (N-HE)
nni4 (MCKN. KK NE10 (Un-HE) A1, A2, AKUB (1)
TN2 (K-HE) NE11 (UAW-HE) | NA1, NN2 (unK)
nns, NA12 (MCKN. KN
JiN8 (nposepka no ¢yHk-
unmn UJA)

I'Ipm NOoOAKNKYEHUN K 3TUM 3aXMMaAM OOHOUMEHHbLIX BbIBOOOB MCNPaAaBHOIN0O TPaH3UC-
TOpa Ha ero konnektope GopmMmpyeTcs NepmognyeckKkmn curHan, CoOoTBEeTCTBYIOWMNN N0O-
rnyeckonn dyHkumm 2UNIN-HE ong TpaH3MCTOpPOB CTPYKTypbl n-p-n n 2N -HE ana TpaH-
3MCTOPOB CTPYKTYpbl p-n-p, T. €. BbIOOp TUNa NpoBOAMMOCTN NPOBEPSAEMOro TPaH3UC-
TOopa ocyulecTBnaeTcsa nepekntwyatenamu SB3, SB4. B opgHoli n3 4yetbipex das3 curHa-
N10B ONpoca TPaH3MCTOP BKIOYAETCH NO cxeme C o6WwmnMm aMnuTTepom (ecnum npeHebpeyb
3aWNTHLIM pe3ncTtopom R17), npu aTtom pesncTtop R18 3apaeT Tok 6a3bl TpaH3UcToOpa,
a pe3ucTtop R16 aBnaeTca ero KONJNEKTOPHOW Harpyskou.

OpHOBpPEMEHHO TecTOBasf MNOCNeAOBaTeNbHOCTb C HEWHBEPTUPYIOLWUX BbIXOAOB
Tpurrepos DD2.1, DD2.2 nopaeTcs Ha Bxoabl Bcex JIO npoBepsaemMoli mukpocxemb DD5,
pa3MelweHHOW B KOHTakTHOW naHenu XS1. TpaH3ucTopbl VT1, VT2 ycunuBakwT TOK HU3-
KOro NOrM4ecKOoro ypoBHSA A0 BEJNYUHbI, [OCTATOYHOW ANSA MNOAKAIOYEHUSA YeTbipex BXO-
pnos JI3 cepunn TTN K155, K531
NnpoBEPAEMYIO MWUKPOCXEMY MpPU HEMNPaBWIbHOM e€e BKJIIOYEHUU, WUCKIIYaT BAUAHUE

n apyrux. PeaucTtopbl R4-R11 3awwunwatotT npubop un
HencnpaBHbIX (KOPOTKO3aMKHYTbIX Ha BbIBOAbl MUTAHUS) BXOLOB MUKPOCXEMbl Ha gpyrue

BXOAHbIE Lenun v AONOJHUTENbHO OrpaHMYMBalOT BENIMYNHY ee BXOAHbIX TOKkOB. Ecnu Te-
CTep Mcnonb3yeTcs AN NPpOBEepPkNn mmkpocxem Tonbko KMOTI cepuin, To conpoTuBneHune
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pe3nctopoB R4-R11 nydwe yBenuuntb go 1 MOM Ana KOHTPOAS BXOAHbIX TOKOB NOpsifg-
ka 1 MKA, a anemeHThl VT1, VT2, R2, R3 MOXHO NCKAIO4YUTb.

BbixoaHble curHanel ¢ npoBepsieMbix JIQ mukpocxemb DD5 nopgatloTcsa Ha Bxoabl JIO
cpaBHeHUss MukpocxemMbl DD4. Peaunctopbl R13-R16 npoBepslOT HaArpy3o4yHyio cnocob-
HOCTb BbIx0opoB DD5 (pns mukpocxem KMOT) n Heobxoaumbl ana nposepkun JI3 c Bbi-
xo4aMn Tuna «oTKpbITbI konnekTop» (TTJ1). Ha gpyrue Bxoabl JIQ cpaBHeHUs nocTtynaeTt
OMOPHbIN curHan BeibpaHHON nornyeckon GyHkUMM ¢ nepeknyatens SB4, a Kk Bbixoaam
N9 cpaBHeHUs nopkntyYeHbl cBetoauopnbl HL1-HL4, npuyem TOKOoOorpaHuympawuwume pe-
3UCTOPbLl ANS CBETOAMOLOB HE HYXHbl, MOCKOJNbKY BbIXOAHOW TOK MuUKpocxeMbl DD4 or-
paHW4YeH Ha YPOBHE HECKOJIbKUX Munnunamnep.

Ecnun koaddpunumneHT ycuneHnsa toka 6a3bl NpoBepsaeMoOro TpaHamcTopa MeHblle Be-
nnymHbl 0.6R18/R16 (Ans yka3aHHbIX HOMMHaNOB — MeHbwe 10), To TecTep OByneT cuyum-
TaTb €ro HeucnpaBHbiM. MeHsigs conpoTuMBAeHne pesuctopa R18, MOXHO ycTaHaBauBaTb
KpuTepuin otéopa TPaH3UCTOPOB NO KO3IPPULMEHTY ycuneHus toka. Takum ob6pasom,
npu rogHOM TpaH3MCTOpe BCe cBeToamoab OyayT nmoraweHbl, a B OCTalibHbIX Cly4yaax
ceetoaunopn HL4 6ypeT murathb.

McnbiTatenb AM0A0B C aBTOMAaTUH4ECKMM OMpeAesieHnemM NOASPHOCTU MOAKAYEHUS
aHanormyeH onucaHHomy B [5]. Mpu nopknoyeHnn gnopa (Mnu nwboOro BuiNnpaMasiouLe -
ro nepexopna) kK 3axumam «VD» B NPON3BONbHON NONSAPHOCTN OyAeT MuraTb TOT U3 CBe-
TopunopoB HL6, HL7, koTopblAi BKIIOYEH B TOM Xe HamnpaBlieHUU, YTO U A0S, UHANULUPYS
NONSIPHOCTbL ero BkJ4YeHus. Mpn KOPOTKOM 3aMblkaHuuM B auope muratoT oba cBeTo-
Avopa, anpuv obpbiBe — HE MUraeT HU OAVUH.

Bnok nuTaHus TecTtepa AONAXeH OblTb paccyMTaH Ha MakKCMMalbHbI BbIXOAHON TOK
He meHee 150 MA Npu BbLIXOAHOM HanpsXeHUM He mMeHee 7,5 B. [nd npoBepkun MUKPO-
cxem KMOT Bo3MOXHO nutaHue oT 6atapeun «KopyHA», NOCKOJbKY B 3TOM Clyyae TOK
notpebneHna Tectepom oT 6atapen He npesBblwaeT 5 MA. HanpsaxeHne NnUTaHmus MUKPO-
cxeM TecTepa +5 B ctabunuaupyetcs mukpocxemoih DAT1. Ha anemeHnTax VI3, RI12 co-
6paH y3en orpaHmyeHusa Toka noTpebseHns NpoBepPsIeMON MUKPOCXEMON MO BbIBOAY MK-
TaHusa (BbiB. 14 DD5) Ha ypoBHe 100 MA ong 3awnTbl TeCcTepa NPU HENPABUAbHOM BKJO-
YeHUN NPOBEPAEMO MUKPOCXEMbI UM €CNK OHa «Npobuta» No uenu nutaHusa. OrpaHu-
yeHMe Toka NPOMCXOAUT 3a cyeT nepexopa TpaH3ucTtopa VI3 m3 pexmma HacblweHUs
(npn ncnpaBHOW Mukpocxeme DD5) B HOpManbHbIA PeXUM yCUNeHUs roka npum dbukcu-
poBaHHOM C NnoMouwbio peanctopa R12 Toke 6a3bl. Tok orpaHM4yeHus onpenensieTcs Ko-
addMUMEHTOM ycuneHUs No Toky TpaH3auctopa VI3 n peanctopom RI2 n moxeT ObITb
n3MeHeH. OnemeHTbl DD1.4, HL5 npegHa3HayYeHbl NS WHAWKALUW peXuma TOKOOrpaHu-
YyeHns. BbiknwoyaTtenb NUTaHua TecTtepa (Ha cxeMe He noka3aH) MOXHO COBMECTUTb C
nepeknyatenamn SB1, SB2, SA3 wnn cBsf3aTb C pbl4arom naHenn Ang aBTOMaTU4yeCcKo-
ro BbIKJIOYEHNS TecTepa NP CMeHEe MUKPOCXEM.

Munkpocxembl DD1-DD4 3ameHumbl aHanoramum mn3 cepunn KP1661 wnnu 564; DAT1 —
KP1157EH5 ¢ nwo6biM O6ykBeHHbIM mHpekcoM unm KP142EH5A; TtpaH3ucTtopbl VT,
VT2- tunos KT315, KT3102 u VI3 — Ttunos KT209, KT345, KT501, KT626, KT814
Cc NiobblM BYKBEHHBIM MHAEeKCOM. Mcnonb3yloTcs Apyrve TPaH3MCTOPbLl C MafbilM Hanps-
XEeHWEM HacCbILWLEeHNs KONNeKTop—aMuTTep, HeobxoAUMO TONbKO NofobpaTb CONPOTUB-
neHne peaucTtopa R12. lonycTuMble OTKJOHEHUS HOMMUHANOB ANSA pe3anctopos — 20%,
Ans koHpeHcatopoB — po 100%. NMepekniwodvatenu SBT1, SB2, SB4, SB5 — niwobble,
Hanpumep, M2K, a SA3 — MNAa21 -3.

MaHenb XenatenbHO WCMNONb30BaTb C HYNEBbIM yCuUAMeM (pblYaXHbln 3axum). Onsa
NpoBepPKN MUKPOCXEM B MNjaHapHbiXx kopnycax cepuun 564, 1564, 133, 533 u gpyrue)
Heob6X0AUMO MCNONb30BaThb CNeLMaNbHYIO NaHenb ANS Takux KopnycoB. ABTOPCKWI Ba-
puaHT npnbopa cobpaH Ha MakeTHOW nnaTte ¢ MOHTaxom nposogoM MIT®, npu xena-
HUM pagunoniobuTenio He cocTaBuT Tpyaa pas3paboTaTb NevyaTHyO nNaaty, C y4eTOM MMe-
IOWMUXCH Yy HEro paguoaetanei n kopnyca.
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CobpaHHbIN 63 ownbok TecTep NpocT B Hanaake. CnepyeT ToNbko nopobpatb pe-
3ucTtop R12 y3na 3awntbl MO nuTaHuto. Ona aToro Mexay BbiBogamu 14 m 7 naHenwu
BKJIIOYNTb amnepMeTp M nonbopom BenuymHbl conpotmBneHus R12 pobutbcs nokasa-
HUA amnepmeTtpa 100 MA ¢ norpewHocTbio He 6onee 10 MA.

Nopsaok paboTbl C TECTEPOM SCEH M3 OMNUCAHUS €ro CXeMbl U NpuBOAMMON Tabnu-
ubl. Mwukpocxemy Ttuna JIN8 cepuin TT/TTIIWL (4eTbipe CTPOOMPYEMBIX MOBTOPUTENS)
cnenyeT npoBepaTb no noruke WUJNW. Ona npoBepkn mukpocxem K155/1A18, K155J71012
B kopnycax ¢ BoceMblio BbiBogamu (DIP-8) Hapo 3aMKHYTb nepeMblykoin BbiBOoAbl 11
n 14 naHenu, nepeknwyvatenn SB1, SB2 ycTtaHOBUTbL B nosioxeHue «JIA3», a npoBeps-
eMble MMKPOCXEMbl BCTaBUTb B HWXHIOIO MO CXxeMe 4yacTb naHenu (knwoy4y DD5 nokasaH Ha
pUCYyHKe NyHKTUpom). Mpu 3TOM MHAMKALUA WCNPaABHOCTW OCYLW,ECTBNAETCA CBETO-
nvopamu HL3, HL4, a ceetoauonb HL1, HL2 muraioT.

HeTpynHo npucnocobuTb AaHHbLIA NOrMYeCcKuUii TecTep A8 MPOBEPKU MUKPOCXEMbl
K561KT3 (1 ee aHanoroB). Ons 39TOro HWXHWE NO CXxeMe BbiBOAbl pe3ucTopoB R13-R16
Hajo coeauvHUTb ¢ 0OWKMM npoBoaoM, cekuun SB1.1, SB2.1 nepeknioyateneini SB1, SB2
YyCTAHOBUTb B nosioxeHue «JIE1», a cekumn SB1.2, SB2.2 — B nonoxeHue «JIA3» n Bbl-
6paTb ONOpPHYl0 noruyeckyto dyHkunio 2U.
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XKypHan «Pagno», 1996,N° 8, c.33

H. HA3APOB

JNNOTMYECKNIN TECTEP

Jlornyecknm HasblBaeTCs YyCTPOMCTBO, KOTOPOE MOXET MMETb Ha BbIXOAE NULb OAHO
N3 OBYX COCTOSAHUMN: «1» 1 «0», «ga» n «<HEeT» NN «BbICOKUN NOTNYECKNI YPOBEHb» N «HU3-
KWA NOTMYECKUN YypPOBEHb».

PacnpocTpaHeHue Takux ycTpoOWCTB Bbl3BaNO NOTPEOGHOCTb B YAOOHOM, MPOCTOM 1
neweBoM npubope gna ux nposepku. MNpuMeHATb AN 3TOW LLeNU BOAbTMETPbl UAN OC-
unnnorpadbl HeyaobHO M3-3a UX TPOMO3AKOCTU, HEOOXOAMMOCTM B MCTOYHUKE Nuca-
HWSA, 3HAYNTENbHOrO BPeMeHW nporpesa, Bbibopa TpebyemMoro guanasoHa, CUHXPOHU-
3auum n 1. o. Kpome Toro, npoeepsaoWwmMii nonyyaeT U3NULWHIOW UHPOPMALUNIO O TOYHOM
3HAYEHUN BbLIXOAHOTO HanmpsaxXeHus mnm o dbopmMe mmMmnynbca.

OnucbiBaeMblit Nnpubop — TecTep — AAET MUHUMANbHYK, HO BMOJSIHE AOCTATOYHYIO
MHpopmMaLnio O COCTOAHUM Nnormyeckoro Bbixoga. OCHOBHble Mpeumylw,ecTBa normye-
CKOro TecTepa: KOMMNAKTHOCTb M BO3MOXHOCTb paboTbl B TPYAHOOOCTYMNHbIX MecTax,
nuTaHve OT MCTOYHUKA MPOBEPSEMOro NIOTMYeCcKOoro yctpoincrtea, yno6cTtBo n 6eictpoTa
paboTbl C HUM N T. A.

TecTep npepHas3dHa4vYeH [NA MPOBEPKW YCTPOWCTB, BbIMOJIHEHHbIX HA MUKpOCXemax
cepuin K155, K133. CocTofsHME NpoBepsseMoOro JOormM4eckoro yctTpomcTea onpenensetcs
no CBeYEeHWio ABYX namMn, mmewwmxca B Tectepe. WNHTerpanbHbole cxembl cepumn K155,
Ha KOTOPbLIX peanM3oBaHO npepnaraemMoe yCcTPOMCTBO, cpabaTbiBaldT OT HanNpsXeHus
Ha Bxoze +1,4 B, HO paboyuMmMu HanNpsXeHUAMU ABNSAIOTCH TONbKO: He MpeBbiWaluee
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+0,4 B — HW3KWUIA Norn4eckuin yposeHb n 6onee +2,4 B — BbICOKWI NOrMyeckunii ypo-

BeHb. [lpyrvne HanpaxeHnsa Ha BbIX0Ae IOTMY4eCKOM MUKPOCXEMbl MOTYT MOABUTLCH TOJIb-
KO B pe3ynbTaTe HenpasuabHON ee paboThl.

I'IpM paccMOTpeHnn pa60TbI yCTpOVICTB Ha Nornm4ecknx MmkKpocxemax cnenyeTt nom-

HWUTb, 4TO ecnun BXOA I/IHTeraJ'IbHOI?I MUWKPOCXeMbl HMKyAa He noAakJibt4eH, TO Ha HeM

yCcCTaHaB/anBaeTCd BbICOKWUIA NOTrM4ecKkumn YPOBEHDb. Ecnn Ha Bcex Bxopax 3anemMeHTa

«M-HE» BLICOKWUI NOTMYECKUI YPOBEHL, TO HA BLIXOAE — HU3KUIN NOTUYECKNl ypOBEHb, a
ecnu xe XxoTs 6bl HA OA4HOM M3 HUX UMEETCH HU3KUN NOTNYECKNA YPOBEHb, TO HA BbIXOAe
6yneT BbICOKUN NIOFMYECKUA YyPpOBEHD.

MpuHuMnuanbHas anekTpmyeckas cxema Tectepa npuseneHa Ha puc. 1. dyHkumo-
HaNbHO YCTPOMCTBO MOXHO pa3nefnTb Ha Tpu 6noka: 610K onpefeneHus U MHankaunmm
Hepaboynx ypoBHeN, 610K onpeafeneHns nu MHANKALUN NTOTUYECKOro COCTOAHMSA NpoBe-
pSeMOoOn MUKPOCXEeMbl U MynbTuBUGpPaTOp.
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Bnok onpeneneHna un nHavkaumm Hepabouymx YpOBHEN COOEpPXWUT ABa kaHana cMme-
WEeHNS YypoBHEN (OAWH U3 HUX BkYaeT amoabl [J1 un /42, a BTOPON — 3MUTTEPHbLIA No-
BTOPUTENb Ha TpaH3ucTope T1, MHBepTOp Ha 3anemeHTe MCla), pe3NCTUBHbLIA Aenu-
Tenb, anemeHT «2N-HE» (Mukpocxema MC2a) v curHanbHyto namny J11.

CyMMapHoe nageHue HanpsxeHusa Ha gnopax 471 v /2 B npsasMOM HanpaBieHUN CO-
ctaBnaeT okono 1 B, 7. e. noTeHumnan Ha Bxogax 1, 2 anemeHTa MC2a npu HU3KUX BXOpL-
HbiX noTeHuunanax (0...0.4 B) Bbiwe, 4eM Ha BbixoAe TecTepa, Ha 1 B. Bo BTopoM kaHane
cMeuweHunsd ypOBHeVI BCnenCctBuMe nageHMd HanpaxeHunda Ha OSMUTTEPHOM nepexone
TpaH3ucTopa T1 HanpsxeHue Ha Bxodax 1, 2 nHBepTopa npubnunantenbHo Ha 1 B Huxe,
yeM Ha Bxope TecTepa. Takmum o6pa3om, Ha BbiIxoge MHBepTOopa OyAeT BbICOKUA NOTU-
yeckuii ypoBeHb A0 TeX Nop, Noka Ha BxoAe TecTepa HanpsxeHue 6ynet meHbwe 2,4 B.

PaccMoTpum coBMecTHY paboTy o060oux kaHanoB cMmelweHns. MNpun HanNnpsxXeHUn Ha
Bxoae tectepa 0...0.4 B Ha Bxoae uHBepTopa 6yaeT HU3KUIA NOFMYECKUA YPOBEHb, a Ha
Bxopax 4, 5 anemeHta MC2a — Bbicokuin. Ha Bxopmax 1, 2 anemeHTa MC2a 6yneT HU3KUR
norvyeckuii yposeHb. Ha Bbixoae 6 6yneT BbICOKUI NOrMvyeckuin ypoBeHb. Jlamna J11
npn 3TOM HeE CBeTUTCAHA.

Mpun HanpsxeHun Ha Bxone 0,4...2,4 B Ha Bcex Bxopax anemeHTta «2W-HE» Oynet
BbICOKMW JIOTNYECKNI YPOBEHb, @ ero Bbixoae — HU3KMN. Jlamna JI1 okasdbiBaeTcsa noa-
KNIOYEHHONW K UCTOYHUKY HanpsaxeHuem 5 B n 3aropaeTtcs, curHanmampys o TOM, 4YTO Ha
BXoAe Hepaboynini ypoBeHb HanNpsaXeHns.

Mpun HanpsxeHun Ha Bxope Gonbwe 4yem 2,4 B Ha Bxoae uHBeptopa MC1la noveH-
uMan npesblwaeT ypoBeHb cpabaTbiBaHUSA, NO3TOMYy Ha BxoAabl 4, 5 anemeHTa MC2a
nocTtynaeT norun4yeckuih «0», a cnepoBaTeNlbHO, Ha ero Bbixode O6yAeT BbICOKUIA noruye-
CKUMN ypoBeHb M namna J11 racHer.

Ecnn Bxon TecTepa HUKyAa He MOAKIIOYEH UAN B n3mepsemMoi uenn obpbiB, TO No-
TeHunan Ha Bxoae Tectepa onpenensiercsa genntenem R1R2. B paHHOM cnyyae BXOOHOW
noteHuuan paseH 1,4 B, npu atom namna JI1 ceeTtutcsa.

Bnok onpepeneHnda M NHOUNKaUunMmM NOrM4eckoro ypoBH4d BbIMOJIHEH HaA TPeEX 3JiIeMeHTax
«2N-HE» (MC16-MC1r), 4eTbipexBXOoALOBOM anemeHTe «W-HE» (MC26), D-Tpurrepe
(MC3), npnwope /13, kKOMNeHCUpPYyOLWEM NageHne HanNpsaXeHNUss Ha SMUTTEPHOM nepexoae
TpaH3ucTtopa T1, n namne J12. NMapeHue HanpsxeHns Ha guopae A3 npakTuyecku Takoe
Xe, 4To n Ha auopax A1 wn /]2, na-3a 6onblwiero Toka, NnpoTekatmu,ero 4yepea Hero. Mynb-
TuBmbpaTtop cobpaH Ha TpaH3ucTopax T2 n T3. OH BbipabaTbiBa€T MMNYNbCbl aMnian-
Tynon 5 B n gnutenbHocTbio 0,2 c. YacToTa cnepgoBaHua mmMnynbcos — okono 1 Tu.
Yepe3 3aMKHYTble KOHTakTbl MMKPOKHOMNKW KH1 mMnynbCbl nopgaklTcsa Ha Bxoa R (Bxon
yCcTaHOBKW B Hynb) D-Tpurrepa. lNpun pasmMbikaHUM KOHTaKTOB KHONkKkW Ha Bxope R ycta-
HaBNMBAETCSH BbICOKWN NOTMYECKUIA YPOBEHb.

PaccmoTpum paboTy aTux 610KOB TecTepa NpW ycnoBUKU, 4TO Ha ero Bxope 6yayT
TONbKO paboyne ypoBHU.

Mpwn oTCyTCTBUM MMNYNbCOB Ha Bxoae TecTepa O-Tpurrep HaxoAUTCH B HYJIEBOM CO-
cTOossHUM 1 Ha Bxop 5 anemeHTa MC16 v Bxopn 13 anemeHTa MCT1r nocTtynaeT BbICOKUNA
nornyeckumin yposeHb. Ha Bxope 9 anemeHTa MCI1B — HW3KWUIA NOTrNY4eCKUN YPOBEHbDb.
B peaynbTtaTte ¢ Bbixoga 8 mukpocxembl MC 1B Ha Bxoabl 9 n 10 anemeHTa MC26 nocTo-
SSHHO NOAaeTCcs BbICOKUI ypOoBEeHb. BXxoAHOW curHan, npuxoasawmini Ha Bxon 12 anemeHTa
MC1r, nuBepTupyeTcs n noctynaeT Ha anemeHT MC 16 (Bxoa 4). BHOBb MUHBEPTUpPYyeETCH,
C BbixoAa 6 nocTynaeT Ha anemMeHT MC26 (Bxoabl 12, 13), roe MHBepTUPYeTCHa B TpeTui
pa3. CocTtoaHuMe Bbixona 8 anemeHTa MC26 onpepnensiet coctosaHue namnbl J12. Ecnu Ha
BblIXOO€e BbICOKWM NOrM4YeCckUM ypOBEHb — JlaMna He ropuT, eC/n HU3KWUIM — OHa ropwur.
CeeTAlWasca namna cBMAeTeNbCTBYET O BBICOKOM JIOTMYECKOM YPOBHE Ha BxOo4e TecTe-
pa; Heropsuwas — O HU3KOM.

PaccmoTpum paboTy 6/510Kka Npu HanM4Yuum MMNynbCOB Ha Bxoge TecTepa. [loka Ha
Bxon D-Tpurrepa ¢ mynbTuBmnbpaTtopa NocTynaeT HYJIEBOW YyPOBEHb, TPUITEP CBOEr0O CO-
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CTOSIHMA (HYNEeBOro) He M3MeHseT U 6N0oK onpeaeneHns U MHAUKALUKU NOTUYECKOTO CO -
cTosiHMA paboTaeT Tak Xe, Kak U NPU OTCYTCTBUN MMNYNbCcOB. C NPUXOAOM NONOXUTENb-
HOro MMNynbca Ha BXoA R v Hannymm mmnynbca Ha BXxoae 3 NONOXUTENbHbIN GPOHT ANN-
TeNbHOCTbIO He MeHee 60 HC nepeBOAUT TpUrrep B eAMHNYHOE cOoCcTosHue. lMocnepy-
loWwne MMNynbCbl COCTOAHUS TpUrrepa He n3amMeHsaT. Mpun 9TOM Ha BxoA 9 anemeHTa
MC18 nopaeTcsa BbICOKWI NOrM4yeckuini ypoBeHb, MO3TOMY BXOAHOW CUrHaAN UHBEPTU-
pyeTcsl TONbKO ABaXAbl, T. €. MHAUKALMUSA CTAaHOBUTCSH 0oO6paTHOW: NPU BbICOKOM Nlornye-
CKOM ypOBHe Ha BxoAe TecTepa namna JI2 He ropuT, Npu HU3KOM — roput. o oKOH4a-
HUM MMnynbca ¢ MynbTusmnbpartopa Ha Bxon D-Tpurtepa nopaeTcs HyNneBOW noTeHuunan,
KOTOPbI BO3BpaLwWwaeT TPUrrep B HyleBoe COCTOSHUE.

Taknm o6pa3om, NPW HaNUYUWN MONOXUTENIbHBIX UMNYNIbCOB Ha BxoAe TecTepa (4ac-
ToTo 20 IL...10 MTly) namna JI2 6yaeT 3axuratbcsa ¢ 4yactoton okono 1 Iy, a npu HanNu-
YUM OTPpULATENbHBIX UMNYNbCOB — KPATKOBPEMEHHO racHyTb C TOW Xe 4acTOTOM.

Tab6nwnuya
CocTofHWE NOrMHecxkoro Baxona m n
HH3KUA NOrM4ecxni yposaxe Ha roput He ropur
BLiCOKWA NOrM4ECKAR YROBEHD Ha ropur fopwur
Hu3kuiA NOrryecknil ypoBeHs Ho ropuT He ropiT 1 KpaTKOBPEMEeHHO
n MMnyneca f= 20+ 107 My BCMLIXMBAAT
Bf:;"ﬂi;:g:‘}?g&tﬂ%??iﬂh He ropur TOPWT 4 KPETKOBPEMEHHOD rAcHBT
Meanap f= 20+ 10" 'y He ropur FopuT cnabo
H13xnid nOrn4ecknil yposaHe He ropmT He ropwT v 3aropaeTtca nocne
¥ OOMHOHHBIO WMNYNbEH Fa 0 My, NPHUXDAA MMNYNbCa
BuiCoxkirid NOrMYeCKUA YPOBEHL He ropur FOpMT M racHeT nocne npuxoaa
W O MHOMHBIE MMNYNbLCH Fa O Ty WMnyneca
Ofpuia Foput He ropur
MNpomexyToMHbIR YPOBEHL lopwur HeonpegenenHoe COCTORHKE

Ana nHAMKaAUUKM NPOXOXAEHUS OAMHOYHOrO MMNynbCca HEOOGXOAMMO Pa30OMKHYTb
KHOoMNkoW KHT uenb cBA3M Tpurrepa ¢ MynbtTuBubGpaTtopom. o npuxoma mmnynbca
D-Tpurrep HaxoAuUTCs B HYJIEBOM COCTOSHUU. MONOXUTENbHbIN GPOHT MMNynbca Ha
Bxopne, nocTtynas Ha Bxon CD-Tpurrepa, nepeBoaunT ero B eAMHNYHOE COCTOSSHUE, 4TOo
M3MeHsaeT uHamMkKaunio Ha obpaTHylo. T. €. Nocsie NPOXOXAEHUS OANHOYHOIO MOJNIOXM-
TenbHOro MMmnynbca namna J11 3axuraeTcs, a NOCJie NPOXOXAEHNA OTPULATENbHOTO UM -
nynbca oHa racHeT. Ana MHAMKaLUN MOCNEAYIOWMX OQUHOYHBIX UMMNYbCOB HEOBXOANUMO
BHOBb YCTAHOBUTb TPUITEP B HYJIEBOE COCTOAHME (KOHTaAKTbl KHOMKU KHT1 pOnXHbl OblTh
3aMKHYThI).

B akcnnyaTtauum HaxoA4sTCs normyeckume yctponcrtea, paboTalowme kak Ha NO3NUTUB-
HOW, Tak U Ha HeraTuBHOW nornke. O6bLIYHO NepBble — 3TO YCTPOWMCTBA, BbIMOJIHEHHbIE
Ha WHTEerpajsbHbIX CXemMax, a BTOpble — Ha OUCKPETHbIX 31eMeHTax.

O norvyeckmx ypoBHSIX MO3UTUBHOW NIOFMKM yXe ckal3aHo. ONns HeraTtTuBHOW NOruku
BbICOKWU noruvdyecknin yposeHb — oT O pgo -0,3 B; HU3KWUIA NOrM4YecKuUin YypOBEHb
-3,7x10% B. Ons nepBbix, MMelWNX nutaine 5 B, nHoukatop noaknio4yalT Henocpenq-
CTBEHHO K WMHaAM MUTAHUS NOFMYECKOro yctponcTea. Ons BTOPbIX €ro BKlOYalOT Yyepes
PE3NCTUBHbLIN AennTenb.
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KOHCTPYKTMBHO TECTEP MOXET ObiTb BbIMOJHEH B ABYX BapuaHTax. [Npn HaBEeCHOM
MOHTaXe YyCTPOMCTBO MOXHO cAenatb pa3mMepom c 6onblwylo aBTopydyky. M3 kopnyca
BbIBOANTCA Xano AN NOAKNIOYEHUS K NPOBEPSEMOMY YCTPOWNCTBY M ABa BblBOAA ANSA
NOAKNIOYEHNS K UCTOYHUKY NMUTAHUSA. DNEMEHTbH TeCcTepa MOXHO PAacNoONiIOXUTb U Ha ne-
YyaTHOW nnaTe, KOTOPYK YyCTaHaBNMBAT B OTAENbHOM KOPMNyce (MOXHO MCNoNb30BaTb
nnacTMaccoByl KOpoOKy, sBASOWYOCS Tapoi Ans Mukpocxem). K nevyaTHon nnaTte
nogknyawT NPobHMK, B KOTOPOM pa3mMelanT NHANKATOPHbLIE 1aMNbl, MUKPOMNEPEKIIO-
yatenb U Xano.

MeyaTHas nnata M cxema coegWHEHMUI nokasaHbl Ha puc. 2. B gmaHHoOM cny4dae
ANS W3roTOBJIEHMSA NAaTbl UCMNONb30BaH ABYCTOPOHHWUIM GONbrMpoBaHHbLIN MaTepuan.
Ha puc. 2,a nokasaHO pacnojioXXeHue AO0POXEeK CO CTOPOHbI AeTtanen, a Ha puc. 2,6 —
C MPOTMBOMNONIOXHOWN CTOPOHDI.

Bxod

105

48

Puc. 2
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BmecTto anopos 0940 n KA5036 MOXHO NMPpUMeEHUTb Nto6ble BbICOKOYACTOTHbIE AMNO-
Obl C TaKUM Xe NMPAMbIM NageHneM HanpsxeHus. TpaHaucTtop T71 cnepyeTt 6paTb Takom,
y KOTOPOro najgeHue HanpsXeHns Ha SMUTTEPHOM Mepexone paBHO MafAeHMUI0 Hanpsaxe-
HUA Ha auope 3. B mMynbTuBubGpatope MOXHO MCMNOJIb30BaTb J1loOble TPAH3UCTOPLI
CTPYKTYpPbl N-p-n.

Mpwn otcyTtcTBUN D-Tpurrepa ero MOXHo 3amMmeHuUTb JK-TpUrrepom mam yctpomcTBOM,
n3obpaxeHHbIM Ha puc. 3 (OH cobpaH Ha aneMeHTax «2U-HE»).

K 43 M(Cla
<] &[5
1 K MCla
510
MO K1AB553
K Kni K MC13.
< MClz

Puc. 3

CobOpaHHbLIN TecTep NpakTuyeckn He TpebyeT HanaxXmeaHus.

Ona onpeneneHns cCOCTOAHMSA NOTMYECKOro yCTPOMCTBA XaNloM TecTepa npukacaiT-
CA K COOTBETCTBYOLWEMY BbIBOAY JIOFMYECKOro aleMeHTa U No 3aropaHuio MHAMKaTop-
HbIX 1aMMN O4HO3HAYHO CYAAT O COCTOSIHUM OTMYECKOrO BLIXOAA.

BO3MOXHbIE COCTOSAHMSA NOTMYECKUX BbIXOAOB M COOTBETCTBYOWAA MHAMKALMSA namMn
TecTepa npueBeneHsl B Tabnuue.

2KypHan «Paguno»,1976,N°9,c.46

B. TPEYYWHUWUKOB

TECTEP 14 NMPOBEPKN MNKPOCXEM

B xopne perynMpoBKM MEpPCOHaNIbHOrO KOMMNblOTEpa BO3HMKNA HEOOXOAMMOCTbL NpoO-
Bepkn paboTocnocobHOCTN U OTOPAKOBKM MUKPOCXEM PErMCTPOB M MYNbTUMNNEKCOPOB
HEMOCPEACTBEHHO NPWU MUX NPUOBPETEHNN. DTO U MNOCNYXUNO NPUYMHOWK pa3paboTkm un
co3paHusa manorabaputHoro npubopa ANs NPOBEPKU MHTEerpanbHbix Mukpocxem (UMC)
cepun K555 (K555UP22, K555UP23, K555UP27, K555KM11, K555KM14). K ero go-

" cTouHcTBaM cnenyeTt OTHECTU Manble rabaputbl U Maccy, NPoCcTOTy o6paleHns ¢ HUM,
2aBTOHOMHOCTb NMPW HaIN4YNM BHYTPEHHEro MCTOYHMKA NMUTAHUA U BO3MOXHOCTb MPOBEP-
kn UMC ppyrux cepun, Hanpumep, KP1533, KP531 (K531) n aHanornyHelx um, Mcnonb-
3yeMblX U B APYrnX yCTpOMCTBax UMGPOBON TEXHUKN.

MpuHuun peicTBns Nnpubopa OCHOBAH Ha CPaBHEHWUW KOHTPOJIbHbIX KOLOB W KOAOB,
nocTtynaouwmx 4yepes nposepsemble MMC. B kayecTBe anemMeHTa cpaBHeHuUs BbibpaHa
Munkpocxema KP531CI1.

MpuHuMnuanbHaa cxema TecTepa nokasaHa Ha pucyHke. OCHOBHble y3nbl npubo-
pa — yCTPOWCTBO ynpaBieHUa U UHAUKALUN.
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YCTpOMCTBO ynpaBiaeHUs COCTOMT M3 aBToreHepartopa NPAMOYrofibHbiX konebaHui,
BbIMOMTHEHHOTO Ha 3anemMeHTax DD1.1 n DD1.2, cyeTtynka mmnynbcoB DD3 n pewndpato-
pa DD4. Ha Bbixopax pewundpartopa oHO dopMuMpyeT ynpaBiagiouwme CurHanbl: CUHXPO-
Hu3auunmn (Bbixon 1), cyeta (BbIXxoAd 3) n cpaBHeHUs (BbiIxoA 5). Tpurrep DD2.1 paspewa-
eT paboTy cyeTymka DD3 n coBMecCTHO ¢ Tpurrepom DD2.2 ynpaBnsieT COCTOAHNUEM 3ne-
MEHTOB MHAUKaAUUM — cBeToamMomoB HL1, HL2.

YeTbipexpa3psaaHblihi koa, BbipabaTbiBaeMblit cyetiynkom DD6, noctynaeT yepe3 Oy-
depHble anemMeHTol DD8 w DD1.5, DD1.6 Ha BXOpA AaHHbIX OAHOW M3 MNPOBEPAEMbIX
MUKpocxem — peructpa DD15, ocyuwecTBngioWero nepegadyy koga Ha BXOpn OApYyromn
npoBepsieMoOl MUKPOCXEeMbl — MynbTunnekcopa DD16. BydepHbii 3aneMeHT CNyXuT ans
pa3BsaA3kM B Cry4ae 3amMbikaHus no Bxopy perucTtpa DD15.

OnemeHTbl DD9, DD10, DD12, DD13.2 n cuyeTtunk DD7 ynpaBnsatoT BbibopoM nepepa-
4yn Koda B MynbTUMNNekcope: C BXOJOB A unm B Ha BbIXOAbl Y 1 nogadvy Ha ero BXoA4 nps-
MOFO U MHBEPCHOrOo Koaa.

Munkpocxema DD11 npou3BOoAUT CpaBHeHMe KOOOB, MOCTynuBwWUX ¢ DD16 n ¢ TpuUr-
repa DD14, Bbipatlowero KOHTPOJIbHbLIA KOA,.

PaccMoTpum B3anmopgeiictBme y3n0B C MOMeEHTa HaxaTtus kKHonkn SB2 «[yck».

Mpn 3amMblkaHMN ee KOHTAKTOB nmpoucxoaut cbpoc cyeTtymkos DD6, DD7 n yctaHoBKa
nornyeckoln 1 Ha Bbixopgax Tpurrepa DD2 (BbiBoabl 5 1 9). CBetoauoabl HL1, HLZ racHyT
M BbICOKWUI NOrMyeckuin ypoBeHb Ha BbiBoae 9 cyetymka DD3 paspewaeT ero pabory.

Ans npocToThbl paccMoTpeHUs paboTbl CXeMbl Nepuod U3MEHEHUSA KOAa OT COCTOSA-
Hua 0000 Ha BbiIxoae cyeTymka DD6 oo cocTtossHuMs 1111 HaszoBeM UMKIOM, a BpemMs OT
nepBOro MMnNynbca A0 BTOPOro Ha Bbixoae 1 MUkpocxemMbl DD4 — TakToOM.

B xopne nepBOro takta ummnynbc Cc Bbixoga 1 pewundpatopa DD4 ocywecTBnsieT
3anucb Kopa Cco cyeTymka DD6 B Tpurrep KOHTpPONbHOro koga DD14 n napannenbHO 4e-
pe3 anemeHTol DD8, DD1.5, DD1.6 — B npoBepsemMyio Mukpocxemy DD15 no Bxopam
D1-D4 wn D5-D8.

Mmnynbc ¢ Bbixoga 3 mukpocxemMmbl DD4 npnBoAnT K CMeHe koga Ha cyetdyuke DD6,
Mukpocxemax DD14 n nposBepsemoin DD15. 3anucaHHbIn Ko4 C Bbixoga Q7-Q8 npose-
paemMoro peructpa DD15 4yepe3d anemMeHTh «Wckniwovatowee WNJIN» mnkpocxem DD9 wun
DD10 nocTtynaeT Ha BxOoA MynbTunnekcopa DD16.

CpaBHeHMe No nocnegHemMy MMNyNAbCy C Bbixoga 5 mukpocxemMbl DD4 npoucxoauTt
Ha Mwukpocxemy DD711. CoBnapgeHue KOAOB, nocTynawwmx Ha Bxoabl AO-A3 wn BO0-B3
3TONW MUKPOCXEMbl COOTBETCTBEHHO C MynbTUMNJIEKCOpPA U TPUIrrepa KOHTPOJIbHOIO KoAaa,
NPMBOANT K MOSIBJIEHWNIO Ha BbIXOAE «=» flornyeckon 1, a npn HecoBnageHUn — noruye-
ckoro 0.

BHMUMAHWE! MNpn npoBepke MynbTUNNEeKCOpa C NHBEPCHbLIM BbIXOAOM nepeknioya-
Tenb SAT LONXEH HAXOAUTbLCS B HUXHEM MO CXEMe NMONOXEHUN.

Pe3ynbTat npoBepkn ¢ Bbixopa «=» DD11 n umnynbc cpaBHeHus ¢ DD4 nocTynaeT Ha
anemeHT DD5.1. Mpwn HecoBnageHun KkoaoB — Ha Bxoae DD5.1 komb6uHauna 00, Tpurrep
DD2 yctaHaBnMBaeTCss B COCTOSSHME HU3KOro JIOrM4eCKOro ypoBHS, 3aropaetcsa HL1
«KoHey npoBepkun» n HL2 «Bpak».

Norunyeckuit 0 Ha BoiBOoAe 9 cueTymka DD3 3anpewaet ero paboty. NMpu coBnageHunn
KoooB — Ha Bxoae DD5.1 kombuHaumsa 01 — HaymHaeTcss BTOPOW TakT uukna.

Yepesa 16 TakToB 3akaH4YmBaeTCs MEPBbLIM LWUKN M HadynHaeTcsa BTOpon. B TeueHwue
nepBoro u BTOPOro umknos komoGuHauma 00 Ha BbiBogax 8 u 9 cuetuymka DD7 obecneymn-
BaeT nepenayy npamMoro koga Ha Bxoaobl A m B mynbTunnekcopa DD16, a nornyeckuin 0
Ha ero BbiBOoge 1 — nepepgayy Kkoga oT Bxoga A Ha Bbixopn Y.

CmeHa komMbuHaunni Ha BbiIxopgax cyeTyumka DD7 NpOUCXOAUT B Havyane Kaxnaoro no-
crenylowWwero He4eTHOro uukna.

Mepepaya kopa ¢ pernctpa DD15 Ha Bxoabl A0-A3 wn B0-B3 mynbTunnekcopa DD16
M nepepayva Ha Bbixoabl YO-Y3 nokazaHa B Tabnuue.
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Tab6nuua

L _ D7 abxoau ior.? KQg Ha axona: Han‘e(?‘?::;w
1,2,9, 10 0 NPAMORA NPAMOR A
3,.4,11,12 0 1 NPAMOA WHBEDCHLIA A
5, 6,13, 14 1 0 NpAMOR nNpAMOA B
7,8,15,16 1 1 WHBEPCHBIA NpAMONA B

[focne okOHYaHWS WeECTHAALATOro uukina Ha Bbixoae Tpurrepa DD2.1 ycTtaHaBnuBa-
€TCH HWU3KWIA NOrMYeCcknin ypoBEeHb MONOXMUTENbHbIM nNepenagom no Bxony C. Pab6oTa
DD3 3anpeuwaeTcs, un 3aropaetcsa csetoaunop HL1 «KoHeu npoBepku». NpoBepka 3akKoH-
yeHa. Mukpocxema ucnpasHa.

B kKOHCTpyKLMM TecTepa, KPOME PEKOMEHAOBAHHbIX HA CXEeME, MOTYT ObITb MPUMEHE -
Hbl MUKkpocxeMbl cepuint K555 n K1533, aT0 3HAaYUTENbHO CHU3UT aHepronoTpebneHne un
YBEANYUT CPOK CNyXObl aBTOHOMHOIO MCTO4YHMKA nutaHua. Ha cepuio K555 n KP1533
MOTYT OblTb 3aMeHEHbl BCe MUKpOCxeMbl, kpome KP531UNE17.

B KOHCTPyKUMM NpuMMeHeHbl pe3ucTopbl Tuna MJIT-0,125, koHpeHcaTtopbl KM-6.
CeeTtogunopnbl AN1307B, ANI307A MoxHO 3ameHuTb Ha AJI307T mn AJI102A, AJI1025,
AJ1102I, AN1307Bb COOTBETCTBEHHO.

MaHenn nod MUKpocxXxeMbl M3roToBneHbl M3 pasdbema CHMN59 no meTtopgukam,
HEOAHOKPATHO OMMWCaHHbIM B XypHane «Paguno». Mepeknwoyatenb SAT u kHonkn SBT wun
SB2 moryT 6bITb Nt0o60ro Tmna.

MpaBunbHO cobpaHHOE YyCTPOWCTBO He TpebyeT HaAaCTpPOWKM M HaynHaeT paboTaTtb
cpasy Xe nocne BKIIOYEHUS.

O6a3aTeNbHbLIM yCNIOBMEM MPU NPOBEPKE ABJNIAETCA yCTaHOBKA 06EUX MUKPOCXEM
B NMaHenu, oaHa M3 KOTOPbIX A0NXHA ObITb 3aBEAOMO ncnpaBHol. Ona aToro Heob6xoau-
MO ¢ npubopomM mmeTb 06pa3LOBYI0 Napy MUKPOCXEM — MYNbTUNEKCOP U PErucTp.

2KypHan «Paguno», 1993,N°7,c.24

A. HEMUN4

MPOCTOWTECTEP

MpepnaraeTcs KOHCTPYKUMSA KOMMAKTHOro Tectepa NONE3HOr0 BO MHOMMX chay4dasx
pagnoniobmnTenbCkon NpakTUKK.

B noxoAHblXx M ObITOBbIX YCNOBUAX HE3AMEHUMbLIM MOXET OKa3aTbCs manorabapwur-
HbI («KapMaHHbI») Npnbop, NO3BONAOWNIA M3MEPATb HanpsXeHMe MOCTOAHHOro Toka
Ha npepenax 10, 100 m 1000 B u HanpsxeHue nepemMeHHOro Toka Ha npepenax 20,
200 n 2000 B. C ero nomMowWwbio MOXHO OLEHMBATb COMPOTMBAEHME B AMana3oHe
1...1000 kOm Ha ogpHOM npepene, «NPO3BaHMBATb» LENUW CONPOTUBIAEHMEM OT Hyns A0
1 kOm, aTakxe onpenensatb Ga30BbIi U HYIEBOWN NpPOBOAA B LENu.

Cxema npubopa, npuBefeHHas Ha puc. 1, npeaenbHo npocTa. M3mepeHune Hanpsixe-
HUS MOCTOSSTHHONO TOKa NMPOW3BOANTCH MUKpoamnepmeTpom PAT no Toky B uenu goba-
BOYHOro peanctopa R1 (nnm R2, R3) n anemeHTOoBX1 (nnu X2, X3), S1, X4. HanpsaxeHune
nepemMeHHOro Toka (4actotom He Bbliwe 1 kly) M3mepseTca TON Xe ULeNblo, HO Npu pa-
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30MKHYTOM nepekniyaTene S71, korga BKJOYEH OOAHOMONYNEPUOAHBLIN BbINPAMUTENb Ha
avopne VD1. HyXHO OTMETUTb, 4TO MakCcumanbHas aMnanTyna M3MepPseMoro NnepemMeH-
HOro HanpsXeHuWs He AO0JIXHaA NMpeBblWaTb AONYCTUMOr0O AN BbINPAMUTENbHOro Anona
KA105I 3HayeHus obpaTHoro HanpsxeHus (800 B).

ConpoTtuBneHne B ananasoHe 1...1000 kOM oueHnBaeTcs N0 USMEHEHMUIO BEJIMYUHDI
TOoKa, NMpoTekawwero 4yepea mmkpoamnepmeTp PAT no 3aMKHYTOW Uennm UCTOYHUKA Toka
GB1 n R, X5, R6, R5, X6. MNoacTpoe4yHbiMm pe3nctopom R6 yctaHaBnusalT «0» MUKPO-
aMnepmMeTpa nNpu 3aMKHYTbIX KOHTakTax X5, X6.

Mopknioyas Kk rHespam X5 n X6 («+») aonop wmnum ABa BbiBOAA TpaH3uMCTOpa, MOXHO
OLEHUTb KayecTBO PpP-n nepexopja, pacno3HaTb CTPYKTypy TpaH3ucTopa, ONpenennTtb
BbIBOAbLI aHOA4a M KaToda AMopa, NPOBEPUTb UCMPABHOCTb 3N1EKTPOIMTUYECKOTO KOHAEH-
caTtopa.

Llenn ¢ conpoTMBNEHNEM NOCTOSSHHOMY TOKy B Anana3oHe 0... 1 kOM «no3BaHMBAIOT»
no uenu X6, GBI1, R7, HL2, X7: no SApKOCTM cBeyeHus cBeToamopa HL2 MoxHO rpybo
OUEHUTb BEJIMYMHY conpoTuBneHus B npegenax 0...1 kOm.

~ 2000 B N RI1OM 5} U

w1000 80/
X1 Vo1
"~ 2008 R2 1M
w100 BT
X2 R5 20k 'R,* (xQm)
“ g R3 100 «
«10 8 100 1A
X3 " oe12.328
: oy
N pemi
o X6
N ML R7 39 Zn X7
w >—E—@-—
K1 R4 220 x HL2 R, (om)

AN3G7A

Puc. 1

Ons onpepeneHusa $as3oBOro NpoBoAa NPUXMMalT naneuy K KOHTakTy K1 n obwum
npoBoaomMm (OT pa3dbema X4) kacalTCcs OAHOr0 M3 CeTeEBbIX MPOBOAOB MNPU KOHTaKTe
c ¢a3oBbIM NPOBOAOM 3aXuUraetcsa HeoHoBas namna HLT.

CTteneHb pa3pagku 6GaTapen ranbBaHMYECKUX 3TEMEHTOB WM akkymynatopoB GB1
MOXHO OnNpenennTb BHYTPEHHUM BONIbTMETPOM, COEAMHUB WYNOM rHedna X6 v X3 npwu
3aMKHYTOM nepeknioyaTtene ST unam no ApkKoCTU CBeYeHUs mHamkatopa HL2 npwu coepnmn-
HEHUW WYNOB OT rHe3n X6 u X7. Takol KOHTPONb BOSMOXEH U BHEWHWM BONbTMETPOM
yeped rHe3pa X4 («-») n X6 («+»). Kpome TOoro, aTu rHe3ga MOXHO Ucnonb3oBaTb U ANs
noasapankum akkymynsatopos 6e3 n3batma u3 npubopa.

KoHcTpykuns npnbopa 3aBUCUT OT TUNa NPUMEHAEMOro mmkpoamnepmeTtpa. Homum-
Hanbl Pe3NCTOPOB, NPUBELEHHbIE HA CXEME COOTBETCTBYIOT MukpoamMmnepmeTpy M733.5
C TOKOM MOJIHOFO OTKJIOHeHUs ctpenkn 100 MKA. MOXHO MPUMEHUTb NOAOOHbBLIN MUKPO-
amnepmeTp M4248 c Heckonbko GonbwuMK rabapuTamMu, a Takxe manorabapuTHble
CTpenoYyHble MHANKATOPbl, UCNONb3yeMble B MarHMTodoHax, HO B 3TOM cJjly4yae cnepyeTt
nporpagynpoBaTtb MX LWKany.

B aBTOpCKOM BapuaHTe KOHCTPYKUUW Koprnycom npubopa C MMUKpoamMnepMeTpoMm
M733.5 nocnyxuna nnactmaccoBas Kpblwka pasamepamMmum 60x30x65 MM oT anekTpomar-
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HUTHOro pene. Ha nepepgHenW naHenu, M3roTOBMEHHOW M3 CTEKNOTEKCTONMTaA pacno-
NOXEeHbl MuUKpoamnepmMeTp, KOHTakT K7 n3 HukenumpoBaHHoro 6onta M5, HeoHoBad
namna HL1 n cseTtopauop HL2. Ha 60kOoBON CTOpOHEe pacnojoxeHbl rHespa X1, X2, X3,
Ha 3agHen — rHe3ga X4 («O6wwuii»), X5, X6, X7, nepeknoyatens ST n pesancTtop ycrta-
HOBKW Hyns R6.

Bce petanu npubopa pacnonaratiTcs Ha ABYX nnatax (HUXHEWN U BepxHei), 3axumma-
ownx Mmexay coboii mmkpoamnepmeTp. B kayecTBe nnaTtbl MCNONb3YIOT GONbrMpoOBaH-
HbllA C OBYX CTOPOH CTEKJOTEKCTONUT TonwmHon 1...15 MM. HUXHAA n BepxHaa nnatbl
npuvnasHbl K N1MULEBON naHenun. Onsg XeCcTKOCTM 3TU NaaTbl NpunanBalT U K 3aAHENn CTeH-
Ke, TakXe M3roToBNeHHOW M3 GONbLrMPOBaHHOr0 CTeknoTekcTonmTa. Ha 3apHen cTeHke
KpenaT nepeknoydatenb ST n peanctop R6, K Hel xe npunasHa menHas UKW naTyHHas
raika M3, ¢ NMOMOLWbIO KOTOPON BMHTOM BCIO KOHCTPYKUMIO GUKCUPYIOT B njaactMac-
coBOM kopnyce. Peanctop R71 xenaTenbHo caenatb U3 AByx-tpex peamctopos MJIT-0,5.
[He3p0Bble KOHTAKTbl — M3 CTaHA4apTHbIX pa3dbemMoB WP, MOXHO Mcnonb30BaTb YKOPO-
YeHHble THe3ga oT pa3dbema OHL-Pr-0932/30-P12 obwei gnnHoin 22 MM (noa wWTbipu
onametTpom 1,4 mm).

a) Ddpesams Saxum
T
©
6) N ——
K E;j-:-
4 1 .|

d-monuuna nagm

8)

77/

Possza g
M2t

Puc. 2

BapuaHT nepenenkn rHe3foBOro KOHTakTa M 9CKMU3 yyacTka nnaTbl ANiS €ro ycTaHoB-
KM naobpaxeHbl Ha puc. 2. BHayane ero o6pesatT ao gnmHol 10...12 mm (puc. 2,a) n
nenatwT wenesoi nponuna ¢ Topua Ha rny6uHy okono 1 Mm. 3atemM No BCel ANIMHE LN-
NNHOPUYECKON YyacTn Haadunem GopMUPYIOT ABe KaHaBkM rnybuHoi go 0,5 MM, coBna-
patoouwme ¢ nponuaom (puc. 2,6). 3Tn KaHaBkW AenaloT AN HagexXHon dukcaumm riespa
B Wenwn nnatbl (puc. 2,a), HO, Kak nokasan onbiT, 4OCTATOYHO CHSATb «OKPYrA0OCTb» MO-
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BEPXHOCTW, Kacawuwencs nnatel. Jlanee rHe3ga 3aABuraloT B Wenb naaTbl Tak, 4ToObl
TOPLEBLIM MPONMAOM FHE3A0 XECTKO 3adPuUKCMpoBanoCb, N NpunameBaloT C ABYX CTOPOH
neyaTtHol nnatel. MOXHO He genatb HagpPe30B U NMPONUIOB B rTHe34e, a NPUNasTb €ro B
nponune nnatbl, 06MNABHO CMOYUB NPUNOEM C ABYX CTOPOH. BaxHo ToNnbko, 4T06bl NpuU-
now He monan Ha NPYXWHY 1 OTBEpPCTME pa3bema.

B kauyecTBe ucTo4HuMKa Toka GB1 wncnonb3yoT akkymynatopb 0-0,06 vnan anemMeHThl
PL-53. Mepekniwoyatens ST — MNA9-1 wnu nwobon apyron manorabapuTtHbln. Anga ycTta-
HOBKM HYNs OoMMeTpa MCNONb3ylT ManorabapuTHbIi nepemMeHHbIn pe3uctop (R6) —
Cn3-16, CN3-44, CM4-1a n 1. n. Uupukatop HL?1 tuna TH-0,8 vnan gpyron manoraba-
PUTHBIN.

FpafynpoBKY MO MOCTOAHHOMY TOKY NPV NPUMEHEeHUU MukpoamnepmeTpa M733.5
nnn M4248, kak npaBuno, NPOBOAUTb He HYXHO. [0 mepeMeHHOMY TOKY rpagyupyioT
BONbTMETP, NoaaB HanpsxeHue To4Ho 20 B Ha rHe3no X3 npu pa3oMKHYTbIX KOHTaKTax
S1. TOHKMM WTPUXOM KapaHpawa rpagympyioT wkKany, yMeHblwas HanpsxeHue C warom
1..5 B. Wkany namepeHnss conpoTuBneHunin kannbpyloT, noaknwoyasa K rHesgam X5 n X6
pe3uctopbl conpotusneHnem ot 1 kOmago 1 MOMm.

NMpnbopoM MOXHO M3MEPATb elle NOCTOSAHHOE HanpsXeHue C npepenamMmu LwWwkanbl
0...2 B n 0...3 B, ncnonb3ysa nogknyeHme kK riesnam X4 («-») n X5, B neBom no cxeme
NoNnoXeHUN ABUxXKa pe3nctopa R6 BepxHuin npepen wkansl 6ynetr 2 B, a B npaBoM —
3 B. Mpn 3TOM HYXHO y4MTbiBaTb, 4TO B 3TOM CJly4ae npoucxoamT c6oii Hyns ommeTpa.
Ona yBennyeHns TOYHOCTM Ha 3TUX npepenax uenecoobpas3HO YMEHbLWNUTb CONPOTUBIE-
HMe pe3ancTtopa A5 Ha BeANYMHY CONPOTMBAEHUS pamku npubopa PAT.

XKypHan «Paano», 1996,N°2,c.28

B. BbIAAHOB

TECTEP 0114 NMPOBEPKU TPUTTEPOB

OnucboiBaeMbli TecTep nNpegHasHadyeH Ana npoBepkn paboTtocnocobHocTu D- un
JK-TpnrrepoB TpPaH3NCTOPHO-TPAH3UCTOPHON NOTUKN.

MpuHUMN NpoBepkM 3aknio4aeTCqs B CPAaBHEHWW CUrHaANOB uUcnoelTyemMon n obpasuo-
BO MuUkpocxem. PeaynbTat cpaBHeHUs oTobpaxaeTcs TpeMs naMnamMu HakalmBaHus.
OaHa M3 HUX MHAULUPYET NCNPABHOCTb MUKPOCXEMbl, a ABE APYrMX — HEWCNPaBHOCTb.
Ecnn HeucnpaBeH JK-Tpurrep, To cBeTATCS ABe namMnbl, ecnn oamH u3 D-Tpurrepos
(B KOpnyce MUKpPOCXeMbl pacnofioXeHbl, Kak NpaBuno, ABa Tpurrepa), To TONbKO OAHAa,
onpepeneHHas namna.

Tectep (puc. 1) coctout n3 obpasuoBbix Mmukpocxem D4, D6, reHepaTtopa UMnNysb-
coB G1, penutensa 4acTtoThl D1, pacnpegenutenda D2 wn paspgenuntens D3 umnynbCcoOB,
nHeeptopoe D5, D7, D10, D12, ysnos cpasHeHus DI13-D15 n koHTpons Bxopos D8
JK-Tpurrepa un 6noka nHgukauunn DI6.

leHepaTop BbipabaTbiBaeT NPAMOYrOfibHbIE UMMNYNbCbl C 4HAaCTOTOW CNefOBaHUS OKO-
no 1 MTly. OHM nocTynatwT Ha BXxOAbl CUMHXpoHM3auun. C nposepsembix (D9, D11) n 06-
pas3uoBbIX TOUFTEPOB N Yepe3 AeNNTeNb 4acTOTbl Ha BXOA pacnpepenntens UMNynbCoOB.
NocnepHunii popmMmmpyeT KOMOBUHALUN MMNYNbCOB (AecsaATb Ana nposepkn JK-tpurrepos
M No NATb ANA NMPOBEPKM Kaxaoro n3 asyx D-Tpurrepos), KOTOpble NoAalTCsa Ha COOT-
BETCTBYOLWME BXOAbl MCNbLITYEMOro M o6pas3LoOBOro TpUrrepos. Tak kak 4yacToTa UM-
nynbcoB Ha Bxogax C BbllWe, YeM Ha OCTanbHbIX BXOAax, MPOMCXOAUT MHOrokpaTtHas
nposepka TPUIFTepPOB NPU Kaxaoh kombuHauum. ’
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Ana npoBepkn Ha KaxXAabli BXOO B MOMEHT, ONpeaensemMblii pacnpepenntenem
MMNYyNbCOB, MNoOcCTynaeT noruvyeckuin «0». ToOpAAOK NMPOBEPKU TPUIFTepoB Npu BefeH
B Tabnunue.

B nepBble ABa TakTa pacnpepenu- Tabnuuya
Tens NpoOBepPSOTCH YCTAHOBOYHbIE BXO-
K P P y CocTosHMe pacnpenen- Mposepsiemei 8xon
ool JK-Tpurrepa, B TpeTbeM — UM- TONns AMNYNLCOB JK-Tpurrepa O-Tpurrepa
nynbcbl nopatTcs Tonbko Ha Bxop C — —
(Tpurrep paboTaeT B CHETHOM peXu- 1 R E
Me), B nocrnepyowmnx Tpex nposeps- 2 § s
I0OTCA BXOAbl J, C CEAbMOro no AeBf- 3 c D (a1v)
Tbli — BXOoAbl K 1 B nocnegHeM — BXO- 4 J1 D {«Q»)
Abl J 1 KOAHOBPEMEHHO. 5 J2 Q
Mpyn uMcNbITAHUN MUKPOCXEMbl C 6 J"’; g
D-Tpurrepamu B nNepBble ABa TakTa 7 K
TakXe nNpoBepsloTCA YCTaHOBOYHbIE 8 K2 D(e12)
9 K3 D {«0»)
BXOAbl ogHOro D-Tpurrepa, B TpeTbeM
10 J K (o
n yetBeptom — Bxopa D, nopaBasa cooT-

BETCTBEHHO Ha HEro normyeckyto «1» un
nornyeckuit «0», B NATOM — TpUIrrep NepeBOASAT B CYETHbIN pexum paboTbl (Bxon C uye-
pe3 y3en o6paTHOM CBA3N NoakjtyaeTcss K MHBEPCHOMY BbixoAy Tpurrepa). B wectom—
[ecATOM TakTax aHalorm4Ho nposepsetTca BTopon D-Tpurrep.

CurHanbl C BbIXOAOB KaxAoW napbl o6pa3u,0oBOro u NPOBEPSAEMOro TPUINrepoB NOCTY-
natT B CBO 610K CpaBHEHUS, B KOTOPbIX A5 BbIIBJIEHUS BO3MOXHOIO HECOOTBETCTBUS
npoVM3BOANTCS CYMMMUpPOBaHMWEe CpaBHMBaEMbIX UMNYAbCOB MO MOAYN0 2.
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Tak Kak BO3MOXHbl KOPOTKMEe 3aMblkaHuga BxopoB J m K B JK-Tpurrepax, kotopble
Henb3s OOHApPyXWTb, CpPaBHUBASf TOJNIbKO BbLIXOAHbIE CUrHanNbl 06Pa3LOBOro M UCNLITY-
eMoro Tpurrepos, B npubop BBeAeH cneunanbHbll y3en KOHTpons BxonoB. OH nopknio-
yeH k Bxogam J n KnpoBepsiemMoro Tpurrepa. 9T0oT y3en npeacrtasnaet coboi aBa Tpex-
BXOOO0BbIX CymMMaTopa (COOTBETCTBEHHO Onsa Tpex BxoaoB J m Tpex K), y KOTOpPbIX Bbl-
xonbl nepeHoca o6beANHEHbl 3neMeHTOM «UJTN».

CurHanbl C y3fia KOHTPO/S BXOAOB Tak Xe, Kak U ¢ Kaxaoro 610ka cpaBHEHUs, NOCTY-
natoT B 6N10Kk MHAnKauun. CurHan HeMcnpaBHOCTU NpeacTaBnseT coboli cepun UMNynb-
COB, W AnNg TOro, 4To6bl CKBAaXHOCTb MMMNYNbCOB (3aBMCUT OT xapakTepa Heucnpas-
HOCTW) He BAMWANA Ha SPKOCTb CBEYEHUS WHAMKATOPHBIX flaMn, Ha BXxoae 6noka mHauka-
LMW BKJIIOYEHbl MHTErpaTophbl.

MpuHuMNManbHas cxemMa TecTepa nokasaHa Ha puc. 2.

feHepaTop MMNYyNbCOB BbINOJHEH Ha MUkpocxeMe D34. OH coOCTOMT U3 TPEX UHBEP-
TOPOB, COEAMHEHHbIX NO KONbUEBOW cxemMe, U dopmumpoBaTtensa GpoHTa M cnaga UM-
nynbcoB. YacToTa reHepupyemMmblx MMNynbCoB onpepensetca peanctopamum R1, R2 n
KoHaeHcaTopom C1.

Jenntenb 4acToTbl NpencTaBnsgeT coOO0OW Tpexpas3psaAHbIi CYHETYNK HA MUKPOCXEMax
D13, D16 un D18.

Pacnpepenntenb MmMnynbcoB, coctosawmn n3 gecatm JK-tpurrepos D8, D11, D15,
D17, D19, D21-D23, D26 n D30, BbINONHEH NO KONbLUEBOW CxeMe (BbIXxOObl pacnpepne-
nnuTens 4Yepes3 anemMeHTbl D12 u D24 coeauHeHbl co Bxogom). O6pas3uyoBas U npoBeps-
emMass MMKpPOCXeMbl MOAKIOYEHbl K pacnpenennuTtento MMNynbCoB Yepe3 anemeHTo D2,
D3, D10, D20, D31, D32 paspenutens.

Y3nbl cCpaBHEHWUS BbINONHEHbl Ha 3nemeHtax «2U-UWNWN-HE» (D7, D29 — pnq
JK-Tpurrepos n D35, D36.1, D37 — pnsa D-tpurrepoB). Y3en o6paTHon cBA3M cobpaH
Ha Mmukpocxemax D27, D28, a y3den KOHTpoONs Ha Bxoaax — Ha anemeHTax D1, D21 n D5.

Bnok mHaoMkauMm COCTOMUT U3 MHTErpaTtopoB, Bkiw4Yawwmx B ceba aunoab V5, V6,
KoHoeHcaTopbl C4, C5 n wnHBeptopbl D36.2, D36.3, nornyeckmx anemeHToB «4U-HE»
C OTKPbITbIM kKonnekTopoMm (D36, D39), K KOTOPbIM NOAKMAIOYEHbl MHOWKATOPHbIE aMMbl
H1-H3, u anemeHTa «2-2UN-UNN-HE» (D29.2), Heob6xoQuMOro Ans BKJAKYEHUS namMmbl
H2 B cny4yae noOCTynJieHUs CUrHana HeWcnpaBHOCTU C BbiIxoAa MuUKpocxeMbl D36.2 vnu
D36.3.

MpoBepky MUKPOCXeM MPOU3BOAAT B cleayouwem nopsake. McnblTyeMylo MUKPO-
CXeMy BCTaBNiAlOT B COOTBETCTBYOLWYIO Konoaky (X1 wunum X2) n HaxumaloT Ha KHonky S1
mnn S2 B 3aBUCMMOCTU OT TUNa NpoBepsiemMoro Tpurrepa. Pe3ynbTat npoBepkn npakTu-
4yeckn MrHOBEHHO oTobpaxaeTca MHAWMKATOPHbLIMW NaMnamu.

B 3aknioyeHue cnepyeT ckal3aTb, YTO MPUHLUMBLI, 3an0XeHHble B npubope, MOXHO
Nerko ncnonb3oBaTb AN NPOBEPKU W Apyrux mukpocxem TTN wanm ATJZI ¢ manon cTe-
NeHbio MHTErpauum, a TakkKe MHOIFMX MUKPOCXEM CO CpefAHEeN CTeneHbio MHTerpauuu,
HanpuMmep, CH4eTYNKOB, AewndpaTtopos, CABUTAOWNX PEFTMCTPOB N T. 4.

2KypHan «Paaguno»,1978,N°2,c.42



PA3SLOEN NATbIW

YHUBEPCAJIbHbIE NMPOBHUKHU

A. HYAHTYPUS

YHUBEPCAJIbHbIE MNMPOBHUNKN

OnucbiBaeMble NPOOHUKM MO3BOAAIOT ONpenensaTb HanM4yne NepemMeHHOro m no-
cTOsiHHOTO HanpsixeHuit (1...300 n -10...-300 B), nonsapHOCTb nocnegHero, rNpPoBepsTb
LenocTb NPOBOAHUKOB Kabenel, npenoxpaHuTenei, HUTe Hakana namn, MCNPaBHOCTb
NoJIlyNnpPOBOAHUKOBBLIX MPUBOPOB (MHOULMPYEMOE COMPOTUBIIEHWNE MPOBEPAEMON Le-
nn — o 100 kOm). Bnarogaps manomy notpebneHunio Toka (BCero Heckosibko MUKPO-
amnep) NpobOHMKM He MMEIT BbIKoYaTeNnel NUTaHMsS U MOCTOSIHHO rOoTOBbI K paboTe.

O6a ycTpoiicTBa coaepXxaT no Tpu ycunutensa noctosHHoro toka (YMNT) u otnuya-
IoTCA APYr OT Apyra afieMeHTHOW 6a30i M UCTOYHUKAMU MUTAHUS: B MEPBOM U3 HUX
(puc. 1) ncnonb3oBaHbl ABa anemeHTa PLL-53, Bo BTOpOM (puc. 2) — gBa akkymynatopa
[0-0,06. BTopoin npobHUK BktoHaeT B cebs Takxe TensoBoe pene, 3akpbiBaouwee YMNT
npw 3apagke akkymynsatopa.

B npobHuke, cobpaHHOM no cxeme Ha puc. 1, nepsBblin YT BbINOAHEH HA TpaH3U-
cTopax cb6opku DAT, KoTopble OTKPbIBAIOTCHA MPU HanpsixxeHun Ha pe3ncTtope R5 okono
1,5 B. OHO BO3HWKaAET B cl/iyyae coeauHeHuns mexnay coboii wynos XM n XT2 (1. e. npu
rnogaye Ha nepBblil U3 HUX HanpsXeHus nutanua 2,5 B), npu aTtom ceetoauon HL2
YCNOBHO uHAuumpyeT undpy «0».

XTIT +roXT?
! ' =)
.. R2[17) », mm w12, R7 91
;-5’ 62 x HL2 ANZ07AM 56 x ” s
@HLI D V72 KT3156 AA307AM
An307AMEl VT
KT3616 VD1 KAS5226 | paz K159HT 14
8 2 DA 7 5
RI VD2- VD4 +
56 x KA5225
}:gr&s ' o . —l: gssjaT
o R4 91 « ===
RS
DA1 R6
kisonrig |6 e a 180 « 91k g

Puc. ?
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HanpsixeHne Ha wyne XT1 (oTHOCUTeNnbHO ob6Wero nposoAa), NPU KOTOPOM OTKpPbI-
BaloOTCHA TpaH3ucTtopbl BTOporo YMNT (DA2), paBHo npumepHo 3 B, Tak kak Ha ero BxoAae
BkJllO4eHa uenb gunopnoB VD2—VD4. TMotomy cBetopamopn HL3, mHaonumpylowmnii 3Hak no-
NOXWUTENBbHOIO HaAMNpPAXeHUsa «+», 3aropaeTcs nNpu HanpsxeHuwn Ha wyne XT1 (OTHOCWKU-
TenbHo XT2), npesbiwawwem 3 - U, = 0,5 B (npaktnyeckn 6onee 0,7...1 B). OTKpbITbIE
TpaHancTopbl BTOporo YMT wyHTupyoT (4epe3 anon VDT) amuTTepHble nepexofbl TpaH-
3nctopoB cb6opku DA1, n cBeTopauon HLZ2, nHANUMPYIOLWUA «HyNneBOe» HanpsaxeHue,
racHer.

Ans perncrtpauum oTpuuaTenbHbiX HanpsxXeHnn cnyxuT YMNT, cobpaHHbIA HA TpaH3n-
cTtopax VT1, VT3. Bknio4eHHbIn B 06paTHOM HanpaBlieHUN IMUTTEPHbIA Nepexon TpaH-
3ucTtopa VT2 npepoTBpawaeT NPOHWKaHUE HanpsxXeHus nutaHusa (Yepe3 peaunctop R2
M OMUTTEPHbIN nepexop TpaH3ucTopa VT71) Ha Bxopabl AByx Apyrux YMNT HanpgaxeHue Ha
BXOAE, NMPM KOTOPOM HaynHaeT CBeTUTbCH cBeToamopn HL1, onpepenaetcsa HanpsaXeHu-
eM OTKpbiBaHWsA TpaH3uctopa VT1, HanpaxeHnem ctabunmsaunum aMUTTEPHOro nepe-
xopa TpaHaucTtopa VT2 n HanpsXeHWeM nuTaHusa n nexut B npepenax 8...11 B.

_ , . XT2 4
R3 —r 0 +
Rl 62« & %’ @'
o1 HLt HL2 HL3
ANZD7AM TAAIOTAM AA3DTAM RS 200 x
( - VDEKA5225 XT1
VIt KT3155 z R4 vD9
KT3615 ? 91 x KO1606
sl VT
~N s 11
6 :}— P ™~ H"H‘
= 2 vr2 VD4~ V0§
N [’] 18 x © D4z KA5226
N 3 At KISOHTIL |
- K149xT15 3 |s TI 8 5| [7 _?_ p?H
! RS 120 « 5«
— 0 [0 |t
= VD! /| | 20 «
KA5225 VTt vz vr3 V7id 22 vog N7
Ny b KA5226
L1
voro 4,
. KC218 A4
4
SZ Y, ]IGU X SZ
K15225 vo7?
k(152265
3 2z 5 10 i3
Puc. 2

BTtopoi npobHuk (puc. 2) paboTtaeT aHanornyHo. Ero nepsbii YMNT cobpaH Ha TpaH-
3uctopax VT1 c6bopku DA2 n VT2 MMKbocxemu DA1, BTOpoOW — Ha TpaH3ucTopax VT2
(DA2) w VT3(DA1), tpetuit Ha VT1 (DA1) wn VT1, VT2

TennoBoe pene cobpaHo Ha TpaH3uctope VT4 mukpocxembl DAT. Tpwu BKAKOYEHUN
npobHMKa B CeTb 4N 3apafkn akkymMynsaTopoB pe3uctop R7, yepe3 koTopblii npoTekaeT
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3apsAnHbIA TOK, HarpeBaeTcsi. ConpoTuBNEeHNE HaxoAsWerocs B TEMNJOBOM KOHTakTe C
HUM TepMmucTopa R6 ymeHblwaeTcsa, TpaH3nctop V74 mukpocxeMbl OTKpbIBaeTcsa U 4ye-
pe3 pguoabl VD2, VD7, VD8 wyHTupyet Bxoabl Bcex YMNT. CeeTtoaunonbl HL1-HL3 racHyT.
B pesynbTate ymeHbwaeTcs notpebnsembii npu 3apsnke akkymynsaTopoB Tok. [pwu oT-
KNo4YeHUn nNnpobHMKA OT CeTM TEePMUCTOP OCThbIBAET M YCTPOMWCTBO BO3BpalLaeTca B pa-
6o4yunii pexum. CtabunutpoH VD10 yBenu4ymBaeT BXOLHOE COMNpPOTMBNEHME npobHuka
npwu HanpsXeHUn Ha Bxoae Huxe 18 B.

CeeToauonb AJI307AM MOXHO 3aMEHUTb NIIOOBIMY APYTUMMUN C HANPSAXEeHNeM cBeve-
HUSA He 6onee 2 B, TpaH3NCTOPHbIE COOPKN — NIOOBIMU APYTMMU UK OTAENBbHBIMU KPEM-
HUeBbIMW TPaH3ncTopamn. Tepmuctop R6 (puc. 2) — MMT-1.

MpobHukn cobpaHbl B KOpnycax M3 M30NALMOHHOro MaTtepuana. Peauctop R7
(puc. 2) cocTtaBneH M3 ABYX PACMONOXEHHbIX NapanienbHo OAWUH APYroMy Pe3nucTopoB
MJIT-0,5 conpotuBnenmem 7,5 kOM, Mexay HUMNU C MUHUMANTbHBIM 3a30POM pa3MelleH
Tepmuctop R6.

Pab6oTta ¢ npobHMKOM 3aknoyaeTcs B kacaHuu wynamu XT71 mn XT2 BeiIBOOOB AeTanun
nnn Todek uenu. Ecnu npm npoBepke NCNpaBHOCTU NpefoxpaHuTens, namMmnbl Hakanuea-
HUS, BblKto4yaTena u T. N. geTtanemn 3aropencsa ceetoanon «0», 3HA4YUT, LeNb 3aMKHYyTa.
Mpn HEKOTOPOM HaBblkE MO APKOCTU €ro CBEYEHUS MOXHO OT/iIM4aTb CONPOTUBNEHUS,
pa3nuyalwmecs Ha NOpAafoK (eAMHULB U BEeCATKN KUTOOM).

McnpaBHOCTb ANOAOB M TPAH3UCTOPOB ONPEAENsAloT MO CONPOTUBAEHUIO MEPExonoB
B NpAMOM M o6paTHOM HanpaBfeHuUax (MeHas mectamu wynel XT1 n XT2). Hanpuwmep,
npuv NnpoBepKe TpaH3nuCcTopa CTPYKTYPbl pP-n-p BHavyane ybexnalnTcs BTOM, 4TO nbm Ka-
caHuum wynom XT1 BbiBOoga 6as3bl, a wynom XT2 — BbIBOAOB KOAJiekTopa U aMutTepa
csetoanog «0» roput, a Nnpu NepemMmeHe WYyNnoB mMmecTamMum — He roput. Ecnm K TomMy Xe OH
He ropuT U NpPU NOACOEAUHEHUM LWYNOB B N0OOM nopsanke Kk BblBOAAM KONNeKTopa u
aMuTTepa, TpaH3UCToOp ucnpaBeH. NMOMHSA, 4TO HanpsxeHue Ha wyne XT2 NONOXMUTENb-
HO OTHOCuUTenbHO wyna XT1, nerko onpepennuTb aHO4 W KAaTo4 AuMOoAa WMAN CTPYKTYpy
TpaH3ucTopa, ecAn Hem3BeCTHa MX «L0KOJIeBKa».

Hanuyne m NonapHOCTb MOCTOAHHOIO HaNPsXeHWsa B NPOBEPHAEMON Lenn UHANUUPY-
I0OT CBETOAMOAbl «t» UNWN «-» (NEepBbIA 3aropaeTcs Npu HanpsxeHunm Ha wyne XT1 Gonee
1 B, BTOpOl — HauyumHasa c HanpsaxeHua okono -10 B). MNpu nepeMeHHOM HanpsxeHuun
6onee 10 B ropaT oba cBeToanona.

Ecnu B npobHMKke No cxeMe Ha puc. 2 nepecrtan 3aropatbcs ceeTopamon «0», Heob-
XOAMMO 3apaaunTb akkymynatopbl. Ona atoro wynbel X771 wn XT2 BCTaBAsioT B CETEBYIO
po3eTky. [lpu HanpaxeHun cetun 220 B akkymMynaTopbl MNOJHOCTbIO 3apsaxatlTcs 3a
12...15y4.

2KypHan «Paguno»,1966,N°12,c.38

A.YUKYHOB

MPOBHUK YHUBEPCAJIbHbIN
HA AHANTOrOBOWM MWKPOCXEME

OH no3BoNsieT «NPO3BaHUBATb» MOHTAX W OUEHWBATb CONPOTUBIIEHNE COEAUHUNTENDb-
HbIX Lenei, NPoBepsATb ANOAbLI, TPAH3UCTOPbLI WU ONpeaensaTb UX BbiBOAbI, yb6exaaTtbcs B
MCNPaBHOCTN OKCUAHBIX KOHAEHCATOPOB.

Cxema aTtoro npobHuka npuBepeHa Ha puc. 1. Ha TpaHsucTtopax VT1.1-VT1.3 BbI-
NoNMHeH ynpaBnstowmnin ysen npobHnka. B paboyem pexmme (korga nonb3yioTca npob-
HUKOM) OH pOopMUpPYyET CUrHaAN, KOTOPbLIA NocTynaeT Ha ynpaBnseMblli y3en — Tpurrep
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lWmntTta, cobpaHHbIn Ha TpaH3ucTopax VT1.4, VT1.5. Pexum paboTbl BCEX TPAH3UCTO-
poB cTabuneH 6naropnaps NnpuMeHeHuto ctabunutpoHa VDT (npaBaa, OH BKIOYEH B Nps-
MOM HanpaBleHUN, Kak AUOA, U BbINONHAET dyHKUMIO cTabucTopa, T. e. ctabunusatopa
HeBGOoNbLWOro HanpsaXeHus).

B ncxoaHom coctoaHuu, korpa wynsl XP1 n XP2 Hukypaa He MOAKIIOYEHbl U He 3aMK-
HYTbl MeXxpAay coboi, TpaH3ucTopbl VT1.1 u VT1.5 3akpbiTel. CBeToaMoabl noraweHsbl.
Ho cTOouT 3aMKHYTb MeXAy co60i wynbl, kak TpaH3ucTop VT1.1 oTkpbiBAeTCHA U BCMbIXU-
BaeT ceeToAmon HL1. OpHoBpeMeHHO 3akpbiBaeTcsa TpaH3ucTop VT1.4, a 3Ha4NT, OTKPbI-
Baetca VT1.5. 3axwuraetcsa un cseTtopunopn HL2.

AHanoru4yHo BCMNbIXHYT o6a cBeToAMOZA W MPWM NPOBEPKE LEenn MOHTaxa C MalblM
conpoTuBneHnemMm. Ho ceeTtoauon B 3TOM crydyae 6yaeT CBeTUTbCSA A0 TeX NOp, noka co-
npoTuUBAEHNE MOHTaxa He npesbicuT 100 OM, NpuyemM SpKOCTb ero 6yaeT nNnaBHO na-
[AaTb MO Mepe yBeAu4YeHUs conpoTuBrneHus. Korpa e conpoTMBNeHME NMPOBepsSseMOon
uenn npesbicuT 100 OM, ocTaHeTCs ropswmMmM nuwb ceetToamnon HL2. AHanoru4yHo 6yner
yMeHbLWaTbCa APKOCTb 3TOr0 CBETOAMOAA C POCTOM CONPOTUB/IEHNA NPOBEPAEMbIX Le-
nen. MNpun conpotuBneHun 6onee 250 kOM nNnoracHeT n 3TOoT cBeToAMOp. 3HaAsa 9TO CBOM-
CTBO NMpobHMKA, MOXHO CO BPEMEHEM Hay4YUTbCH ONpeaenaTb NPMMEPHOE 3HAYEeHNEe COo -

NPOTUBNEHNS NMPOBEPSAEMbIX LLenel No SPKOCTU CBETOANOAOB.
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ﬂ,I/IO,ELbI N TPAaH3NCTOPbLI NPOBEPAIOT TaK Xe, KaKk 1 OMMEeTpOM,— namMepdada ConpoTme-

NeHne nepexonos. TONbKO B AaHHOM cCllydae 4yepes3 nepexon nNpoTekaeT 3HAYUTENbHO
MEHbLWMUN TOK MO CPAaBHEHWNIO C BAPMAHTOM U3MEPEHNA OMMETPOM.

Mpun nNnpoBepke OKCUAHbLIX KOHOEHCATOPOB MX BLIBOAOB KacalTcsa uwynamMmu npobHuka
(XP1 — nniwocoBoro BbiBoga, XP2 — muHycoBoro). KoHoeHcaTop HayMHaeT 3apsaxaTbCs,
M cpas3y Xxe BCNbixMBaeT cBeToAmnon HL2 (a nHorpa n o6a ceetoamona — B 3aBUCUMMOCTMU
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OT eMKOCTW KOHAeHcaTopa). Mo mepe 3apsaakm KoHAeHcaTopa APKOCTb cBeTOoAMOAA Na-
[aeT, a BCKOpe OH racHeT. Yem 6onblle eMKOCTb KOHAEHCcCaTopa, TEM NPOAONXUTENbHEE
ropuT cBeToAmnof,.

B npobHuMke Mcnonb3oBaHbl BCE MNATb TPAH3UCTOPOB aHanOroBOW MWUKPOCXEMBI
K198HT1B6. Moponpetr u mukpocxema K198HT1A, TpaH3ucTOpbl KOTOpPOW MOryT obna-
[aTb HECKOJIbKO MEeHbWUM KO3DPUUMEHTOM Nepenayn Toka No CPaBHEHUIO C TpaH3UC-
Topamu npepbiayuwei. B kpaiHem cnyyae BMECTO MUKPOCXEMbl J,ONYCTUMO YyCTAHOBUTb
KpemMHueBble TpaH3nctTopbl KT312A-KT312B wnnum aHanoruvyHble no CTPykType (n-p-n).
Bce peanctopbl — MNIT-0,125, ceeTtoauonbl — AJ1I307A, AN13076.
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BonbwwnHcTBO AeTanen NnpobHMUKaA pa3Mel,eHO HAa NevyaTHOM nnaTte (puc. 2) N3 04HO-
CTOPOHHEro ®oNbrMpoOBaHHOIO CTeknoTekcTonMTa. Mmnkpocxema npunasHa K nevyaTHbIM
npoBOoAHMKAM CO CTOPOHbLI neyatu. lnaTy pacnonaraiT B noaxoasuwem no rabapumtam
Koprnyce, Ha NMLEBOW MaHenuM KOTOPOro KPensaT CBeTOoAMOAbl W BblKJlOYaTenb NUTaHUs
SA1, a 4yepe3 OTBepCTUE B CTEHKE BbIBOASAT Pa3HOLBETHble MPOBOAHWKW CO WynaMmu Ha
KOHUe. BHyTpum kopnyca ycTaHaB/AMBaAOT MCTOYHUK NMUTaHUA — OBa anemMeHTa 343 unun
373, coeanHeHHble nocnenoBaTeNbHO.

B pexume nokos notpebnaembiii NpoOHMKOM TOK He npeBblwaeT 2 MA, a Korga cee-
TATCcA 06a cBeTogmnopna — 17 MA. Ecnum apkocTb cBeTtogmopna HL2 HepocTaTovyHa wnu
ype3mepHa, ee perynupytoT nogbopom pesuctopa R10, a nHorpa un RS.

XKypHan «Paano», 1988,N26,c.35

A. KABULWIEB

NMPOBHNK CO 3HAKOBbIM NHANKATOPOM

OH no3BONSieT NPOBEPUTb MCNPABHOCTb pe3ncTopoB conpoTmBneHnem go 1,5 kOwm,
KOHAEeHcaTopoB emMkocTbio 6onee 1000 nd, kaTywek MHAYKTUBHOCTU, ANOAOB, TPaAH3U-
ctopoB, TTJ mukpocxem. lNMpnyem B NnoCNnegHEM Clly4ae Ha MUKPOCXEMY HE HYXHO noaa-
BaTb NuUTaloULee HanpsixXeHue.

Mpo6bHUK (puc. 1) cocTonT M3 Npeobpa3oBaTenss HanNpsXeHUs, BbIMOJIHEHHOTO Ha
TpaH3ncTtopax V71, VT2 no cxeme CUMMETPUYHOro MynbTuBmubpartopa, U 3HaKOBOrO UH-
ounkatopa HGI.

&
W‘— X3!
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YY) ANC3248 §Z
V1 A9K02 B9K R
_I_ RZ g€l qglc
- Wvoz ”
e & /.
+ AN
Vo4
581 V1 VT2 49K
MIL25

Puc. 1

BeiBOAb npoBepsemMoin getanun noaknatw4yaloT K rHe3aam XS1 n XS2. Ecnum 9710 AnMoAa wm
BK/IIOYEH OH AaHOAOM K rHe3ay XS1, Ha mHaukatope BbicBeTUTCH OykBa I — ee obpasyioT
COeAVHEHHble BMeCTe cermMeHThl @, f n e. B cnyyae o6paTHON NONSAPHOCTU NOAKIIOYEHNSA
Anopna 3acBeTMTCSA 3epkanbHO nepesepHyTas G6ykBa [, KOTopylo 06pa3yloT COeANHEHHbIe
BMecTe cermeHThol d, C, B.
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Ecnun xe Kk rHe3gamM noaoknoyYnTb pe3nuctop conpotueneHmnem o 1,5 kOm, 3acBetTut-
ca undpa 0, obpasyemas BCEMU BbILEYNOMAHYTHIMU cerMeHTamMun. NMpruyem SpKocCTb
cBeYeHMa mHamkatopa OyaeT 3aBUMCETb OT COMPOTUBNEHUS pe3ucTopa. AHanorumyHas
undpa 6ynet CBETUTbCS M NPU NOAKIIOYEHUU K THe3nam npobHMKa KOoHAeHcaTopa,
HO SSPKOCTb CBEYEHUs mHamkKkaTopa B 9TOM clyyae nagaeT C yMeHbWEeHUEM eMKOCTU
KOHOeHcaTopa.

Haunbonbwein apkoCTb CBEYEHMUS yKa3aHHOW UM@pPbl CTAHET NPU KOPOTKOM 3aMblka-
HUM MexAay rHespamu npobHuka.

Korpa xe conpoTuBneHne NPOBepPsAseMON petanv UM Lenn NPeBbICUT HECKOJNIbKO
KmnoomMm nnbo B uenu obHapyxuTca obpbiB, 3aCBETUTCSH «TUpe» — CErMeHT g, NMOAKII0-
YeHHbIh Yepe3 pe3anctop R3 n guopbl VD1, VD2 k mynbTuBnbpatopy.

MukpocxeMbl NPOBEPSAIOT C MOMOLWbIO LYNOB, BCTAaBJNIEHHbIX B rHe3ga npobHuka.
Mpuyem wyn ot rHe3pa XS2 coeaAnHAIOT C BBIBOAOM MUTAHUA MUKPOCXEMbI, @ BTOPbIM
WynoM KacalTcsa ee BXOAHbIX W BbIXOAHbIX BblBOJOB. Ecnu mMmkpocxema mcnpasHa,
Ha uHaukaTope O6yneT cBeTuTbca nubo 6ykea [ nMbo ee nepeBepHYTOe 3epkaNibHOe
ns3obpaxeHune. NMpu HeMcNpPaBHOCTU KAKOTrO-TO 3NIEMEHTA MUKPOCXEMbI Ha MHAUKATOpPE
BCNbIXHET 0 UnNn «Tupe».

TpaH3uctTopbl MOTryT 6bITb cepuint MM39-MM42 c BO3MOXHO 60NbwWNM KO3bDdDULMEH-
TOM nepepayn Toka, gnoabl — nobble M3 cepun 9, NCTOYHUK NUTAHUA — ABa NOCNeno-
BaTe/NlbHO COeANHEeHHbIX akkymynatopa [-0,1. TpaHcdopmaTop HamMaTbiBalOT Ha KONbLeE
Tunopaamepa K10x6x5 ns ¢pepputa 1000HH. Ero konnektopHble o06MOTKM (BbiBOAbLI 1, 2
n 3, 4) copepxat no 50 BuTKOB, a noBblwawasa (BeiBoabl 5, 6) — 130 BUTKOB NpoBOAa
N3TB 0,2. HamaTbiBalOT OGMOTKN B TPW NMPOBOAA OQHOBPEMEHHO, NOC/AEe Yero Kon-
NEeKTOPHbIE 0OMOTKM COEAUHAIOT NOCNeA0BATENbHO C COONIOAEHMEM YKAa3aHHON Ha cxe-
Me da3npoBKN.

3HakoBbIn MHaukaTop AJIC3246 MOXHO 3aMeHUTb Ha AJIC324A, HO B 3TOM cliyyae
npuaoeTcs U3MEHWUTb Ha 06paTHYK MNONIAPHOCTb BKAOYEHUS MCTOYHMKA NUTAHUSA U BCEX
OVonoB, @ B MynbTuBMGpaTope NPUMEHUTb TPAH3UCTOPbLI CTPYKTYPbLl N-p-n (Hanpumep,
KT315B).

Mpu xenaHmm MoxHO BoobLwe obonTucb 6€3 3HAKOBOTrO MHAMKATOPA U 3AMEHUTbL €ro
Tpemsa cBeToamMonaMun, NOAKIOYEHHBIMM Mexay o6WMM NPOBOAOM NUTaHUS (aHogamm
K npoBoAy, NogXoAuMBLWEMY K BbiBOAY 14 uHAmMkatopa) M NpoBOAaMU, NMOAXOOUBLWINMU
KcermeHTam (k BbilBogam 1,2,7 — nepBbli cBeToauoA, kK BoiBoay 11 — BTOpPOW, K BbIBO-
nam 8, 10, 13 — TpeTunin). B aTOM cnyyae HyXHO NepeBecTN paHee 3aXUraBlLNECs CUM-
BO/Nbl HA MHAUKATOpPEe B KOMOMHAULUN CBEYEHUN CBETOANOAO0B.

JeTtanu npobHUKA MOHTUPYIOT Ha NeYyaTHOW nnate (puc. 2), KOTOPYI 3aTeM ykpenns-
I0T BHYTPU KOpNyca — PYY4KM MPSAMOYrosibHOro cevyeHus. Ha ogHom Topue kopnyca pas-
MeualT unHamkaTop (Mnu cBeToauMonabl), Ha APYyrom — rHe3pa. lMpoTuB kHonku SBT
B KOpnyce CBepnaT oTBepcTue.

HanaxwnBaHue npobGHMKaA HaYMHaAOT C NPOBEPKM MEPEMEHHOrO HaAmMpPsSXeHUs Ha no-
Bblwauwen obMoTke TpaHchopmaTopa — OHO AONXHO 6bITb 0OKONO 7 B (KoHeYHO, npu
HaxaTol kHonke SBT7). Mpu 3TOM Ha MHAUKATOPE LONIXKHO SPKO BbICBEYUBATLCS «TUPE».

Ecnn HanpsxeHns HeT, cnepyet NMOMEHSATb MecTaMu BbiBOAbL NGO M3 KONNEKTop-
HbiXx 06MOTOK (BbiBOAbLI 1, 2 unn 3, 4).

Janee mexnay rHe3gamu BKAOYAOT MManMamMnepMeTp NOCTOSAHHOIO ToOKa U U3Mepsa-
I0T TOK, NMpOTeKkawWwnin 4yepe3 MHAMKATOP,— OH He AO0JIXEH npeBblWaTb CYMMapHOro
NPSMOro TOKa CBETALUNXCHA B 3TOT MOMEHT cermeHToB, T.e. 150 MA anga undpbl 0 (MMeH-
HO OHa M 6yneT cBeTUTbLCA). YTOObLI M3MEHUTb TOK B TY UM MHYIO CTOPOHY, HYXHO COOT-
BETCTBEHHO M3MEHWUTb CONPOTUBNEHNE pe3nctopos R1 n R2.

XKypHan «Paguno», 1989,Ne2,c.67



B. CMUPHOB

YHUBEPCAJIbHbIV MPOBHUK

OTOT cpaBHUTeNbHO NpocToi npubop obnagaeT WMUPOKMMN BO3MOXHOCTAMU, KOTO-
peiMU pagunontbutenb CMOXET BOCNONb30BaTbCA B CBOEW MNpakTUY4eCKOW AesfTenNb-
HocTu. lMpoGHMK NoO3BONAET onpeaennTb Hanuuyme HanpsaxeHus no 300 B B pas3nuy-
HbIX LEensx paguoycTpoMcTBa, «NPO3BOHUTb» MOHTaAX, MPOBEPUTb AMOAbl U KOHAEH-
catopbl, paboTtocnocobHoCTb kackapoB ycunuteneir P4 n 34, TpurrepoB, CYeTYUKOB,
perncTpos.

OcHOBY yCcTpoOMCTBa COCTaBNsfeT reHepaTtop (CM. PUCYHOK), BbIMONMHEHHbIN Ha 3ane-
meHTax DD1.1, DD1.2. Korpa Bblknto4yatenb SAT HaxoouTca B NOoOka3aHHOM Ha cXxeme Mno-
NOXEeHNN, BbIXOAHbIE MMNYNbCbl reHepaTtopa cneaytoT ¢ yactotom okono 1 kly (oHa 3a-
BMCUT OT HOMMHANOB koHaeHcaTopa C2 n pe3suctopa RT1). MNpwn ycTtaHOBKE BbIkAOYaTeENs
B NONOXEHNE «2» UMMNYNbCbl CNEAYIOT C NEPUOANYHOCTbBIO MPUMEPHO 4 C.

Boikniowatenem SAZ2 reHepaTop noaknwo4aloT (4epe3 wuHBepTOopbl DD1.3, DD1.4)
K OCTaNlbHOW 4acTn yCTPOMWCTBA — CBETOAUOAHBIM MHAMKatopam HL1, HL2 n reHepaTtopy
wyma (noppobHo onucaH B kHure B. A CkpbinHuka «Mpubopbl AN KOHTPOAS U Hanaxu-
BaHMA paguoniobutenbckoii annapatypbl».— M.: Matpuot, 1990), BbINONHEHHOMY Ha
ctabunutpoHe VDI.

)
~
D01 KSE17147 X2,
HLT, HL2 AN3075 <
SA21 Lt =T
{1 ootse . . @
47 Mxx1s B e, 12 BrxA. Ré 1 x X3
“+ P XIIJ: &1 - .
SAL1Z _ Brn L -
€2 2700 oy L2 &
I1
Il 10« c3
047 mx XL
R1 560 R3 [ “ 4
10« 1 cé ~
DO13
8 | SAL2 V01 [814A  0.047 MK x5
i ] L4 Il v
z —=3 < —
Ré 22 _I_a ps
SA2.2 T 0047 e 56 X6
K 8. 7 D01 < e e
s L —s-
U1 MK —t— 9B
K BuB. 14 DD1 € : >

PaccmoTpum paboTy npobHMKA B pPa3IMyHbIX pexmmax.

OnpegeneHnve Hann4dusi HarnpskeHvs.  Bbiknioodyatens SA2 ycTaHaBnAuBalOT B MNOJNOXe-
Hue «Bblkn», SAT MOXeT HaxoAUTbCHA B NOO6OM nonoxeHun. KOHTponMpyemoe nOoCTOSH-
Hoe HanpsiXxeHue, npeBbiwaowee 20 B (Ho He 6onee 300 B), nopatoT Ha rHe3ga X3 un X6.
MpoTekawwmnn no uenn peanctop R6 — ceeToamnon — pe3nctopbl R2, R3 Tok 3axuraeT
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ceetoauopn HLT npu nopade Ha rHe3no X3 MuHyca HanpsxeHus nunbo ceetopaunon HL2,
ecnum Ha 9TOM rHeaae nnawc HanpsixeHua. Korga npoBepsaioT uenm ¢ NepemMeHHbIM Ha-
nps>xeHnem, BcnbixMBaloT ob6a ceeTtoamopa. Mpu KoHTpone HanpsxeHws meHee 20 B
nonb3ylTcsa rHesgamm X2 n X3.

MpoBepka TpakToB PY. Bbiknioyatenb SA7T ycTaHaBAMBAT B MNOJIOXEHUE «2»,
a SA2— B nonoxeHue «Bkn.». BcTynaeT B fAeiicTBUEe reHepaTtop wyma, BbipabaTbiBa-
IOWNNA CUTHAN 4aCcTOTOMW OT eAUHUNL, KUnorepu 4o A4ecATKOB Mmerarepy,. MOWHOCTb WYyMO-
BOrO CUrHana 3HA4YUTEeNbHO MNpPEBbIWAET MOWHOCTb COOGCTBEHHbLIX LWIYMOB MpPUeMHMUKA.
OT0 NO3BONSIET HAacTpanmBaTb PaAMOYacTOTHbIE LLenu NpueMHNKa, OPUEHTUPYSACb Ha U3-
MEHEHMEe YPOBHS WyMa B AMHAMUYECKOW FONIOBKE.

McTo4HUK wyma — ctabunutpoH VD1, paboTalowunii B pexmme naBMHHOro npobos
npu Toke npumepHo 100 mMkA. Harpy3ka reHepaTtopa — pe3uctop R5, curHan ¢ kotopo-
ro nogatoT yepead rHes3ga X5 u X6'Ha uenn paguonpmemMHumka.

YnpaenseTt pab6oToit reHepatopa MynbTuBmnbpatop Ha anemeHTax DD1.1, DD1.2. Mpwn
NOCTYNNEeHUN Ha CcTabuUNUTPOH MNONOXMUTENbHbIX MMNYNbCOB (nor. 1), OH reHepupyeTt
wym, B naysax mexnay ummnynocamu (nor. 0) ctabunntpoH BbikaloyeH. B pesynbtate Ha
BbIXO4e NMpueMHuka O6yayT yepenoBaTbCs WYMOBOW CUrHAN OT reHepaTopa M cob6CTBEH-
Hble WYMbl MPUEMHMKA.

Ecnn B npouecce perynupoBku 6ynet Habnwopartbcs yBeiMYeHUEe TPOMKOCTU LWIYMO-
BOr0 CUrHana no cCpaBHEHMWIO C COOCTBEHHbLIMWU LWIYyMaMWu, 3HAYUT peasbHas YYBCTBU-
TENbHOCTb NPMEMHMKA BO3pacTaeT.

lMpoBepka TpaktoB 34. Bbiknovyatene SAT — B nonoxeHunm «1», SA2 — «Bxn».
CurHan yacTtoTto okono 1 kly NogatlT Ha KOHTPONMPYEMOE YCTPOWCTBO C rHe3n X4, X6,
aMnNANTYAY CUTHANa UBMEHSIT NEPEMEHHbLIM pe3ncTtopom R3.

«[Tpo3BOHKa» MoOHTaxa. [lonoxeHWe BblKNlOYaTENENn — Kak M B NpPeablAyULeM crydyae.
LLlynbl ons npoBepku uene MOHTaxa noaknt4varT K rHe3gam X1 mn X3. Ecnun npoBeps-
eMas uenb ucnpasHa, BCNbIxMBalT o6a ceeToAmMona.

lMpoBepka anonoB. TlonoxeHwme BblkalOYaTenem U UCNONb3yeMble rHedpa — Te Xe.
B 3aBMCMMOCTM OT NMONSAPHOCTW NoAKNYeHUs auopa 6ynet ropetb NGO OAUH CBETO-
ovon, nunbo apyroi. NMpu 3ambikaHUM B AMoAe BCNbIXHYT o6a nHamnkartopa.

lpoBepka KOHAEHCaTopoB emkocTblo Gonee 0,47 mkd. Wcnonb3yemble rHesga —
Te Xe, Kak M MnoNoXxeHus BblkaoyaTenen. MNMpu noaknYeHMM K rHe3gam KoHAeHcaTopa
6ynyT cBeTuTtbCca ob6a mHaukatopa. 3aTem BbikauyaTtens SAT nepeBOASAT B MNONOXEHUE
«2». Ecnu KoHOeHcaToOp ucnpaBeH, cBeToauMoAabl OyayT BCNbIXMBaTb MOO4YepenHo.
ANnUTenbHOCTb BCNblWEK 3aBUCUT OT EMKOCTU KOHAeHcaTopa.

lpoBepka uM@pPOBbLIX YyCTPOKCTB (TPUIrrepoB, CYETYUKOB, perucTpos). BeiknwvyaTtensb
SA2 — B nonoxeHun «Bkn.». C rHe3n X1, X6 Ha npoBepseMoe yCTPOWCTBO nopatkT Tak-
TOBble MMMNYNbCbl FreHepaTopa BblIWENPUBEAEHHbIX YaCTOTHLIX NapaMeTpoB.

KpomMe ykaszaHHbIX Ha cxemMe, MuUkKkpocxemMa MoxeT ObTb K561JIE5, K17BJIA7,
K176/1E5, a ceetoaunonbl — AJIS07A. BO3MOXHO NpMMEHEHNE APYrMX CBETOAMOLOB, HO
ecnum nx npsamon Tok meHee 20 MA, TO MakCUManbHO KOHTPOAMUPYyeMOe HanpsixeHue
CHM3nTCca npumepHo B 20 /1, pasd. Boiknioyatenn — tuna MN2K ¢ dukcaunen nonoxeHuns
nnu niobble gpyrue.

NMutaHne npobHuka — oT Gatapewm Tuna «KpoHa» WNM APYroro MCTOYHWKA Hanps-
xeHnem 9 B, notpebnaembiii TOK He npeBblwaeT 6 MA (Hanbonbwee noTpebneHve —
B peXWUMe «MNPO3BOHKMW»).

OT pepakuunun. NeHepatopbl Ha Mukpocxemax KMOT ¢ okCuaHbLIMW KOHAEHcaTopaMu 4acTo pa-
6oTaloT HecTtabunbHo. MoaTomy LenecoobpasHo, YMEHbLWWB €MKOCTb KoHaeHcaTtopoB C1 u C2
B 2 pasa (8o 2,2 mk® n 1300 nd COOTBETCTBEHHO) U YBENMYMB COMPOTMBIEHWE pe3ncTopa R1
no 1 MOwm, ncnonb3osatb B kayecTse C71 koHaeHcaTop KM-6 nnn apyroi ykasaHHOn eMKOOTH.

JKypHan «Panguno». 1999,N°6.c.55
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M.

YHUBEPCAJ1bHbI/ MPOBHUK-UHONKATOP
HA CBETOOMNOOAX

Takown ﬂpl/I60p no3BondeT onpenennTb NONAPHOCTb KOHTPONMMPYEMOINro NOCTOAHHOIO
npoBepsaTb Hann4yme B Uendx NOCTOAHHOIO UamM NepemMeHHOro HanpaxeHunsa

BOP3EHKOB

HanpsXeHus,
B npepenax 6...380 B, a TakXxe «Npo3BaHMBATb» 3NEKTPUYECKME LENU COMPOTUBNEHNEM

no 10 kOm. B nio6om BapuaHTe notpebnsiemMblii MHAMKATOPOM TOK (NGO TOK 4epes3 nNpo-
BepsiemMylo uenb) He npesbiwaet 10 mMA.

OcHoBa npobGHUKa-nHAonkatopa (cCM.
pvopax VD1-VD4, HayepTaHMe KOTOPOro Ha CXeMe HEeCKOJIbKO U3BMEHEHO MO CPaBHEHWUIO
c obwenpuHATbIM. B oaHYy AnaroHanb mMocTa (Mexay aHogom guopa VD3 m katopom
VD4) Bxkno4YeHa «u3MepuTenbHasa» uLenoyka wn3 ceeToaumopnoB HL3-HL5 pe3ucTtopos
R4-R6 n okcupHoOro KoHpeHcatopa C1, a K Apyroi gnaroHanun (Mexay Toykamu coepnu-
HeHua aunopos VD1, VD2 w VD3, VD4) noaBOAWUTCHA KOHTPOAUPYeMbIi curHan. MIMeHHO
C 9TOW AumaroHanblo coeanHeHo obuiee rHe3no XS4 ona Bcex BUOOB M3MepPeHUit, a Tak-
xe rHe3ga XS1-XS3, ncnonb3yemMmble B 3aBUCUMOCTUN OT BUAA U3SMeEpPeHns.

PUCYHOK) — BbINPAMUTENbHbLIN MOCT Ha

XS1  R1 47« vor 494 HLT T
81" S———{IF m fey—
HL 4
{3\,‘11 HL ,’ HI.S;,
XS2 R2 36« B
B0 1 > {=} voz 494 ’f;x _ ?250 ?ﬁ;
Y & S S TS vos
GB1 9 8 oK 127 220 380 184
XS3 Ay | (OS5 KS (500 (150° == (1
‘Om" >—m:||---||+ f,_-"},"'\ 10 micx
R3 57 |\ HL1-HLS VD& XI5 B
XSi HLZ AN1926 294 iy
Vo ">
a)
x53 {| om
[ ¢ o o @
60 127 220 380 X54\1
xs2[[8x0.1 (9) 5. som sy ) $
o
X571 [ Bx1
e 127 ]
6)

Ecnun namepsaemoe HanpsixeHne HaxoaUTCsa NPennoNoxXutenbHo B npepenax 6...38 B,

ero nopatT M3 rHesna XS2 n XS4. Torga npwn HanpsxeHuu 6... 12,7 B 3aroputca cBeTo-
a npu HanpsXeHuu

ovnop HL3,

Mpun 6onbwunx HanpsxeHuax (60...380 B)

npu HanpsXeHuu

12,7...22 B BcnbiXxHYT HL3 wn HL4,
22...38 B 6yayTt cBeTutbcs HL3-HLS.

npun HanpsixeHun 60... 127 B BcnbixHeT cBeTtoanond HL3, npu 127...
- HL3-HL5.

a npu 220...380 B

nonb3yTcsa rHesgamu XST

n XS4. Torpa
220 B — HL3 n HL4,



MocneposaTtenbHOo ¢ anogamu VDT u VD2 Bknw4YeHbl cBeTtoauoab HLT n HL2 — 3710
NHONKaATOPbl NONSAPHOCTU. B 3aBMCMMOCTMN OT NONSPHOCTM NOCTOAHHOIO HANPSAXEHUS Ha
rHesne XS1 wunu XS2 6yneT ropeTb COOTBETCTBYWOWMI cBeToamon HLT npy MUHYCOBOM
HanpsaxeHun, HL2 — npu nnwcoBomM. Ecnu xe npo6HUKOM KOHTPONMpPYeTCH NepemMeH-
HOe HanpsixeHue, ropsaT o6a ykasaHHbIX cCBeTOAMOAA.

FHespamn XS3 n XS4 nonb3ylTCcsA NpU «NPO3BOHKE» LLENel MOoHTaxa MAM npoBepke
pas3nunyHbIX geTtanen (AnoposB, pe3ncTtopoB, TpaHcHoOpMaTopoB, KaTywek UHAYKTUB-
HOCTW U T. 4.). B 3ToOM BapuaHTe uMUTUpyeTCa nopadya HanpsxeHUs aBTOHOMHON 6aTa-
peun GB1 Ha «BXOLHYIO» AMaroHanb mocTa 4yepe3 pe3uctop R3 mn conpoTuBneHue uenun
Mexay rHesgamu XS3 un XS4. Ecnwn conpoTuBneHue uenu HebGonbwoe (Ao 150 Om),
ropst ceetoauonbl HL2-HL5. Mpwn Bo3pacTaHWM COMPOTMBIEHUS LENM NOOYEPELHO rac-
HyT cBeToauonbl HL5, HL4, HL3, a npu conpoTtmuBneHnn cebiwe 10 kOM He CBETUTCSH HU
OLVH CBETOAMON,.

CeeToamnopabl, KpOMe yka3aHHbIX Ha cxeme, MoryT 6biTb cepuin A1307, AN336; pean-
ctop R1 — MNT-2, R2 — MNT-0,5, R3-R6 — MIJIT-0,125; auonbl — niobble apyrue,
paccymTaHHble Ha o6paTHOoe HanpsxeHue He MeHee 30 B; OKCUAHBIN KOHAeHCATOp —
K50-6 nnu ppyroi; 6atapea GB1 — «KpoHa».

Jetann npubopa pasmMelwarwT B kKopnyce (puCyHOoK 6) pasmepamu 127x44x24 mm
M3 M30NAUMOHHOro martepuana. K BepxHel naHenum kopnyca NpuKneeHbl CBETOAWOAbI,
Ha OGOKOBbIX CTEHKaX YKpenfeHbl rHe3pa — npu paboTe B HUX BCTABASIOT LWynbl
(B XS71-XS3) n ypnnHUTENnbHbIA NPOBOAHUK (B XS4) C 3aXWMMOM «KPOKOAMI» Ha KOHUeE.

Hennoxum pononHeHneMm npubopa cTaHeT NnaBkMil npepoxpaHuTens Ha 50 MA
(0,05 A), BkJIlOYEHHbIN B uenb 6atapen GB1. Torga npu cny4yanHol «NpO3BOHKE» LEeNnew,
HaxoAAWNXCH NOA HAaNpAXeHNneM, NpefoxpaHuTeNb CrOPpUT, COXPaHUB LENOCTb OCTaNb-
HbIX OeTanen.

XKypHan «Paguno»,1991,N°2,c.80
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MN3patenbcTtBO «PagnoCodT» COBMECTHO C XypHanom «Paguno»
noaroTOBUIIO K BbINYCKY CEPUI0 KHUT NOA 06W MM Ha3BaHMEM

«Pagnobunbavoredyka»

KHMUrM cocTaBieHbl NO UHTEPECYIOWMM MHOTMX BONPOCaM ObITOBON CXEMOTEXHUKMN
M oTobpaHbl N0 TeMaTMyeckoMy NpusHaky. Cepus npegHasHavyeHa gns pagnoniobum-
Tenemn, aTakxke MOXeT OblTb NONIe3Ha PafAMONHXEHEPAM U KOHCTPYKTOpPaM.
CEPUIO OTKPBIBAIOT CNEAYIOWUWE KHUTU:

LBETOMY3bIKAJIbHBIE MPUCTABKW. Jllo6utenbckne cxemsl.

B BbiNycke npeacTaBfieHbl NIobUTensckne n NpodeccroHanbHble CXeMbl CBETOAMHA-

MUYECKMX U LBETOMY3bIKallbHbIX YCTAHOBOK U X Y3J10B, CXEMbl HOBOrOOHUX FMPAsiHA,

CTPO6OCKOMOB U NPOYUX YCTPOICTB.

ABTOMOBUWJIbHAA OJTEKTPOHUKA. YacTb 1. Jllobutenbckne cxemsi.
B Bbinycke npencTaBfieHbl IOOUTENbCKNE CXEMbl 3NIEKTPOHHOIO 3aXUraHus, Taxo-
MEeTpPOB, 3KOHOMaN3epOoB, OKTAH-KOPPEKTOPOB M 3apsiAHbIX YCTPOACTB AJ1 aBTOMO-
OUNbHBIX aKKyMYJISTOPOB.

YCUNMUTENNHU3KOMYACTOTHI. YacTk 1. Jllo6utenbckme cxemsl.
B Bbinycke npeacTtaBneHbl cxembl YHY ana HauymHalowmx n nogroTOBAEHHbIX Ppaano-
nobutenei. -

3NNEKTPOHUKAB BALLEN KBAPTUPE. YacTb 1. JTloBUTENbCKUE CXEMBI.
B Bbinycke NpeacTaBieHbl CXEMbl OXPaHHbIX YCTPOWUCTB U 3NEKTPUYECKNX 3BOHKOB
ona poma n oduca.

ONCTAHUMOHHOE YNPABJIEHUE. JllobuTenbckne cxemsbl.
B BbINycke npeacTaBieHbl CXeMbl MPUEMHMKOB 1 NepeaaTinkos annapaTtypbl paano-
1 TeneynpaeneHus, a Takke ynpasneHusa Ha UK-nyyax.

OKBAJTAN3EPbLI. YCTPONCTBA OBBLEMHOIO 3BYYAHUSA. Nlio6UTENbCKME CXEMBbI.
B BbINycke npeacTaBfieHbl CXEMbl MHOMOMOJIOCHBIX PErynsaTopoB TeMbpa v pasnuy-
HbIX TUNOB Npeobpa3soBaTtenelt 06 bLEMHOI0 3By4aHus.

SJNNEKTPOHUKAB CALY N OITOPOLE. Tiobutenbckne cXxemsl.
B BbiNycke NpeacTaBieHbl CXeMbl yNpaBineHust 6bITOBbIMM HACOcaMu, TepMmocTabunm-
3aTOpbl A1 OBOLLLEXPAHUIIMLL, U MHKYBATOPOB, YCTPONCTBA aBTOMATUKN ANS perynm-
POBKM NMOANBA U KOHTPOAS BAAXHOCTU MOYBbI, @ TAKKe MHOXECTBO NMPOYMX MONE3HbIX
YCTPOWCTB.

NCTOYHUKN SNNEKTPOMUMUTAHNA. YacTb 1. J1l06UTENBCKNUE CXEMDbI.
B BbiNycKe NpeacTaBneHbl CXeMbl PasnuyHbIX 610KOB NUTaHNS, B TOM Yucie nabopa-
TOPHbIX N CreumanbHbIX, A1 HAYMHAIOLWMX U NMOArOTOBEHHbIX paguonoduTenen.

ABTOMOBWJIbHAA OQNEKTPOHUKA. HYacTb 2. Jliobutenbckmue cxemMsbl.
B BbINycke npeacTaBieHbl CXeMbl OXPaHHbIX YCTPOCTB, A4aTYMKOB, MHANKATOPOB Na-
pamMeTpoB, a Takke CMrHanM3aTopoOB M NMOPOroBbIX yCTPOWCTB Ha aBToMobune.

SNEKTPOHUKA B MEAUUWHE U HAPOAHOM XO3AWNCTBE. lio6uTenbckne cxembl.
B BbINycke npeacTaBneHbl CXeMbl «IIOCTPbl YKEBCKOro» 1 MHOTMMX ApYrux npnbopos,
MCNOJIb3YEMbIX B MEANLMHE, @ TaKKe CXEMbl YCTPOMCTB, KOTOPbIE MOryT ObITb NONE3-
Hbl B GEepMEpPCKOM XO3ANCTBE.
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