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PASOEN NEPBHWY

NMPOBHUKU 3JIEKTPOMOHTAXHUKA

A. CABBATEEB

MPOBHWK ONdA ONMPEOENERHNA XWJT KABENA

OnpepnenaTb COOTBETCTBYIOLWME KOHLUbI XWA MHOroxwunbHoro kab6ena («nposBaHKu-
BaTb» Kabenb) NpU €ro MoHTa)Xxe YAoOHO ¢ noMowblo NpobHUKA, CXeMa KOToOporo noka-
3aHa Ha pucyHKe. [NpOBHUK COCTONT M3 NJAAHKN Y71 ¢ yCTAaHOBJNIEHHBIMW Ha Hell AuoaamMu
N 3aXUMaMKW, K KOTOPbIM NPUCOEANHAIOT 0B60N0UYKY U XWNNbl Kabeng Ha AaNbHEM ero KoH-
ue, U1 MHAUKaTopa Y2, pacnonaraeMoro Ha 6 1MXKHEM KOHLe.

Yucno 3aXxUMOB Ha nnaHke MoxeT OblTb NOGLIM, HO HE MeHee YyeMm nh + 1, rae n —
yucno xun kabenqa. Yucno auopoB paBHo h. Ouoabl BKJKYEHH nocnepoBaTeNbHOWM
Lenoykoli nonapHo-BCTpeyHo. MHAMKATOpOM MOXeT cnyxXutb nwobon reHepatop HY,
HarpyXeHHbl! roNIOBHbIMU TenegdoHaMn. CurHanbHele BelBoabl A 1 b NHOAUWKaTopa ocHa-
wawT 3aXuMamMmn «kpokoaun» (MAN UM NOAOBGHLIMU).
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MpuHuMN paboTbl NpoBHWMKA OCHOBaAH Ha OAHOCTOPOHHEN MPOBOAMMOCTW ANOAOB.

CUrHaneHulii BblBOA A MHoMKatopa NpuUcoeanHAT K ob6onoyke kabens (CM. PUCYHOK)

U, KacadAcb nooyepeaHo BuiBoaoM b xun kabend Ha GAMXHEM KoHUe, HaxogaT Ty,

NMPUKOCHOBEHUA K KOTOPOI Bhi3biBAeT CUrHan uHAukatopa (3Byk B TenedoHe T¢1). St1oM

XWne npuceavBalT Homep 1 (Ha OanbHeM KOHUEe OHa MNpucoeAuMHEeHa K 3axXwu-
MYy «1»).



Danee BoiBoa b ykpennaioT Ha xune 1, a BbiBoA A oTKJl0YaloT oT 060N0YKN U, Kacasich
UM NoouyepeaHo oCTaNbHbLIX XMW aHaNOrMyHo HaxopAT Xuny 2. 3aTeM BbIBoAe OCTapns-
10T Ha Xune 2, a BoiBoA b cHUMaAIOT ¢ Xunbol 1, 1 UM BHIABAKAIOT XUy 3. Takum o6pasom
onpenensioT BCe Xunbl Kabens.

Ecnu kabenb He umeeT NnpoBoadwelt o60N0YKN (MM KOHTPONIbHOW XWUAbI), 3aXUM «O»
nnaHku ¥71 un BuiBoA A MHAWUKaTopa Y2 HapeXHo 3azemndioT. JanbHeWwuii nopanok pa-
60Thl ¢ NPpOBGHUKOM ocTaeTcs NpexHuM. MHOANKATOPOM MOXET CNYXWUTb TakXe cTpesioy-
HbIli Npu6Gop, NaMna HaKaJUBaHUA WAM 3BOHOK, BKJIOYEHHble nocnepoBaTtesbHo ¢ 6a-
Tapeen NutaHus.

B npo6HuKe MOryT 6bITb MCNONb3OBaAHLI NloBble Auoabl ¢ AONYCTUMbBIM OB paTHLIM Ha-
npaxeHnem, 6oNblIMM HanpsaXeHusa, nocTynalouwero oT nHaoukatopa ¥2. Tok, npoTteka-
0NN Yyepes AnoabL, He AOoNMXeH NpeBuWaTh NpeAeNbHO AONYCTUMOTO ANF HUX.

Xyphan«Papwuo», 1976, N°12,¢. 26

Ho APOBHULUA

KABEJIbHbIA NMPOBHNK

Han6onee TpyooeMkad onepauus nNpu MOHTaxe MHOronpoBOAHbIX Kabesne — no-
cnepoBaTelibHbIE MOUCK HYXHOro NPOBOOHWKA ANSA NOAKNIOYEHUHA K pasbeMy WKW KOH-
TakTHOMY nont. Bo Bpema peMoHTa Kabensd Ha nouck pedekTHOo napbl NMPpOBOAHUKOB
NPOCTHIM WHANKATOPOM YXOAUT OYeHb MHOro BpeMeHW, TaKk Kak Tpebyercs «Mpo3BoO-
HUTb» KaXAbll NpoBepsAeMblii MPOBOAHUK CO BCEMU OCTANbHBIMU.

Ina o6nerueHna aToit pabGoThl UCNOMBL3YIOT cneuuanbHble KabenbHble MPOGHUKN.
OaounH 13 Takux npuGopoB onucaH, HanpuMep, B ctatbe A, EnudaHoBa «[IpoBHUK MOH-
TaxHuka-kabenbwmka» (Pagno, 1980, N2 3, c. 26).

YcTpolicTBO, 0 KOTOPOM paccKal3aHo HUxe, 6osee NpocTo B U3roTOBNIEHWU U Hana-
xupaHuun. OHO No3BondeT cpas3y onpeAennTb YCAOBHbI NOPAAKOBHIAN HOMep nwboro
npoBepaeMoroc nNpoBoaHWKa katens, yMEeHbWUTb YNCNO «NPO3BOHOK» NPWU pEeMOHTe Ka-
6ena oo Ynucna NpoBOOHWKOB B HEM, a Takke onpefenuTb XapakTep aedekta — oGphIB
nnn 3amblkaHne. MNpoBHUK paccunTaH ana paboTol ¢ kKabesneMm OJIMHOW B HECKONbLKO CO-
TeH MeTpoB, coaepxXalwnm He 6onee 99 NPOBOAHNKOB.

YCcTpOUCTBO COCTOUT U3 Tpex ONIOKOB: ynpaBneHnsa, nHaukaunm n nutanud. bnok yn-
paBsieHusa ¢opMUpyeT Ha BhIXoAax ANg noakniouyeHusa kabens nepuoinyeckn NoBTops-
lowmrecs naykm UMNYyNbLCoOB, NPUYEM YMUCIIO MUMMYJILCOB B Nayke COOTBETCTBYeT HOMepYy
BhiBoAa. Tak, kaxaas nayka Ha MpPoBoAHMKE, NOAKJKYEHHOM K Bhixoay 10-ro 6noka,
cocTtouT M3 10 uMnynecoB, K Buixoay 99-ro — u3 99 mmnynbcoB. bnok nmHgukauum,
nooyepeAHo NOAKMKOYaeMbIl K MPOBOAHWKAM AalibHero KoHua kabenf, noacuynmTbiBaeTt
YUCNO UMNYNbCOB B Nayke W NokasbiBaeT Ha Tabio HoOMep COOTBETCTBYIOWEro BhIXona
6noka ynpaeJieHus, a 3Ha4YUT, 1 HoOMep NpoBoAHUKa Kabend.

CxemMa 6noka ynpaBsieHUsa nokasaHa Ha puc. 1,a. bnok cogepxuT 3agalolWnii reHe-
paTtop Ha norunyeckux anemeHtax DD1.1-DD1.3 (4yactota — okono 10 kl'y), MHBepTOpHl
Ha Mmukpocxemax DD2, DD5 DD10-DD14, ysen ycTaHOBKM TPUITE€POB Ha MUKpocXeme
DD3, Ttpurrepe DD89.2 n anemeHTe DD4.1, nBOUYHO-AECATUYHEIN CYETYMK HA MWUKpPO-
cxemax DD6, DD7, nBonyHo-pecaTudHbIi pewndpatop Ha mukpocxemax DD8, DD9,
y3en oOHyneHua TpUrrepoB Ha MUKpocxemax DD156-DD39, y3en Tpurrepos DD40-DD89
W y3en BLIXOAHLIX Kilo4yeil Ha Mukpocxemax DD90—-DD114.

MMnynbchl reHepatopa nocne MHBepTUPOBaHUA aJleMeHTaMWu Mukpocxem DD2, DD5
NocTynalT Ha BXoA cYeTYMKa W BbIXOAHble knouyn. CueTymk padoTaeT B LIMKINYECKOM
pexume (pexume peneHusa Ha 100). lMpyn HyNneBoOM COCTOAHWW CYETYUKA HA CUYETHLIN



Bpxon Tpurrepa DD89.2 noctynaeT CUrHan ¢ HU3KMM NOrM4eCKMM YPOBHEM W TpuUrrep
nepekiwovaetca. AunddepeHumnpyiowan uenb C3R2 n anemeHT DD4.1 3a Kaxpable ABa
uvkna paboTh cyeTYnka GOPMUPYIOT OAMH MMNYJLC YCTAHOBKW TPUITEPOB B COCTOAHME,
NpY KOTOPOM BEIXOAHLIE KJIOYM MPONYyCKaloT MMNynbChH reHepartopa. [locne npoxoxae-
HUA OOHOIro UMMNyNbca C reHepaTtopa Tpurrep DD40.1 nepeknioyaeTcs CUMHanoMm Jioru-
yeckoro 0, nocTynawlWnm C anemeHTa DD15.1, wn knoo4y DD90.1 3zakpbiBaeTcs. Knwou
DD90.2 3akpbiBaeTCcd NOCHE NPOXOXAEHUN AOBYX MMNYyAbLCOB € reHepaTopa W T. AO.

B cBR3u € TeMm, 4To cuetumk DD7 nepeknioyaeTcsl BLIXOAHLIM CUrHajoMm cYeTdynkKa
DD6, Ha BbIXxOAax 3neMeHTOB MuKpocxeMm DD15-DD39 moxeT o6pa3oBaThbCfl CUrHan
noMexun, CBfI3aHHbIi ¢ cyMMapHOW 3apgepXKolh uMnyabco3 co cyetymka DD7. Ana no-
AaBneHUsl noMexu BKJOYeHbl KoHAeHcaTopbl C4-C103.
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Bo BTOpoM uukne paboTbl cHETUYUMKA MMNYNBC YCTAHOBKWM TPUITepoB He BhipabaThli-
BaeTCH, M BbIXOAHbIE KJIOUN OCTAIOTCH 3aKpbITBIMKU. 3TOT LMK HEOOX0AWM ANA yBeNnnuye-
HUS BPeMEeHM cBedeHus uMPpPoBLIX MHANKATOPOB 6510Ka MHAWKALWKW, Tak Kak B NMepBOM
uMkne Ang MHAWMKaUMW MCNONb3OBAHO BpeMs, OoCTaBWeecs Mnocsie cyeTa MMNyNbCOB,
n apkocTb Ludp yncen 50-99 okaszanackb 66l HEAOCTAaTOYHON.

BpemeHHas gpuarpamMma CUrHalloB Ha BbIBOAaX HEKOTOPbLIX aNeMeHToB 6NnoKa ynpas-
neHun mzo6paxeHa Ha puc. 1,b.

NpoBoaHukKN KaGens noaknoyaloT K THeapaM 6noka, HaunMHag ¢ nepsoro. K npoBoa-
HWKaM Ha BTOPOM KOHLE KaGend nprkacaloTcs BXOAHbIM WThipeM 670Ka MHANKAL UK.

CxemMa 650ka MHAMKALMW Noka3aHa Ha puc. 2,a. bnok copepXxurt BxogHo dbunbtp
C1R1, vHBepTOp Ha anemeHTe DDI1.1, ABOUYHO-AECATWUYHBIA cyeTuuk DD2, DD3, ys3en
06HYNeHUs cyeTuynka Ha anemeHTax DD1.2, DD1.3, pewwndpatopbl DD4, DD5 n yudpo-
Bble mHaunkatopbl HG1, HG2.

B McxoaHOM COCTOAHMKW MPW OTKNIOHEHHOM Bxope 650Ka Ha BbiIXOAe 2/IEMEHTOB
DD1.2, DD1.3 — HW3KWI NOrM4YeCcKWin ypoBeHb, a Ha Bbixoge DD1.1 — BBICOKWUA U MHAW-
KaTopbl noraweHbl. CBETUTCH NUWb To4yka Ha uHAaukatope HGZ, vHavumMpylowasa Hanu-
yne HanpsiXxeHus NuTaHua. Ecnu BXOAHBIM WTHIPEM MHAMKATOPa MPUKOCHYTbCH K OA-
HOMY M3 nNpoBoaoB kabens, NMOAKMNIOYEHHOro BTOPbLIM KOHLOM K 6JlOKYy ynpaBneHus,
13 ¢$poHTa NepBOro BXxoaHoro mmnynbca anddeperuymnpylowasa uenb C3R3 1 aneMeHT
DD1.3 chopMUpPYIOT NONOXUTENbHBIN MMNyAbc c6poca cyeTumMka. OT cnagoB BXOAHBIX
MMMYNbCOB, MPOWHBEPTUPOBAHHLIX aneMeHTOM DDI1.1, nepeknoyaeTcsd cueTyuk. lpun
HanMuMu BXOAHBIX WMMYJNIbCOB C BbIXOoAaa aneMeHTa DD1.2 nocTynaeT curHan noruuye-
ckoro 0, nuankatopbl HGT, HGZ noraweHsbl.

Mocne NpoxoXAeHWs BXOAHBIX MMMYNbCOB Ha BhIXoae anemeHnTa DDI1.2 yctanaBnu-
BaeTCcH BBICOKWUI NOrMYyeckuii ypoBEeHb, paspellalowmnini MHANKaropam BbiICBETUTb coaep-
XMMOe cHeTuyuka. MHAMKATOPp racHeT TONbKO B Hayajle TpeTbero uukna paboThl cyeTymnka
6n0ka ynpaBfieHWUsl, Tak KaKk BO BTOPOM LUKNe mmnynbchl B kabenb He noctynaioT. [lpwn
npoeepke kabenelh 6onblWoON ANNHLL B 6N1MKe MHAUKaLWKM cneayeT yCTaAaHOBUTb KOHAEH-
catop C71 Gonbwein eMKOCTHU ANSA NOAABNEHUS €MKOCTHBIX NOMeX, o6pa3yilolWlnuxcHd oT
MMMYNbCOB, NoAaBaeMblX Ha ApYrne NpoBOAHUKN.
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BpeMeHHas auarpaMmMa CUrHaloOB Ha HEKOTOPbLIX 3fleMeHTax 6noka MHgMKauum
B Hauafe NMepBOro uMWkKfia nokasaHa Ha puc. 2,6. YacToTa UMKIOB cCHeTuyMKa paBHa
50 Iy, NnoaToMy Ha rnas He3aMeTHO MepuaHue Lndp Ha MHANMKATOpPaX NMPU raweHun BO
BpeMs cHeTa UMMYNbCOB B HEYETHbIX LMknax paboThl cyeTyMKa y3na ynpapneHus.

Cxema 65noka nuTaHnga npepcraBneHa Ha puc. 3. CtabunusaTtop 650ka NOCTPOEH Mo
TPaAWLMWOHHOW CXeMe napamMmeTpuyeckoi ctabunmnsaynm.

KOHCTPYKTUBHO 6/10KN ynpaBieHNs U NUTaHus cobpaHbl B OAHOM KOXYXe. DNeMEeHTHI
6noka ynpaBneHus pa3MelleHbl Ha ABYX MedaTHbIX nnatax. Ha G0KoBOW cTeHKe KoXyxa
pacnonoxeHbl FHE3QO0OBbIE HACTU HECKONbKUX Pa3beMOB, BMECTO KOTOPbIX MOXHO ycTa-
HOBWTb OANH pa3beM XPT Ha 99 koHTakTOB. K WUTHIPEBBIM HacTsM pa3beMOB NpUcCoOean-
HAIOT MPOBOAHUKN UCNbITyeMoro kabens.

Brnok nHaukaunm cobpaH B Buae MmanorabaputHoro uwyna. Ha ogHy n3 cTeHokK kopny-
ca wyna BbiBOAAT uudpoBble uHankatopbl HG! w HG2. Ona 6Gonbwero ypmo6cTBa
nonb3oBaHUs 6N10K MHAWKALWW NMUTAaeTcd OT BCTPOEHHOW 6atapen akKyMynsiTOpoB,
HO NMpeaycMoTpeHa BO3MOXHOCTb NMMTaHUS M oT obuwero cetesoro 6noka. Bxop 6noka
BbINOMIHEH B BUAE 3a0CTPEHHOIO WTHIPS.

Mcnonb3oBaHne B npubope MUKPOCXEM pPa3fIMYHbIX CEPUN MO3BONUNO YMEHbLWMUTH
MX YUCNO, TaK KakK NPy NOAKNIOYEHUN, HANMPUMEP, BXOAOB 3/IEMEHTOB MUKPOCXEM CEPUK
K134 k Beixogam aneMeHTOB Mnkpocxem cepuu K133 B 8 pas yeenuunpaetcsa koadpodn-
LUMEHT pa3BeTBNIEHUS MO BbIXoAy.

Tpurrepbl Ha Mmukpocxemax K134TB14 MoxHO 3amMeHUTb Ha RS-Tpurrepol n3 apyx
anemeHTOB MukpocxemMmbl K134JIB1. CeteBoit TpaHcdopmatop 6noka nutaHusa cobpaH
Ha MmarHntonpoeope LW20x20. O6mMoTka / conepxuTt 2700 eutkoe npoeopa MN3B-1 0,2,
obmMmorTka // — 100 BuTkOB Nnpoeopa MN3B-1 1.
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Mpu MoHTaxe kabens ero NPOBOAHUKKN B IIOG6OM NOPSAKE NPUCOEAUHSIOT K Pa3beMY
XP1. 3ateM @TO0T pal3beM MNOAKNIOYAIOT K 60Ky ynpaBieHNs MU BXOAHBIM WTbIpEM MHAWN-
KatTopHoro 6noka KacaloTcf OroJieHHbIX NMPOBOAHNKOB Ha BTOPOM KoHuUe kabenda. Uupun-
KaTop BbICBEUYMBaeT HOMep npoBoaHuka. OBGopBaHHble MPOBOAHUKW WHAWMKATOP HE Bbi-
cBeYMBaeT, a 3aMKHYTble — BbICBEYMBAET OAAlHWM, HAUGONbIWNM M3 3aMKHYTHIX NOPSAAKO-
BbIM HOMEPOM, HanpuMep, 3aMKHYTble npoBoaHMkK 20, 35 u 90 6yayT BbICBEYEHbB HO-
Mepom 90. 3To NpoMCXoAMT NOTOMY, HTO Ha BCe 3aMKHYTble NMPOBOAHWKW MOCTynailoT
MMMYNbChl C NPOBOAHMKA C 6ONbW UM HOMEPOM.

CnepyeT OTMETUTb, 4YTO €CJIN YNCNO 3aMKHYThHIX MPOBOAHWKOB B Kabene 6onee natu,
OKa3bIBalOTCH CUNBbHO HarpyXeHHbIMU BbIXOAHbIE KJoYM 6yloka ynpaefieHUs, NOAKAMIo-
YyeHHble K NTPOBOAHNKAM C 60NbWMMKN HOMEPAMM.

XKypran«Papauno»,1985,N°3,c.24
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B. KPABLOB

NMPOBHUK 3SJIEKTPOMOHTAXHUNKA

Mpy MOHTaxXe W HanaXuWBaHUKU PasNUYHbIX BNEKTPUUYECKUX YCTPOWCTB HAacTo BO3HU-
kaeT HeoGXoAaMMOCTb ornpefjeneHus MNPoOBOAHMKOB Kabeslel M XryToB, KOHUb KOTOPbIX
NpPoOCTPaHCTBEHHO pa3HeceHbl. CylleCTBylOUWMEe YCTPONCTBA ANA BbINONHEHWA 3TOW pa-
60Tbl OAHMM ONEepaToOpoM Nopol rpOMO3AKHK, ANA NUTAHWA HeobBXoaUMa CeTb NepPemMeH-
HOro Toka nn6o poBONbHO MollHas BaTapes 3NeMeHTORB

OnucaHHbIi HUXe MUWHUATIOPHBIM NMpoBHUK NMuTaeTcs oT Tpex 3ajeMeHToB 332 ¢ 006-
wumMm HanpaxeHvem 4,5 B. MoTpebnaemblli Tok B LEXYPHOM pexunme — He Bonee 1,5 MA,
B peXunme uHankaumm — 6 MA. OH nosBonsleT OAHOMY MOHTaXHUWUKY «NPO3BaHMBaTb» Ka-

6enn ¢ nNpuHuunManbHo Heorpa-

vo1 vbz  vD3  vD4 V051 HUYEHHbIM 4YWUCJIOM MPOBOAHUKORB
(370 3aBUCUT TONBKO OT KOHCT-
————— - pyKuunM naccuBHOro ysna). OgHa-
XTn I KO npu oyeHb OONbWOM yKUcne
. npoBoAHWKOB B kabene 3aTpaTa
e e e e e e - — - BpeMeHN MoXeT OKasaTbCH CHNLL-
VD-VDn_, 496 KoM Gonbwoin. OnNTumManbHoe YUc-

N0 NPOBOAHWKOB He AONXHO npe-
Puc. 1
Bolwatb 10-15.

Kpome aToro, npoBbHUK faeT BOBMOXHOCTb KOHTPONMPOBATL Ha OBPLIB 1 3aMblkaHne
aneKTpuuyeckne Lenu ¢ conpoTuBieHneM o 20 kOM, NpoBepsTb LenocTb p-n Nepe-
XONOB ManoMoOWHbIX AWOAOB U OUMNONSIPHBIX TPAaH3UCTOPOR, ONpepfeNsiTe Hanuuiue Ha
3axuMax annapata NOCTOSHHOro Hanpsixeuus B Npepenax 4...300 B n nepemeHHOro
100...300 B.

MpoBHUK COCTOUT U3 ABYX Y3JIOB: MAacCUMBHOIo M akTuBHoro. llaccuBHbIl y3en npep-
cTaBngetr coboll naaTty ¢ saXuMmMamu, MeXAYy KOTOpbIMU BCTpeuYyHO-NocnenoBaTeNbHO
pacnagHbl auonb {puc. 1).

OCHOBOW aKTMBHOrO y3na CNnyXuT CUMMeTpPUUHbI MynbTUBUGpartop (puc. 2), BbINON-
HeHHbI Ha TpaHaucTopax VI1.2, VT1.3. TpaHauctopbl VI11, VI14 w puopw VD1, VD4
06 pasyloT 3NeKTPOHHble KNIOYKM, COCTOSIHME KOTOpbIX ONpefefieHO PeXWMOM unameps-
eMoll Lenu. Harpyskoi knlodei cnyxuTt ceetoauopn VD5
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Cxema npobHMKa nocTpoeHa TakuM o6pa3om, HYTO NpPU 3aMKHYTOW M3MepseMon
uenu pabortaeT MynbTuBnbGpaTop, U TpaHaucrtopb V71.1 u V714 noovyepeaHoO OTKpbIBa-
I0TCH, 4TO NPWBOAUT K HenpepblIBHOMY CBeYeHuWio cBeToanopa. B T1oT nonynepwuon,
Korpa, Hanpumep, OTKpPHIT TpaH3ucTop V713 mynbTuBuMbpartopa, OTKPbLIT U TpaH3uUCTOp
VT71.4 tokom 6a3sbl, npoTekalowMm no uenm nnioc GBT—R1—VDI—namepsemas uLenb—
R6—R7—3aMuTTepHbIN nepexon TpaHaucTopa VIil.4—tpaHsucrop VI1.3—muHyc GBI.

Ecnun B n3aMepuUTeENbHYIO LLEMb BKIIOYEH AMOA, TO MynbTuBUGparTrop no-npexHemy pa-
6oTaeT, HO MeEPUOANYECKN OTKPbIBAETCS TOJIbKO TOT KJIlOWEBOW TpaH3ucTop, 6a3a KOTO-
poro coeaAnHeHa ¢ KatoaoM aToro anopa. lNockonbky YacTtoTta MynbTuBMGpaTopa BCero
okono 2 Iy, ceeTogMoOA M3NyYaeT MUTalOWMUIA CBET.

PeauncTtopbl R6, R7 n crabunutpoHbl VD2, VD3 npegHa3Ha4YyeHbl oNsl 3allUThl 31eMEH-
TOB NpofGHWKa NpM KacaHWW LWYNoM NMPoBHWKA MPOBOAHWKOB, HaXOASWMXCHA MoA Hanps-
XeHueM. MNpn amnnuTyne BXOAHOro nepemMeHHoro HanpsixeHns 6onee 100 B nnu takom
X€& MOCTOSHHOM HanpsXeHuW 3axuraercsd HeoHoBas namna HLI. locTtodHHOe BxogHoOe
HanpsixeHne 4...300 B co3paeT ycnoBusa And nNepmoanyeCKOro OTKpblBaHWS TONbKO OA-
HOro M3 KJIOYEN — TOro, y KOTOporo Ha 6a3e TpaH3WcToOpa OHO NonoxutensHo. lMoaTo-
My cBeTOAMOA M3Ny4yaeT NpepblBUCTHIN cBeT. Ecnu BxoaHOe HanpsixeHWe nNepeMeHHoe,
NPOMUCXOANT CpbIB KonebaHuii MynbTUBMGpaTOpa U CBETOAWNOA HE 3aXuraeTcs.

lNpun «npo3BoHke» kabensl NPOBOAHWKM Ha ero GIMXHEM KOHLE B MPOU3BOJIBHOM Mo-
paake noAknoyaloT K 3axumam  XT2-XT, . a KOHTPONbHBI NPOBOAHWK MNKU akpaH kabe-
na — kK 3axuMy X7T1 naccuBHoro ysna. Homep npoBogHuka Ha gallbHeM KOHUe kabens
onpeaensioT chedylowmMm obpa3omM: 3axum XT1 akTUBHOro ya3na MOAK/IIOYAIOT K KOHT-
ponbHOMY NPOBOAHUKY (MNKM 2KpaHy) kabenq, a wynom X72 nooyepeAHO KacaloTcsl Npo-
BOAHWKOB kabensd Ao NOSIBNeHMS NpPepbIBUCTOro cBevYeHunsa crBeTtoamoga. HalipeHHbIN
NPOBOAHNK MOAKJIOYEH K 3aXWMy XT2 «1» naCcCMBHOro yana. 3areMm 3aXum XT71 nepe-
KJoyalT K HalpgeHHOMY NepBOMY MNMPOBOAHUKY W OTHLICKMBAIOT BTOPOW K Tak panee.
Takum obpa3oM onpegensdioT BCe NPOBOAHUKWM B COOTBETCTBUU C WX HyMepauumeWn Ha
NnacCUBHOM yarne.
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B npoBHrUKE MOXHO NPUMEHUTH NIOOBIE MANOMOLWHbBIE MUKPOCGOPKK N-p-n TPaH3unUC-
TopoB uau nodble TpaHancTopbl cepuit KT315, KT312, KT201 co ctatuyeckum koadbodu-
uueHTOM nepepayun Toka He meHee 50. TpaH3MCTopbl 3NEKTPOHHBLIX KNIOYeN OOMXHbI
MMeTb O6NM3KKMe XapakTepUCcTUKKU. Juoabl MOXHO Mcnonb3oBaThb JNwbble n3 cepuih 9,
N220, 0223, KA103. Kpome AJNI310A, nopolhipnyT ceeTtoonoabl AJI3106, AJI30T7A,
AJ13075b.

BonbwurHcTBO peTaneli npobHMKka CMOHTMPOBaAHLI Ha nedyaTHoW nnate. Ee uepTrex
nokasaH Ha puc. 3. llnara M3roToBJjieHa M3 ABYCTOPOHHEro CTEKNOTEKCTONNTA TONLWNK -
HoOM 1,5 MM.

[MMpo6BHUK CMOHTUPOBAH B MONWCTUPOJIOBON MPAMOYronbHOW KopobKe CO CbeMHON
KpbiWwkol. dnemeHTol GaTapeun nuTaHua oTAesieHbl OT oCTanbHbIX AgeTanel nnacTMmac-
CoOBbIMUW Neperopoakamun. CeeToauop yCcTaHOBNEH B ropnoBuHe TyByca, CKieeHHOIo N3
nAoTHOW YepHoW 6ymarnu.

Wyn annHon 70 MM M3roToBneH M3 ynpyrov naryHHOW WKW CTanbHOW NMPOBONOKMW.
C ofHOro KkoHUa OH 3aoCTPpeH, a BTOPbIM — nNpunasiH K OQHOMY U3 BLIBOAOB WTbIpeBOl
yacTu pasbema CLU-3. OcranbHble gBa BbIBOAA WTHIPEBOW YAacTU pa3beMa 3aMKHYTHI
Mexay co®oll NPoBONOYHON NMepPeMbluKON.

OTBeTHas 4yacTb pa3dbema Cl-3 ycTaHoBJleHa Ha TopuUeBOW CTeHKe nNpoOHWKa. lepe-
MbliKa Ha WTbHIPEBON YacTW MCNoNb3oBaHa B kayeCTBe Bbikn4yatena SAT nuraHua —
Npu BLIHYTOM LYyMNe NPUBOP BbIKIIOYEH.

HanaxuwBaHrne NpoBHMKA COCTOUT B YCTAHOBKE X€NaeMOW 4acToThl MUTaHMA CBETO-
nvopa nopadopko KoHpeHcaTtopos CT u C2.

XKypHan «Papguo», 1986,N°9,c.30

W.KOHOHOB

MPOBHWK CO 3BYKOBOW MHONKALIMEWN

OH NoMoOXeT GLICTPO NPO3BOHUTbL MOHTaX W BHIABUTb CO€AWHUTEJNIbHLIE LLEeNU CONpo-
TuBsleHneMm Bonee 10 OM — TakoB BepxHUW Npepen «cpabaTblBaHMUS» NPoOHUKA.

OcHoBy npo®OHWKa (CM. PUCYHOK) cocTaBngerT Myhbrmsmﬁparop Ha 3neMeHTax
DD1.2- DD1.4 (o Hem pacckKa3blBanocb B ctatbe B. bopucosa u A. NapTtuHa «OcHOBDbI
undpoBOo TexHUKU» B XypHalie «Paguo», 1985, N2 3, c¢. 50), nepeBepeHHbIN B XAYLWUNI
pexum. IToro yoanoCb QOCTUYb MOAKNIOYEHMEM OOHOIo U3 BXOOOB 3nemeHTa DD1.2
K Bbixony 3nemMeHTa DD1.1. U Tenepb MyabTuBUGpaTop HauyuHaeT paboTaTb NUWb Toraa,
Korga Ha Bbixofe 3neMeHTa DD1.1 nosBnfAeTcs ypoBeHb norumyeckoi 1. A 3To, B CBolo
oyepeflb, NpoucxoauT B Cnyyae NosIBNeHUs Ha Bxopax 3nemeHTa DDI.1 ypoBHS noru-
yeckoro O, T. e. npu coeAUHEHUN BXoAHOW uenu npobHuka ¢ o6 W MM NpPpoBoAOM (MUHYC
MCTOYHMKA MNUTaAHUEA).
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BoT nouyeMy B uUenn BXOAHbIX BLIBOAOB 3nemeHTa DD1.1 BkaloYeHbl FHespa XST wu
XS2, K KOTOpbIM NopknioyalT NPOBOAHUKN CO wynamu Ha KoHuax. Korpa ulynsl KOCHYTCS
Dpyr Apyra unu y4yacTka MoHTaxa conpoTuMBneHmem meHee 10 Om, Ha Bxogax
nepBoro 3JieMeHTa OKaxeTcs HanNpsiXeHWe, HEMHOro MeHbllee YPOBHS noruwyeckon 1
(3TO pPaBHOCWUJIBHO CUTHaNy norudeckoro 0), M anemMeHT NepelpeTr B €AMHUYHOE CO-
cToflHne. MynbTuBnOpaTop BKJIIOYWTCA, 1 ero kosebaHns 3BYKOBOW HacCTOThbl .I'IOCTyI'I‘,'-IT
yepes pesucTtopbl RS, R6 Ha ycunuTenb MOWHOCTU, BLHINONHEHHBIW Ha TpaH3ucTope V1.
N3 puHamun4yeckol ronoeku BAT paspgactcsa 3BYK. Pe3anctopom R5 MOXHO B Heb6oJIbLIKNX
npepenax M3aMeHATb TPOMKOCTb 3BYKa.

BepxHuit npenen conpoTUBNIEHUS], NPV KOTOPOM MpOGHUK «cpadaTbiBaeT», 3aBUCKUT
oT pesucTtopa R2 — ero v noabupaloT NpU HaNaXMBaHUKU KOHCTpyKuun. A 4YTOOBl Bbl-
OpaHHbIl Npeaen (oH MoxeT ObITb MHbIM) 6bin cTabuneH, BxoAHas uenNb NPOGHWKA NuTa-
eTcqa CcTabuMNU3UpPOBaAHHLIM HANPsXeHWeM — ero nonyyawT ¢ NomMoWwblo GanjacTHoOro
peaucTtopa A3 n ctabunntpona VDI

B npo6Hrke MOXHO MCNonb3oBaThb 6ol TpaHanctop cepun KT315. JuHamuuyeckas
ronoska — 0.1I'4-17 vnu ppyras mMmowHocTbo o 0,5 BT co 3BYKOBOW KkaTywWwKol conpo-
TUBNEeHNEeM He meHee 8 OM. lNocTogHHble pesucTopbl — MJIT-0,125, nopcTpoeydHbn
(R5) — nwb6ol, HO BO3MOXHO MeHbwux radbapmutoB. OKCUAHBIN KOHOEHCAToOp — Takxe
nobdoro TMna Ha HOMUHaNbHOEe HanpsiXeHWe He HWXe yKa3aHHOro Ha cxeme. MCTOYHWK
nutaHus — 6atapes 3336.

Mpu HanaxvweaHvM NpoOHMKA MeXAY BXOOHbBIMU FTHe3QaMU BKJOHAKT pe3ncTop co-
npotuBneHnem 10 Om (nnu opyrum conpoTUBNEHUEM, €CNKN BHIBpaH MHOW BepXHUM npe-
nen «cpabaTtbiBaHua» NpobHuka). Nopnbopom peauctopa A2 pobuBRalTCH M3IMeHeHUs
YPOBHA HanpaXeHWa Ha Bbixome aneMeHTa DDI.1 ¢ egnHuyHoro Ha HyneBoW. 3aTem
K rHe3pam MoAakalyalT pe3ncTop € MeHbWWUM conpoTuBiaeHueM. [pobHUK QoNXeH
nporeHepMpoBaTb 3BYKOBOW CUrHan.

KypHan«Paavo», 1987,N°9,c55

b. KUNHUC

KABEJIbHbIN ABTOOTBETHMK

HYT06bl «NPO3BOHUTL» MHOTOXUNbHbLIW kabenb, T. €. NpoOBepPUTbL LLENoCTb €ro NpoBofA, -
HWKOB M NMPOHYMepoBaTb WX, gocTaTtoyHo O6aTtapeu 3336 n namMnel HakainMBaHWa OT Kap-
MaHHOro ¢oHaps, CoefMHEHHbLIX NoCnefOBaTeNbHO WM oOpasywoWNX NPUMUTUBHbIN
npo6HuK. Kacaacb BbiBOAaMu Takoro npoBHMKA KOHLOB MPOBOOHWKOB Kabens, HeTpyA-
HO CMpaBUTbCA C NocTaBneHHOW 3apadell. Ho 3To B cnyyae, ecnu kabenb HebGoNblOM
OJIMHBI, CKaXeM, BbIMOJIHEHHBIN B BUAE XIyTa BHYTPWU KOpMNyca KOHCTPYKLUHK.

A kaK ObiTb, ecnun Kabesib TAHETCSH Ha AeCATKW MeTpPORB, K NpuMepy, Mexay KOMHaTa-
MU KBapTupbl Nnbo NomMmeleHUAMU padHoro ydactka? B 3Tom cnyyae, NoJib3ysaCcb Bce
TeM Xe NMpoOHUKOM C namnoi HakanuMBaHusl, NPOBOAHWUKW kabens, Ha O/ HOM KOHLE no-
odyepeaHo 3aMbIKAOT ApPYr ¢ APYrom, a Ha OPYromM OTbLICKUBAIOT 3aMKHYTYIO Llenb M no-
Clle 3TOro MapKupyioT NPOBOAHUKN.

Ana nopofHOro cnyyas cywecTByeT 60Jjiee COBEpPLIEHHbBIN 1 6bICTpLIA Cnoco6 Npo-
BefleHna paboTel, NPM KOTOPOM HA OoOHOM KOHUe kabens MoAknyalT K NPpoOBOAHUKAM
aBTooTBeTUMK (AK — aBTOOTBeTUMK kabenbHbll HA puc. 1), @ Ha ppyrom KacakTcqa nNpob-
HUKOM npoBoAHWkoB. MNpu aTom namna npobHuka 6yaeT BCNbIXMBATb OAWH, ABa UIKN TPKU
pasa c nepepblBaMn MeXAY BCNbIWKaMW B 3aBUCUMOCTH OT HOMepa NpoBOJHMKA, C KO-
TOpbIM CoelMHeH COOTBEeTCTRBYIOWNIA Wyn aBTooTBeTuuka. lpaBpa, B 3ToM cnyyae cHa-
yana HyXHo ono3HaTb obwuin (MnmM «3emnsHol») NPOBOAHWK, OTHOCKUTEJIbHO KoToporo
6yneT BeCTUCb npoBepka. Yucno xe xun B kabene MoxeT ObITb HEOTPAHUYEHHbBIM.
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Puc. 1

CxeMa oaHOro M3 BaprvaHTOB aBTOOTBETYMKA MNMPUBE-
AeHa Ha puc. 2. OcobeHHOCTb OTBeTYMKA B TOM, 4TO B
HeM HeT UCToYHWKa nNuTaHus. Heobxooumoe anga pabo-
Thl OTBETYMKA HanpsiXxeHWe nocrtynaer oT NpoOHWKa no
uensiM nNpoBepsseMblX NMPOBOAHUKOB, C KOTOPbIMW CO-
eanHeHbl wynbl XP1-XP4. MNpuuyem wyn XP4 ponxeH
6bITb coeiUHEeH ¢ oOWMM («3eMNIHbBIM») NMPOBOAHNKOM
kabend M K aTOMY NPOBOAHWUKY AONXEH NOAXOAUTb MMU-
HycOBOlW BblBOA NpoBHuka. [MNIOCOBBIM Xe& BbIBOOOM
npoGHuKe KacalTcd NMPOBOAHWKOB, C KOTOPbIMU COoeaM-
HeHbl wynbl XP1-XP3. [lpu 3atoM B cray4dYae KacaHus
NpobHUKOM NPOBOAHWUKA, COEAMHEHHOro CO LYMNOM
XP1, namna npo6GHWKa BCMbIXMBAeT OAWH pa3 3a LUKN
«oTBeTa». Ecnm xe kacaloTcs npoBoagHWkKa, nopgxogsiue-
ro k wyny XP2, namna BCcnbixuBaeT gBaxnbl, a Npu kKaca-
HUM nNpPOBOAHWKA, COeAMHEeHHOro co wynom XP3,—
Tpuxabl. Mo yncny BCnblWeK AamMnbl MOXHO onpeaenuTtb
M NPpoHyYyMepoBaTb NPOBOAHWMKW kabenss CO CTOPOHBI
npobHMKa, a No NoAKMYeHHbIM wynaMm XPT1-XP3 npo-
CTaBUTb COOTBETCTBYIOWYIO HyMepauuio MNPOBOAHWKOB
CO CTOPOHbI OTBETYMKA.

OcHoBa aBTOOTBeTYMKAa — MUKpocxembl DD? u DD2, paGoTalouwmne npu HanpsaxeHuu
nx nutaHua 3...15 B. OHo nosiBNgeTCSA, KaK TOJNbKO MJAKCOBbLIM BbIBOAOM NpoOHMKaA Kaca-
I0OTCH NPOBOOHUKA, COEAMHEHHOro ¢ OAHMM U3 wynoB XP1-XP3. MNpu atom 3apaxaertca

KOHpeHcaTop C1 po HanpsaXxeHWd, HECKONbKO MeEHbLIEro no cpaBHeHWIO C Hanps>XeHWem

6arapeu (NpUMepHO Ha BeSIMYUHY MageHWs HanpsxeHWa Ha BXOAHBIX AMOAAX OTBeT-

yuka).
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Mukpocxema DD1 — cuertyuk-pgenutenb Ha 8, a DDZ — 4YeTbipe ABYHanpaBNI€HHbIX
nepeknwdyarend. Ha anemeHTtax DD2.1 wn DD2.2 cobpaH reHepartop NpsAMOYrofibHbIX
MMMNyJNIbCOB, YacToTa CJlefoBaHMa koTtopbuiXx (oHa Boi®GpaHa paBHoW okono 5 lu) 3aBucuT
oT HoMUHanoB aetanen R4, C2. OSnemMmeHThH Xe DD2.3 v DD2.4 paGoTaloT Kak 3/1eKTPOH-
HHE KNwYK, ynpaengawwmne paboton cyertuuka-penutena. Ha tpaHsucrtopax VI, Vi2
BbIMNOJIHEH elle OQUH 3NIeKTPOHHbIN KN4, ynpaBnaeMbll BHIXOAHBIMWU CUTHaAnNaMm cyer-
Yynka-penurtens.

MpennonoXum, 4To NPoBHUK NoAKNIYEH K NPOBOAHUKAM, MOAXOAALWMM K Wynam
XP4 v XP3 aBTooTBeTUMKa. CYeTUYMK cpal3y Xe rotoB Kk pabore, NoCKonbky Ha ero exope
R (BbiBOA 15) ypoeeHb norndeckoro 0. lNpu aTom Ha Boixoge O (BbiBog 2) cYeTYUMKA MO-
XeT OblTb YPOBEHbL NNOTMYecKor 1, a Ha oCTallbHbIX BbIXOflax — ypoOBeHb norunyeckoro 0.
OpnHoBpeMeHHO BKNYaeTcsd B AeNCTBME reHepaTop U Ha Bxopa CE (Boieoa 13) HayuHaT
noctynarb UMNynech. llocne nepBoro MMNynbLca ypoBeHb nornyeckon 1 «nepemewaer-
cs» Ha Bbixofa 1 cyeTymka, nocne BToOporo — Ha Beixoa 2 U T. A. llocne TpeTbero UMnyne-
ca ypoBeHb normyeckon 1 okaxeTcs Ha Buxoae 3 (BbiBOA 7), @ 3HAYMT, M Ha TpPaH3UCTOpP-
HOM kniode. lMlocneaHU OTKPOETCH U 3aMKHeT Katoabl auogoB VD1-VD3 Ha o6wunin npo-
BOJ, MHAYye roBOPfA, 3aMKHeT uenb npobHuka. Jlamna Nnpo6HWKa BCMNBbIXHET U TyT Xe no-
racHeT, NOCKOJILKY YPOBEHbL JlorMyeckon 1 yxe «nepeMecTUTCH» € Bbixofa 3 Ha BbiXoa 4
(ebiBOA 11) cyeTymka.

Janee namna BCnuXHET el e aBaxabl (koraa ypoBeHb nornyeckonn 1 6yaer Ha BbIXO-
nax 5 1 7), nocne 4yero HacTynNuT Naysa A0 Clleaylolero nosiBleHns ypoBHSA NorMyeckomn
1 Ha BbIXope 3.

Ecnu xe nniocoBon BuBOA npobHuka BypaeTr coeaMHeH ¢ NPOBOAHWMKOM, Nnoaxons-
wumMm K wyny XPZ2, uvkn BCMblWeK 3aKOHYUTCH paHblle — Kak TOJIbKO ypOBeHb Jlornye-
ckoin 1 pocTuUrHeT Boixona 6. B aTOT MOMEHT Takol Xe ypoBeHb 6yneT Ha o6onx Bxoaax
anemeHTa DD2.4. ToaBnAwWMNACA NPU TakoOM COYeTaHUM BXOOHBLIX CUrHanoOB YPOBEHb
normyeckonm 1 Ha BbIXoAe 3TOoro afneMeHTa (BblBopg 9) nepeBOAUT CYHETYUK B HyneBoe
COCTOfIHME, U ypOBeHb norudyeckon 1 «Bo3Bpaulaetcs» Ha Bbixoa 0. Takum obpasowm,
naMna npobHuka 6GyaeT BCNbIXMBATb ABaXAbl 3a LMK «OTBETa».
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B cnyyae nopknio4YyeHws NAIOCCOBOro BbiBOAa NMPOOHWKA K NMPOBOAHWKY, COEAMHEHHO-
MYy CO wynom 1 aBToOTBeT4YuKa, Namna npobHUKa BCNbIXMBaeT TONbKO pa3 3a BpeMms
uMkKna, NockoJibKy B AeNcTBUe BCcTynaeT anemeHT DD2.3, ycTaHaBNMBalOWMUKA cUETYNK B
HyfleBOe COCTOflHWEe Mnoclfie NosiBNeHuWa ypoBHA normvyeckoin 1 Ha Bbixogme 4 (BbiBOoA 11).

Kaxpablh paz npyu OTKPLITUW TPAaH3WCTOPHOro Kjilo4ya Ha MrHOBeHbe MNMOYTU WcyelaeTr
HanpsaxeHWe Ha katogax avopoB VD1-VD3. Ho Gnaropaps BkJloYeHuo anopa VD4
TPaH3UCTOPHBIMA KNIo4Y He WyHTUpyeT KoHaeHcaTtop C1 n oH, Hanopobue akkymynstTopa,
6yay4n npeaBapuTenbHO 3apsiXeHHBIM, NpoaosixaeT NMUTaTth MUKPOCXEMBI.

lMpn noBTOpeHMN aBTOOTBETYMKA BMecTOo Mukpocxembl KE61WE9 mMoxHO npucno-
cobutb K176UME8 nubo ppyroil aHanorMyHbil cYeTYUK, HEMHOro BUAOWU3MEHUB CXeMY,
a BMeCcTo Mukpocxembl KE561KT3 — K176KT1.

FeHepaTop MUMNYyNbCOB W 3NEKTPOHHbBIE KNIOYM Ha BbIXOAE CYeTYNKa MOXHO BooGue
BbINMONMIHUTL Ha anemMmeHTax 2N-HE Mmnkpocxembl K561J1A7 (puc. 3), npoGaBWB kackap Ha
TpaHaucTtope (VT3), ynpaBnfiowWmnil ycTaHOBKOW cYeTuyMKa B HyNleBoe cocTofilHue. Pabora
TAakoro aBTOOTBETUMKA MPAKTUYECKN He OTNUYaeTcs OT npelbiaywero.

Bo3MoxeH ewe oaMH BapuaHT aBTOOTBETYNKA — C MCMNONb30OBaHMEM OAHOW MUKpPO-
cxembl {(puc. 4) c YyeTbipbMa anemeHtramu MWNM-HE. Ha Hux cobGpaHbl ABa reHepaTopa,
OAWH M3 KOTOpbiX (HAa aneMeHTax DD1.1 w DD1.2) BuipaGaTblBaeT UMMyNbChbl C 4aCcTOTOWM
cnepoBaHnga 10 lu, a apyro (Ha aneMeHTax DD1.3 n DD1.4) — ¢ 4yacTtoTolW cnepoBa-
Hua 2 Iu.

PaBboTtaeT aToT aBTOOTBETYUK HECKONIbKO WHaye Mo CpPaBHeHWIO C MpeAblaywWUMN.
Korpa HanpsixeHue oT npobHuka nocrynaer yepes npoBoaHukn kabena Ha wynbl XP1 u
XP4 nepBbIN reHepaTop 3akpblBaeTcHd W3-3a NocTynneHnd Ha Boieon 1 anemeHTta DD1.1
YPOBHSA norvyeckoit 1. PaGoTalowmnii BTOpoi reHepatop CBOMMMWM MMMNyNbCaMU OTKpbIBA-
eT KNy Ha TpaHaucTopax VI1, VI2 c yactotoil 2 ly. C TakoW Xe 4acTOTON MUraetT nam-
na Npo6HWKa MNPV NOCTYNAEeHWW NAICCOBOro HanpsXxeHusa Ha wyn XP2 reHepartopbl Me-
HAIOTCA pPONFAMKU M NnaMna HadYvMHaeT BCMbIXMBaTb 4Yawe — ¢ 4yactotoh 10 Tu. Ecnu xe
NNIOCOBOE HaNpaXeHWe NocTy-
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HeckonbKo CNoB O KOHCTPYKLWW aBToOTBeTYMKa, MOBTOpeHHOro no niw6oil us npu-
BelleHHbIX cxeM. [loCKONbKY B OTBeTuYMKe OTCYTCTBYET WMCTOYHUK NUTaHUA, OOBIYHO
Tpebywwmini 3amMeHbl, BCe AeTajilu yCTPOWCTBA MOXHO CMOHTWpOBAaTb HA NjaTe MWHW-
MaJibHbIX pa3mepoB (ckaxem, 50x50 MM, KaKk y aBTOopa) u nocne npoepepkun padortocno-
coBHOCTKM ero 3anuTb MJaty aNOKCUMAHOW LWNaKJeBKoOW MNM Taknum Xe kneem. M3 nony-
YUBLIErOoCH B MTOre MoAyis DONXKHBI BHIXOAWTL pa3HOLBETHbIE NMPOBOAHUKN C 3aXuUMamu
«Kpokoaun» Ha KoHUax. MoXHO NpocTo NpoHyMepoBaTb MPOBOOHWKKW, KakK MOKa3laHo Ha
puc. 1, a TakkKe yCTaHOBWTb Ha MOAyne ManorabapuTHble rHe30a 1 BCTABASAATb B HUX BUN-
KU C YANUHUTENbHBIMW NMPOBOAHUKAMU-LLYNAMMW.

B npoBHuKe MOXHO WCMONb30BaTb JlamMny HaKaJluMBaHUA C TOKOM MnoTpebneHusa He
donee 300 mMA.

Nepep npoBepkoli kabens ero xXuibl XenaTeNbHo KPaTKOBPEMEHHO 3aMKHYTb, 4TOObI
CHATb CTaTWdeckKWi 3apan, u TOJIbKO nocne 3Toro NOAKMAYWUTbL K NMPOBOAHWKaAM Ha
OOQHOM KOHLe Kabena aBTooTBeTYMK, @ Ha APYrom KacaTbCyd NPOBOOHWKOB BblBOAAMU
npobHuKa.

2Kypran«Pagwo», 1990,N4,¢.80

M. TOPOOELKWA

3BYKOBOW MPOBHUK ONA «MPO3BOHKU» MOHTAXA

MpoBepsasa NpaBUNbHOCTb COeAUHEHUN feTanell B COOpaHHOW KOHCTPYKLMW, NONb3y-
SiCb npefpnaraeMblM NPOOHWKOM, He HY)XHO CMOTpPeThb Ha CTpesiky MHAMKATopa, KaK npu
pa6oTe ¢ aBoMeTpoM. Tenepb BaXHO Nulllb yNnaBnmnBaTb NosBJieHWe 3BYKOBOro curHasna
npobHUKa Kaxabll pas, korpa wynsl NpobHuka 6yayT KacaTbCa 3aMKHYTOW Lenw.

Npu NpoBepke MOHTaxXa W3rOTOBJIEHHOW KOHCTpYKUWKW, peMOHTe pajuoannapaTypsl
“nu nccllefoBaHWM HE3HAKOMOW neyaTHOW nyaTel paguonioduTen oBblYHO NONb3YIOTCA
camMofefbHbIM OMMeTPOM JINGO NPOMBIWIEHHBIM aBOMEeTpoM, paboTalownM B peXume
ommeTpa. B 6onbwuHCTBEe NoJOOHBIX U3MepUTeNbHLIX NPMOBOPOB UCNONb3yeTCs MC-
TOYHUK MUTaHUA HanpsxeHueM 3...4.5 B, KkoTopoe Mopolo OKasblBaeTCH ryOUTenbHbIM,
HanpuMmep, ANng TNOAKMIYEHHBIX K NpoBepsieMblM Uenam CBY TpaHaucTtopoB. Kpome
Toro, oTJIMHKUTbL Manoe CoNpoOTMBNEHWE NPOBOOHNKA OT CONpoTUBJIEHNH KaTyLWlKU WHAOYK-
TUBHOCTU yKa3aHHbIMW Npubopamu He BCcerpaypnaetcqa. M, koHe4YHo, oMH N3 HeJocTaT-
KOB pa6oThbl CO CTPENIOYHbIM M3MepUTENbHBIM NPUOOPOM — HEOBXOAMMOCTL MNOCTOAHHO
nepeBOAUTHL B3rNsA OT MOHTaxa Ha CTpenky MHAUWKaTopa u obpartHo.

B npeanaraemom npobHMKe 3TuUX HepocTaTKoB yaanocb uabexaTb. Bo-nepebix,
HanpsaxXeHWe MexAy wynamu B Hem cHuxexo go 0,3...0,4 B. Bo-BTopbix, cTpenoyHbli
WHOWKATOP 3aMEeHEeH 3BYKOBbLIM, NMpUyYeM 3BYK NOSBNAETCH NKUllb TOraa, Korga conpoTue-
feHVe Mex Ay wynamu Haxoantca B npepenax 0...7 Om. Kpome Toro, B 3aBUCUMOCTH OT
peasibHOro CONPoTUBNEHUS U3MeHAeTCHa TOHAanbHOCTbL 3BYKa, 4To yAOoOHO npu cpasBHe-
HUW MPOBOAWMOCTMW pasHbiXx uenel. bnaropapa ManoMy HanpsaxXeHWI0O MeXAy wynamu
npoBHUK He pearnpyeT Ha HanMuue NepeXofOB MOJIYNMPOBOOHMKOBLIX NpUGOpPOB B Mpo-
BepdeMblX Lendx.

B npo6HuWKe Bcero 4yeTblpe TpaH3uUCTopa (CM. PUCYHOK) pacnpoCTpaHeHHON cepuun.
VI1 paboTaeT B Kackage cpaBHeHUS — eclin conpoTuBieHMe Mexay wynamun X1 un X2
npepblwaetT 7 OM, TpaH3ucCTop OTKpbIT. Koraa xe npoBepsiemad uenb objafaeT MeHb-
wuM conpoTueneHueM, VI1 3akpbiBaeTca, Ho oTKpblBaeTcs VI2 — yepes Hero nurta-
ouwee HanpsXeHWe noctynaeT Ha MynbTuBndpaTop, cobpaHHbIA Ha TpaH3lucTopax VT3,
VT4. B ronoeHom TenedgoHe BF1 paspaeTcsa 3BYK, TOHaJIbHOCTb KOTOporo 3aBucCuUT oT
nutawuwero MynbTUBMGpaTop HanpsXxeHwss, a OHO, B CBOI oyepefb,— OT KOHKpeTHOro
CONPOTUBJIEHNA MEXAY Wwynamu.
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Pexum pabGotu Vi1 onpepensietcs pesuctopom R2, aonopn VD! 3awuuwiaeT aMutTep-
HbIl Mepexop TpaH3ucTopa OT cJiydaHOro nonapgaHWs Ha Hero HanpsbkeHUs, cKaxewm,
npuv NpoBepKe Lenel BLIKNIOYEHHOro YCTPOWCTBaA, HO C elle He pa3psAAMBLIMMUCS KOH-
neHcatopaMun 6ONbWON eMKOCTH.

KoHeyHo, npofHuk HauHeT pafoTaTb, korpa 6yneT HaxaTa KHonka SB1, «ynpATaH-
Hasi» B Wyne X7 n cpafaTuiBalwWwas Npu HaxaTun ero Uribl Ha NpoBepsieMblil MPOBOAHUK
uenu. BMecTO KHOMKM MOXHO MCNONb30BaTb OOLIYHBIN BHKJOYaTeNb, YKpenuB ero Ha
Kopnyce npudopa. Ecnn 3ByK NpoOHMKa rpPOMKWUI M MelwaeT OKpyxXalwWwnM, B rHe3fo X3
MOXHO BCTaBWUTb BUJIIKY BbIHOCHOTO FoJloBHOro TefledpoHa Tuna TM-2 n oTKNKOUYUTDL
BCTpOeHHuIn TenedoH BF1.

Jetann npoGHUKA CMOHTUpPOBaHbL B Kopnyce pazmepamMu 100x75x28 mm. Ha ero nu-
LeBOW MNaHeNin yKpenneH Kancionb rofioBHOro tenedoHa CONpoTUBEHUEM He MeHee
100 Om, a Ha GOKOBOMN CTeHKe — rHe3pgoBasli yacTb pa3dbema X3. Yepes oTBepcTue B
60KOBON CTeHKe BHIBOOAT MPOBOOHWUKW W3 MHOTOXWMABHOIFO MOHTaXHOro npoeofa B Nno-
JUBUHUAXNOPUOHON W3OASALMKU, K KOHLAM KOTOpPHIX MpunavBaloT wWynbl — UX MOXHO W3-
roToBUTL U3 KOPNYCOB OT LWAapPWUKOBLIX aBTOpYyYek.

TpaH3ucTopel — nioObie Apyrue ykazaHHOW Ha CXeMe Cepun, HO € BOSMOXHO GoJib-
wumM KosdpoduumeHTOM Nepepauu Toka. Juopn — nwbol KpeMHueBolli. Pesuctop RT —
MOH, ocTtanbHbie — MJIT, KoHoeHcaTopbl — fo6oro Tuna. MCTOYHUK NUTaHWUS MOXeT
6bITb COCTaBJieH U3 OBYX NocliefoBaTe/lbHO COeAUHEHHbLIX rafbBaHUYEeCKUX 3J1eMeHTOB
unu akkymynsitopos [1-0,25. PatoTtocnocoBHOCTbL NpoBHNKA COXpaHAeTCcHa Npu NajeHuun
nuTapulero HanpsbkeHus po 1,2 B.

Ecnn npu skcnnyatauuu npoBHUKa NoHapobnTcHd M3MeHUTh NOPOr YYBCTBUTESILHO-
cTu, cKaxem, ¢ 7 po 20 OmM, NpuaeTcs yCcTaHOBUTL pe3nCTop RZ2 ¢ COOTBETCTBEHHO
O6O0NbWUM CONPOTUBNIEHUEM.

NNTEPATYPA
1. Katoros Y. TNpoBHKK cO 3BYKOBOW MHAuKaunelr — Panno, 1987, N2 9, c. 55.

JKypHan«Panyo», 1996.N°7.¢c. 36

lo. COKOJIOB, A. NTAPXOMEHKO

GA30OYKASATEJb

Npu onpepefleHMU HanpaBfieHUS BpalleHUss poTopa aNeKkTpoaBuratens, Mnopknwue-
HUW CUJTIOBLIX NMONYNPOBOOHUKOBHIX NMpeoBpa3oBaTtefiell M B HEKOTOPLIX APyrux cnyuyasx
Heo6XxoOouMMO 3HaTb NocnefnoBaTeflbHOCTL pa3 B TpexPpa3HON NMHUKM. 3TO MOXHO che-
naTb cneuuanbHblM NpuBopom — dasoykazaTellem. Takol npnbop Nerko M3roToBUTbL
1 camocToATenbHo. lpubop (CM. PUCYHOK) paccunTaH Ha pa3Hoe HanpsbkeHune 220 B
(nuHeHoe — 380 B).
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NpuHuun penctTeusa ¢dalzoykalaTeNis OCHOBaH C
Ha HEpaBHOMEPHOM pachnpefefieHNN HanpsXxeHns B
B dpasax Mpu HECUMMETPUYHOW UX Harpyske, uTo A
NPUBOANT K HEOAWHaAKOBOW SIPKOCTWU CBeyeHUs 1
ct

namn H1 w H2. Ecnun nonHoe conpoTuBlieHue BeT-
Bell ¢pazoykazaTtenss oaMHakoBo 1 koHpgeHcatop C1
nogknioyeH kK ¢ase A, To Ha BeTBU, NOOKINIOYEHHON
K ¢a3e B, Bcerpa 6yneT napaTtb HanpsXeHne B
1,49 pasa 6onbwe pa3HoOro, a Ha BeTBU, NOOKIIO- Rl 24k

yeHHon K dasze C, — 0,4 pazHoro. CnepoBaTeNibHO, HI H2 220 B. 10 Bt
namna HZ2 6ypeTt ceeTUTb Aipue, yem H1.

Mpnbop noaoknoyarT BHIBOOOM KOHOeHcaTopa K niobon ns das ceTu n npuHNMawT
ee 3a ¢asy A, ocTanbHbie ABa BhiBOoAAa NpubBopa NOACOEAUHSIOT K OCTallbHbIM ¢dazam.
fpko ropsuaa namna ykaxeTt Ha ¢pa3sy B.

PacueT snemeHTOB PpasoykasaTenss oyeHb npoct. B TpexdasHon uenn U, = 380 B,
U, = 220 B noacunTLiBaIOT HanpsxeHne B Kaxaoi ¢ase C yueTOM XapakTepa Harpysku:
(U,, =220 - 1,49 328 B; U, , =220 - 0,4 88 B. lpn ncnonbzosanuu siamn Ha 220 B
mowHocTbio 10 BT ToK yepe3 namny 10:220 = 0,045 A. OnpenensiloT conpoTuUBieHue
racsiulero pesuctopa B uenu namn R, = (328 - 220): 0,045 2396 Om. BuiGupaloT pe-
3ucTop 2,4 kOM Mo HocThio 0.045° + 400 5 BrT.

OnpepensaoT conpoTuBieHne namnel 220 : 0,045 4890 Om. CymMmmapHOe CONpoOTUB-
fleHne BeTBU — naMnbl U racsuwero pesmcrtopa — 6ynet pasHo 4890 + 2400 7300 Om.
3Haunt, eMKoCTb KoHpeHcaTopa C7 pomxHa 66T paBHa 1/2 < 3,14 - 50 - 7300 044 mkd.
MoOXHO ncnonb3oBatbh OyMaXHbI KoHOeHcaTop emkocTblo 0,47 unn 0,5 mk® Ha Hanps-
XeHue, NpeBbiLapuee NMHeNHoe.

Nocne oTknioueHuss npubopa oT ceTu HeoOBXOAMMO pal3paAauTb KoHaeHcaTtop C1,
3aMKHYB MeXxay cCoO0l BCe BLHIBOAHI.

XKypran«Pagno», 1981,N29,c.79

A. ENADPAHOB

NMPOBHUK MOHTAXHUKA-KABEJTbLLIMKA

Npyv MOHTaxe MHOIFONPOBOAHLIX Kafenel M XIyTOB B 3JIEKTPOTEXHUUYECKUX U 3NeKT-
POHHLIX YCTPOWCTBax BO3HMKaeT HeoOXoOUMOCThL B onpefeneHn NMPOBOOHWKOB Ha CO-
OTBeTCTBUE C UX HYMepaunein. OBbIYHO 3Ty paBoTy BHINONHAIT BOBOEM C NOMOLWbLIO UC-
TOYHUKaA ToOKa WU CUrHallbHOIo uvMHpwuKaTtTopa. «ﬂp03BaHMBaﬂ» nooyepeaHo BCe MNnpoBoOA-
HUKW, HaxoasiT HYXHbIA.

CyulecTBylOUIMEe aBTOMATU3MpPOBaHHble yCTpolicTBa, o6CAyXnBaeMble OAHUM MOH-
TaXHWKOM, UMEIOT CIOXHBIN KOMMYTaUWOHHbLIN BN0K Ha pefe, WaroBbX UCKaTensax ¢ ue-
naMn obpaTHOW CBA3U, KOTOpPLIA NoAknyalT KO BTOpoMy (faNbHeMy) KOHUY Kabens.
OpHako u B 3TOM cllyyalhi HeoBXOAUMBIN NPOBOAHUK OTEICKUBAeTCH Nocjle MHOTOKpaTHO-
ro nepefopa opyrux.

OnuncaHHbll HUXe NpoBHUK cBoBoleH OT ykalaHHbIX HepocTatkoB. OH no3sonfeT
OAHOMY MOHTaXHWKY NPOU3BOAUTbL BKJIIOYEHUWEe MPOBOAHWKOB B 3aJaHHOW NnocnepoBa-
TeNbHOCTU, UCKJIOYasa NpoLecc MHOFOKpaTHOro nepefopa cocegHUX NPOBOAHUKOB Npu
OTbICKaHUN HYXHOro. Bo3moxHasa anvHa kabensd MoxeT AOCTUraTb HECKOJNLKUX KUNO-
MeTpOB.

NpoBHUK COCTONUT U3 ABYX y3N0B — aKTUBHOIO U NaccuBHOro. Cxema akKTUBHOTIO y3na
Npo6HUKa, PpacCUMTAHHOTO Ha paboTy ¢ KaBenem o6beMom o 100 NPOBOOHUKOR, Npep-
cTaBfieHa Ha puc. 1.
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B akKTUBHLIA y3en BXOOSAT KOH-
TakTHoe noJjie C KOOPAWHATHBIM
CBeTOBbIM Tabno M 3NeKTPOHHHIN
6JIOK C reHeEpaTOpPOM NePeEMEHHOr o
Toka. [NpOBOAHUKN MOHTUpPYEMOro
kabend Ha G6NMXHEM KoHUEe MpUco-
e[VNHAIT B NPOU3BONbLHOM nopsaa-
Ke K KOHTakTam X7.7-X10.10 (Ha-
ynHaa ¢ XI1.1) KOHTakKTHOro nons
aKTUBHOro ysna. MeTannunueckyio
ob6onoyky kabena ocTaBNAWT He-
nonknioyeHHon. KoHTakTel pacno-
NOoXeHb TopU3OHTanbHBIMW paaa-
MW Mo gecaTtb B Kaxpgom. Yucno
paooB — 10. KOHCTpyKuWS KOHTaK-
TOB MOXeT 6biTh nobol, HO Hau-
nyywen cneayet npuaHaTb Takyio,
KoTopasi nonyckaet 6bicTpoe nof-
KnioyeHne NMpPpoOBOAHWKOB 6e&3 CHs-
TS U3ONALNU.

FeHepaTop nepeMeHHOro TOKa
CNYXUT UCTOYHUKOM NUTaHWUA npob6-
HUKa U NnpeacTaBnaeT CO60M Mynb-
TupnbGpatop Ha TpaH3ucTopax
V462, V463 ¢ ycnnutenamMmu Toka
(V461 V464), nutaowniica ot 6a-
Tape 1 afemMeHTOB 373 06WMM Ha-
npsxeHuwem 9 B.

Ecnu npoBHUK wncnonb3lyercs
B LLEXOBBIX YCJIOBUSIX, €r0 MOXHO
NMUTaTb NepeMeHHbIM TOKOM 4acTo-
Ton 50 Tu o1 ceTu Yepes pa3lpenu-
TeJIbHbI NOHWXawWWin TpaHcdop-
MaTop CcO BTOpUYHOI O6MOTKON Ha
9...12 B (10k okono 0,3 A). B atom
cnyyae Hagob6HoCTb B reHepartope
oTnapgaeT.

KoopaonHaTHoe Tabno cocTouT
n3 OByx psipoB namn H1-H20, pas-
MelleHHBIX BAOJIb OBYX CTOPOH —
NneBOW W BepxHeW — KOHTaKTHOro
nonsi. Yucno namn B Kaxpom ps-
ny— 10. Takum oBpasom, Kaxpas
fnaMna ykasbiBaeT Ha TOT WIN WUHOWN
pA0 KOHTaAKTOB MONASA WNU KOHTaKT
B paay.

ONeKTPOHHLI GNOK COCTOUT U3
Hafopa ANOAHLIX AAYEEeK U ycunmnrte-
nel TokKa, NUTaloWWX Namnb 1ab6-
no. Kaxablh ycunutenb Toka (Bce-
ro nx 20) co6paH Ha TpaH3ucTope
nrtpaHcpopmaTope.
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MaccueHbIl y3en (puc. 2) npeacTaBnsieTr co60l KOHTaKTHOe NoJjie ¢ NPOU3BOJIbHBIM
pacnofoXeHWeM KOHTaAaKTOB, HO KaXAblli M3 HUX NOMeYeH NOopsiAKOBbIM HOMEpPOM OT «1»
no «100». Mexay KoOHTakTaMW BCTpeYHO-MocliefoBaTenbHo pacnasHbol aAunoabl. K KOH-
TakTaM MacCUBHOro yana nopkfioyaldT Takke B MPOW3BONbHOM MNopsake (HauyuHas
¢ «1») NpoBOAHUKK Kafensa Ha fanbHeM KOHLEe, a o60JIOUKY — K KOHTAKTY «3KpaH».

PaBoTy no onpegeneHuio HoMmepa NPOBOAHNKOB Kabensa BeayT CO CTOPOHbL aKTUBHO-
ro yana, 1. €. Ha 6N1MXHeM KoHue. lNepBbM onpeaensaioT NPOBOAHUK, NOAOKMIOYEHHBIA K
KOHTaKTy «1» Ha pmanbHeM koHue. KoHuom ru6koro nposopa, NMOAKJNIOYEHHOro K rHespy
«lllyn» reHepaTtopa, kacatTca of6onouku kabenss. Ha tabno 3aropalotcq ABe namMmnhl,
yKasbliBalouwmne HoMep psafa KOHTaKTHOro Nonsi 1 HOMep 3TOro NPOBOAHWKaA B pafy.

HanpeHHoOMY NpoBOAHWKY NMpucBauBalOT HoMep «1», OTKAOYalT OT KOHTAKTHOro
nona KW kKacawTca ero wynoMm. Tenepb Tabno ykaxer KoopAuHaTbl NPOBOAOHWKA «2».
3aTeM OTKAOYaOT 3TOT NPOBOAHUK W, Kacasicb ero LWynom, HaxoAAT NMPOBOAHUK «3».
Takum o6pazoM onpegensioT BCe NPOBOAHUKN KkaGens B COOTBETCTBUU C UX HyMepaLn-
el Ha aanbHeM KoHue.

HekoTopbie kabenn He UMeloT MeTalNuyeckol oBONOUKN MAIUM 3KpaHa, HO B HUX eCTb
KOHTPOJIbHBIN (MOMeUYeHHLI) npoBoagHUK. Ero n ncnonb3yioT BMecTo obonoukn gns Ha-
XOoXAeHU npoBoAHWKa «1».

Ecnn 4yvcno npoBogHUKOB MOHTUPYyeMbix kabenelh MeHblle CTa, eMKOCTb KOHTakKTHO-
ro nNonsg MOXHO COOTBETCTBEHHO YMEHbLWNTb, NPU 3TOM YNpowaeTcss U 3NeKTPOHHbIN
6nok npobHuMka.

B toM cnyvae, korga npuxoAuTCH UMeTb leNlo ¢ oTpe3lkaMu Kabens Unu Xrytamu He-
6onbwoll (MeHee 100 M) ANUHBI, YCUIUTENN TOKA U3 3JIEKTPOHHOro 6noka MoryT 6biThb
M3bATH, @ naMnbl NOAKNIOYEHbB HENOCPEACTBEHHO K ANOAHBIM i4HelikaM BMECTO NepBUY-
HblX o6MOTOK TpaHchopMaTopoB (Ha puc. 1 3TOT BapuvaHT BKAIOYEHUA flaMn nokasaH
WTPUXOBbIMU NTUHUAMKU). Pe3auctopel AT u R6 cneayeT 3aMeHNTb Ha Apyrve, ConpoTuB-
neHvem 200...220 Om.

TpaHcdopmaTopbl MOTYT GbITb BLINOJSIHEHB Ha KONbLEBLIX MarHUTtonpopopax
K28x16x9 n3a ¢pepputa M2000HM1. O6moTKa / copnepxuT 980, a // — 860 BUTKOB NpoBO-
pa NaB-1 0,1. Namnbl H1-H20 — CMH6,3-20.

XKypHan«Pagno», 1930,N°3,c.26

B, BENbYYK

YCTPOWCTBO ONA ®A3UPOBKWN KABEJIEN

AT10oT Npnbop npepHasHayeH AnNs onpeneNseHUs KOHLOB NPOBOAHUKOB TpexdasHoro
Kafensa. 3a OCHOBY B3ATO yCTPOWCTBO, OnuMcaHHoe B cTaTbe «3BYKOBOW NOTMYecKUM
npo6Huk» (Paano, 1978, N2 4, c. 58). OoHO M3 oTNnuuuit npennaraeMoro npubopa 3a-
Kniwo4dyaercda BTOM, YTO B HEM NnpnMeHeHa cBeToBad MHANMKauuga.

YCTPOWCTBO COCTOUT U3 ABYX 6NOKOB: OCHOBHOIO, NPUHLNNWANbHaa cXeMa KoToporo
nokazaHa Ha puc. 1, U BHIHOCHOTo — puc. 2. O6uUIMIA NpoBoA OCHOBHOMO 6Jioka npu-
coeanuHsT K OpoHe GNuxHero koHua ¢dasvpyemoro kabens, a BbIHOCHOW — K 6poOHe
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M NPOBOAHUKAM AanbHero, M KacaloTca LWYNOM OCHOBHOIo 65n10oKa OAHOro U3 NpPpoOBOAHU-
koB Kabensa. Ecnu ulyn okaxercs NpucoeaAWMHEHHbIM K HUXHeMY NpaBoMy MO CXeMe Bbl-
BoAY BbIHOCHOro 6noka (Ha panbHeM KoHLUe kabensd), To nocne nofaqyn nNUTaHWUA HaXxaTu-
eM Ha kHonky SB71 ocHOBHoro 65noka oTkpoloTcs TpaH3uctopb VI71- VI3, Tak kak Hanpsa-
XeHne Ha ux 6aze 6yaeT MeHblWe, YEM Ha aMuTTepe. HanpsaxeHne Ha aMUTTepe TpaH3un-
ctopoB VT1-VI3 dukcupoBano punopgamu VDI1-VD4, paGoTawowWvmmm B pexunMe
ctabuctopa. TpaH3ucTop VT6 Takxe OTKpPOETCHA W BKIOUUT namny HL3.

| HLT
1 RS RY r/'?fU .
A Sio i]220 510 . % L0i.2 23 atfﬁ
R2 o " ?
5,3:( H
Vot oot HL2
KE503A bor.oo2 Mi12.5-0.068
RS 827 001 ! KT355/1A3 ‘
R3 5.6k &
vi? ~ 1 110
S‘jvw SJ KT3617 | %8 ¢
kasesa Y Yirs o7
R4 5 éx k7 560 KT3150 “ 330
«——H)VB
i K130 VT
K npoobockuxam '\jz"” R AT PN kr3isr HL3 MH2.5-0.068
GB1 4,53 SB1
VD4 VD3, VoL KOS03A g
K Gpowe }Z |l___|| T
= L =+
Puc. 1

TpaH3auctopbl VT7, VI8 B 3TOo BpeMa 6yAyT 3akpbiThl, TaK Kak Ha Bbixoae aewndparo-
poB, cobOpaHHbIX Ha JlorMdyeckux 3aneMeHTax DD1.1-DD1.1 w DD2.1-DD2.3, npucyr-
CTByeT CUTHan HWU3Koro ypoBHs W naMmnel HLT n HLZ He ropsar.

Mpy noagknioYeHN Wyna K cpeaHeMy NpaBOMYy BbIBOAY BbIHOCHOTO 610Ka OTKPOIOTCH
TpaHancTopbl VT1, VT2, Ho 3aropuTca nuwb namna HLZ2. TpanaucTtopw VI6, VI7 6yayr
3aKkpbiThl. JTamna HL! 3aroputcd ToNbkKo Nocne Noaknio4YeHUsa K uyny BCcei uenu oUoaos
VD1-VD3 BbIHOCHOTrO 6noka.

Mpu HanaxumBaHuu npudopa noaGupaioT >

nnop VD3 BbIHOCHoro 6noka. Juoa ponxeH Z V01 KA503A
6bITb TAKUM, UTOOBI HanpsaXeHue Ha HeM 6b:no

\ 4

B npepenax 0,29...0,5 B. OH MoxeT 6bITb Nio-

y VD2 KAS03A
; VD3 [310

6blM, ofecneyuBaloUlMM yKkalaHHoOe Hanpsixe-
Hve (Hanpumep, na cepuii 47, 09). Ana yno6-
cTBa paboTbl C NPNGOPOM KaXOYI0 CUTHANBHYIO

K npoBadrnuxam

K Spone

A
v

namny oCHOBHOro 65ijoka U COOTBETCTBYIOLL MM
el BbIBOA BCNoMoratenbHoro 6noka kpacsart
B CBOW LIBET. Puc. 2

OT pepakunun. [1ng noBbllweHNsa HageXHocTn paboTbl ycTpoiictBa BMecto KT315I (VT6-VI8)
nyylle UCNoNb3oBaTbh TPAH3UCTOPL ¢ GONbWKMM OONYCTUMbIM TOKOM KonnekTopa (Hanpumep, us
cepuii KT503, KT815, KT817), Tak kak CONPOTUBNEHNE HUTU NnamMnbl B XONOAHOM COCTOSIHUMU Mpu-
6nnautensHo B 10 pa3 HWXe HOMUHanbHoro.

XKypHan«Panmo», 1988, N°4,c.42
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H. POAVYEB

KABEJIbHBI MPOBHMK
HA JTAMNAX TNEKOWErOC PA3PAOA

MNpn oTbICKAHUW HEUCNPABHOCTEN MHOTONPOBOAHLIX Kabenel Npu ux MOHTaxe Heob-
XOAWMO «NPO3BOHWUTb» KaxAbll NPOBOAHUK CO BCEeMU OCTanbHbIMKU. Ucnonb3oBaHue ANs
9TOro NpOCTHX NPOOGHUKOB OTHUMaeT MHOro BpeMeHW. YTobBbl oBneryute aty paboTty
NpuMeHsT cneunansHble KabenbHble NPOBHUKKU., HekOTOpbie U3 HUX OBINM ONUCaHb
B [1, 2] 2T ycTpoicTBa NO3BONSAKT 3HAYUTENbHO YCKOPWUTbL NPOLECC ONpefileNeHuns

_[ I HLT I HLZ lm} ”‘rZ_Ho‘;’ HL99 l
<] < 9 . e

Puc. 1

KoHUOB KaGensqa.

MpoBHWK, oNUcaHHbIA HUXe, 6onee NPOCT B M3rCTOBNEHUU U HANaxXWBAHWU, B HEN
MCNONbL30OBAHO 3HAYUTEeNbLHO MeHblee yucno getaneih. OH paccuuTaH ana paboTb
c kabenem. coaepxawunm He Gonee 99 NPOBOAHWKOB. YCTPOWCTBO COCTOWUT M3 Tpex Gno-
KOB: OCHOBHOTo (puc. 1), uHaukauuwn (puc. 2) u nutauua (puc. 3). MpuHuun paboTb
OCHOBAaH Ha 3aXWraHwuu HEOHOBLIX NaMn Npu JOCTUXEHUW CNPENENEeHHOro HanpaXeHus

Ha HUX.
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K KOHTaKTHOMY nosiio OCHOBHOTO
6noka, sapapollero Hymepauuio Npo- ¥4 .?UMKXIZBl
BOAHWKOB, MPUCOEAUNHAIOT ONUXHWIA vo1-vos
KOHel, Kabenda. [MpoBOAHWK, NoAKnio- b 1 42265
YeHHbIl K BbiBOAY «1», nonydaeTt no- I T I I
psiakoBbiA HoMep 1 U T. 0. NpoBOOHU- +
KW Ha fanbHeM KoHUe kaGensa B npo- Ré
W3BONILHOM Mopsigke noaknooyaT K L 39 b 1708
KOHTakTHOMY nofiilo ©Jlcka WHAoWKa- 1 > —
uvn. K BeiBOfam «O» obBoux GnokoB 20mxx128 VI viz
nogknioyalT MapKWpoBaHHbIA npo- MI1266
BOAHWK kabGenss AW ero onneTtky, Ko- ¢
Topble UCMONB3YIOT B KayecTBe obLle- R5 43 GB! SB1
ro nposopa. __LLF'-II'&B‘Il—J;—

Npn nopaye HanpsxeHWa Ha 6n0K + -
MHAMKaUUMM HaXaTuemMm Ha KHonky SBT Puc. 3

6n0Ka nUTaHMa undpoBble UHAWKATO-

pbl HG1, HGZ BbICBETAT HOMep BbIBOAa, K KOTOPOMY NpUcoeAWHEH NpoBOAHNK 1 co cTo-
POHbI OCHOBHOro 6noka. [locne 3aTtoro nuMTtaHve OTKMKOYaAT, HalWOeHHbIW NMPOBOAHUK
MapKupyloT U cOoeOUHSI0T ¢ BolBoaoM «0» Gnoka uHOuKaunn. 3ateM onaTb nopaloT Ha-
npsXXeHWe NMUTaHWsA, U WHOAWKaTopbl BLICBETAT HOMEpP BbHIBOAA, K KOTOPOMY MOAKJIOYEH
npoBoAaHuk 2. Takum o6pa3om OAWH 3a APYruM onpepensiioT BCe NPOBOAHUKKU kabens.

HanpsixeHue nuTaHUsa AoJNXHO GbiTb Ha 5...10 B Gonble, YeM cyMMa HanpsXeHuin
3aXxunraHMa HeoHoBoOW namnbl U UMGPOBOro MHAUkKaTopa. JlaMnsel U1 HANKATOpPL cnenyet
BHIBUparb OAHOTUNHbLIE W XenaTeNnbHO C BO3MOXHO MeHbWWM HanpsaxXeHWem 3axu-
raHus.

OnNbITHBIM NyTeM HbINO NPOBepeHo, YTo y NpMGOPOB, TUM KOTOPLIX YyKa3aH Ha cxeme,
YyCTONUYUBLIN pas3paa rapaHTUpoBaH npu HanpsbkeHun 170 B.

Mo coobBpaxeHU M TexHUKN 6e3zonacHOCTW B YyCTPpOWCTBE Jiyulle BCero WNCMNofb-
30BaTb He ceTeBOW 6NOK NUTaHUA, a MAaNOMOLWHLIA Npeofpa3zoBaTenb HanpsXeHUsa (Tok
Harpysku okono 2 MA) ¢ perynMpyemMbiM BbIXOAHbIM HanpsixeHwem. [puHumnn paboThl
npeobpa3oBatensd noapo6Ho onucaH B [3].

TpaHcdopmaTtop T1 — ToponaanbHbil. MarHUTONPoOBOA COCTaBJIEH N3 ABYX CJIOXEH-
HbiX BMecTe Koneu Tunopaamepa Ke64x55x1,5 n3 anbcudepa THK. O6MoTKa / copepXxuTt
400 BuTKOB npoBoaa [9B-1 0,2 ¢ oTBOAOM OT cepeAunHbl, o6bMoTKa // — 11000 BMTKOB
NaB-1 0,18. Peaunctop R5 — CMN5-20. BmecTto guonoB 2266 MOXHO NPUMEHUTHb Jlio-
6ble, y KoTopbix o6paTHOe Hanps)XeHWe NMpeBblWaeT BHIXOJHOe HanpsiXeHWe npeobpa-
3oBaTensa. bartapes GB! cocTouT M3 AByx GaTapel 3336, coefunHeHHbIX nocnefoBa-
TeNbHO.

NpaBunbHo cobpaHHoe YCTPONCTBO HalaxXuBaHua He TpebyeT. Heo6xoAUMO TONBKO
yCTaHOBUTb (pe3ncTopom AR5 6noka nutaHusl) nutaouee HanpskeHue Tak, 4ToOb UUp-
pbl Ha MHAWKaTopaX 6blNKM BUAHL OTYETNUBO.

Mpwu akcnnyartaunn npunbopa cneayer yuuThiBaTh, 4YTO eC/lN NpoBepseMblli NpoBOfA-
HUK Kabenss obopBaH, TO APKOCTb CBeYeHUss undp Ha MHOUMKaropax 3HauMTeSIbHO MOHU-
autca nnm yundpel 6yAyT BICBEYEeHb He NoNHOCTbIo. MHAMKaTOpL NpU 3TOM MOKaxyT
HOMEep NPOBOOHMKA Ha eAUHNLY OONbLINIA.
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M. NETPYHAK

NMPOBHUK-NHONKATOP

Mpu Noucke HeMCNPaBHOCTENW M HaNaXWBaHWW YCTPONCTB aBTOMaTUKN U pPa3fINyHbIX
3NeKTpopaauoycTaHOBOK anekTpocnecaplo NpUXoauTca WCNoNib30BaTh AiBa, a TO U Tpu
M3MepuTesibHLIX Npubopa: ToOKouckaTeNb, aBOMeTp, YCTPOWUCTBO ANd NPOBepKU Lenew
(GaTapes 2neMeHTOB, BKJIlOUeHHaa MocllefoBaTeflbHO € flaMNoW HakanuBaHuda). 3To
co3pnaeT onpepeneHHble Heyao6CcTBa Kak B nepeaBMXeHUU, Tak U npu patoTe. BmecTe
cC TeM B nogasnsdwuemMm O6ONbLWWHCTBE npakTnyeCKkux cgyyaeB MaMepeHue TOYHOIo 3Ha-
YyeHUsi NapameTpoB He TpebOyeTcHl, HYXHO JIMlWb MNOATBEpPXAeHNe 3apaHee W3BECTHHLIX
OUKCUPOBaAHHBIX 3HAYEeHWN.

[To3TOMY eCTeCTBEHHO CTpeMneHue co3paBath NpocThie KOMBUHUPOBaHHBIE NpoG-
HUKW, OoTBevawliue TpebBOBaHMAM KOHKpPeTHbLIX ycloBui padoTol. OyeBUOHO Takxe, 4To
HEBO3MOXHO M3roTOBUTL MPOCTOW NpUGOpP, KOTOPLIM CMOT Obl YAOBNETBOPATL BCEM MO-
TpeBOHOCTAM, BO3HMKAWMWUM B Pas3fiMuHbIX 06nacTax TeXHUKN.

B paHHOM npofHuKe oObeanWHeHbl Te BUAbI UCNBITAHWA, KOTOpble Ha NpakTuKe vyauwe
Bcero ObIBalT HeoOXoAMMLl. TpOBHUK, BLINMOJIHEHHLI B BUAEe wyna, ynofeH B aKcniya-
Taumm, nMeeT manble rabapuTel M Maccy, cnoco6eH onuTeNbHOe BpeMs paboTaTtb 6e3
CMeHbl UCTOYHUKA NUTaHuUsl. OTCYTCTBUE CTPENOYHBIX U3MEepUTEeNbHLIX NPUGOPOR NOBHI-
waeT ero yCTOMYMBOCTL K cliydyaliHbIM NafeHUsIM U yaapam.

Npo6HUK Nno3BoONsieT onpefensiTb HaMuMe B NPOBepPsieMON LEenu NnepeMeHHOro 1 no-
CTOSIHHOI 0 HanpsaxeHus B AuanasoHe 60...400 B, a takxe nonteepxnatb GpUKCUpPOBaH-
Hble 3HauyeHud 6, 12 v 24 B, nHanumposaTb ConNpoTuBfeHne B Npepenax 5...50 Om n
50...500 OmM, nNnpoBepsiTb UCNMPAaBHOCTb KOHAEHCATOPOB eMKOCTbLI0O 4 MKD 1 Bonee.

NpuHunnuanebHass cxema nNpuopa NokazaHa Ha puc. 1. [pu BCex BUAax ucnblTaHUK
ero noakJswyaloT K NpoBepseMon Lenn wynom 1, CMOHTMPOBaHHBIM Ha Kopnyce nNpubo-
pa, M wynom 2, coeaANHEHHbBIM ¢ NPUBOPOM TMOKUM MHOTOXUWUIBHBIM MPOBOAOM .
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NokazaHHOe Ha cxeMe MnonoxeHne KHonok SBT u SB2 cooTBeTCTBYeT pexXumMy WHOU-
Kaumum HanpsixeHuns 60...400 B. B atom xe pexume uenb VD1, R4, R5 nosBongert zapa-
XaTb akKKyMynaTopHyto 6atapeio GBT.

Mpu HaxaTum Ha kKHonky SB2 npunbop paboTaeT B pexuMe mHankaumm ¢pUKCUPOBaH-
HbIX 3HauyeHUl HanpsXxeHusi. Ecnu Bknwounnca ceetoanop HL4 B ncnelTyemMon Uenu Ha-
npskkeHne He MeHee 6, Ho He 6onee 12 B, ecnu cBeTqaT cpasy HL4 u HL5 — 10 B npepe-
nax 12...24 B, a ecnun Bce Tpu cBetopguopna HL4, HL5 HL6 — 6onee 24 B. lNpu namepe-
HUW HaMpsXeHWs NOCTOAHHOIo ToKa Wyn 7 noAknlyalT K NJICOBOMY NPOBOAY NpoBe-
psieMon Lenun.

Npu HaxaTun Ha KHonky SB1 (SBZ oTtnyuweHa) npubop paboTaeT B pexwMe WHOUKa-
uMnm conpoTuBneHnsi. N'otoBHocTh Npubopa kK paboTe NpoBepsaIOT OAHOBPEMEHHBIM Ha-
XaTuem Ha KHonky SBT n 3amblkaHueM wynoB. [lpu aTom cBeueHue ceetoanonoB HLZ n
HL3 ogvuHakKoBO U MaKCUMaJIbHO, 4YTO COOTBETCTBYET HY/IEBOMY U3MepAeMOMY cOnpo-
TuBneHuio. ConpoTtuneneHne B uHTteppane 5...50 OM uHanuupyet ceetoauon HL2, meHasn
SfIPKOCTb CBeUeHUsa B 06paTHOW NponopuMoOHanbHOCTU; NPU 3TOM SPKOCTb cCBeToaAMoOna
HL3 ocTaeTcql HEW3MEHHOW U MAaKCUManbHOMN.

Ecnu mMmexay wynamu BKAlOYEHO conpoTuBneHuve Gonee 50 OmM, cBetomuon HL2
He cBeTUT, a cBeToAauoa HL3 ymMeHblaeT ApKOCTb CBeYEeHUA C YBeJIMYEHMEM CONpPOTUB-
neHns. BTo gaeT BO3MOXHOCTb NMpW onpefaeneHHOM HaBblke onpenensTb 3HadeHue
COMpPOTUBNEHUSA C TOUHOCTLIO, AOCTAaTOYHOW ANg NpakTuku. B aToM Xe pexuMe onpepe-
NAI0T LEeNOCTHOCTL p-n NepexofoB AMOAOB, TPAH3UCTOPOB U T. N. McnpaBHOCTbL KOHAEH-
caTopoB 3HaUYNTeNbHOW eMKOCTU onpepnensioT N0 MHTEHCUBHOCTU BCMBILWWKW CBeTOAUO-
na HL3 B MOMEHT KacaHug LynaMn BEIBOAOB KOHAeHcaTopa.

Mpu6op 3allMUleH oT oWNBOYHOro NoaknyeHUa nog HanpsXxeHne 220 B B pexume
N3MepEeHNA CONPOTUBNEHNA UNKN GUKCUPOBAHHLIX 3HAYEHNA HU3KOTO HanpsaXeHuda. Ysen
Ha TpaH3ucTopax VI2-VT4 B TeyeHne BpeMeHU, HeobBxoauMMoro Ansi UaMepeHUs, Takoe
aBapuilHOe NOAKNIOYEHME BblAEPXWBAET, a y3en Ha TpaH3ucTope VI 3awwmualoT guoasbl
VD2-VD7 n npepoxpaHuTenb FUT.
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Bce peTtanu npofHuka, 3a ncknioyeHnem 6aTapen nutaHua GBT u npepoxpaHuTens
FU1, cMOHTMpOBaHbl Ha [OBYX nevyaTHbIX Nnatax U3 ¢poNbrMpoOBaHHOINO cTekNoTeKcToNnTa
TonwuHon 1 MmM. YepTexn obeux naaT nokazaHbl Ha puc. 2. 3aechb Xe NoKasaHb Bce
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nepeMblYkn U MexnnaTHele coeanHeHus. O6e nnatol ckpennsiloT Mexay coboll YyeTblpb-
Mf BUHTamMun M2.5, Nnpy aTOM nnaTtbl JONXHB 6bITh pacnoNoXeHb NeyaTHeIMWU NPOBOAHM-
KaMy BHyTpb. MeXxay nnatamMu HeoBXOOWMO YNOXWTb W3OAUPYIOLWYK MNpoknanky m3
cTteknotekctonuta (6e3 donbrn) TonwmHon 1 MM, paaMepbl MPoOKAagky paBHbl pa3me-
pam nnar.

K Topuy nnaTbl, Ha KOTOPOW pa3Mel,eHb cBeTognonbl, Nanko Kk GonbLroBbIM MNNO-
wapnkam, ob6o3HadeHHbBIM 6ykBamMun A n b, kpenart ¢anbwnaHenb s GponbrupoBaHHOro
cTeknoTrekctonntTa TonwunHonn 1 mm. B danbwnaHenn ceepnaT oTBepcTUS Mo CBETO-
AVOoAbl U OKHO Mo HEOHOBYIO Namny.

Heob6xoouMble HapnNMcKM MOXHO HaHeCTU Ha danblWwnaHenb TpaBneHnem honbrn nnm
KpackKom.

MukpoBbikniodatenn MI-5 sakpennaowT cko6amMn M3 MegHOW NPOBOMOKN TONWWHOMN
1 MM, BNassHHBIMW B NaaTy K cNeynanbHO NpPeaycMOTPEeHHBIM AN 3TOro naowapnkam.
NpepoxpaHuTenb BMOHTMPOBAaH B Wyn 2.

Kopnyc npoGHuka ckjiieeH W3 JINCTOBOro Henpo3payHoro MNoAncTupona TONWNHON
3 Mm. Co CTOpPOHB MHOANKATOPOB B KOpPMNyce Bblpe3alnT NPpsSMOYrolbHOEe OKHO, B KOTOpoe
BKJAeWBallT TakMX Xe pa3MepoB MNAacTUHY W3 MNPO3payHOro opraHM4Yeckoro crtekna,
a Takxe CBep/siT OTBEPCTUS ANA KHOMOK, KOTOphLle TakXe U3roTOBJIeHH N3 noaucTupona.
Aea akkymynatopa [A-0,1 dukcupyiotr ckoboil n3 mMenoHOW MNPOBONOKW, Ha KOHLbI
KkoTopol HapgeTol MBX Tpy6kun. KoHubl ckoGbl BrnasiHbl B HeGonblWwylo naaty n3 $onbrmpo-
BaHHOro cTeknotekctonnta. KomnoHoBka wWyna npepcraBneHa Ha puc. 3.
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HeoHoByw namny HL1 cnepyeT 3alWlMTUTb MOPOJSIOHOBHIMU MpoKAafaKaMu OT MOpYM
npn ynapax. Co6CcTBEHHO WyNbl M3roToBAeHb U3 natyHn. OaonH us HUX — wyn I — npu-
BUHYEH K nnarte 1, a opyrol — BBMHYeH B Tpybky u3 nnactMmacco. B aton xe Tpybke

HaxXoAWTCs M 3axaTblil NPYXWHON NpepoxpaHuTenb.

TpaH3anctopbsl KT315B B npo6Huke MOXHO 3ameHuTb Ha KT315A, KT315r,
a KT816A — Ha KT816b, KT816I, B Takxe Ha KT814A, KT814b. lpepnoxpaHuntens
FUT — BMN1-1 0,5 A, vnun, nydwe, Ha 0,25 A.

CeeTtopnnonb AJIT02A n AJI307A nyywe 3aMeHNTb Ha GoJyiee sipkMe MO CBe4YeHUlo
AN102b n AJNI3076. BmecTo 1-0,1 MOXHO NpuMeHNTL akkymynstops [,-0,06. HeoHoBy10
namny MHC-1 MoXHO 3aMeHUTb Ha MH-3.

HanaxunBaHune npubopa HauyuHaloT C y3na Ha TpaH3ucTope V71. K wynam nogkniwoya-
10T MUAMaMnepMeTp NOCTOAHHOIo Toka. PeancTtopb RZ n A3 BpeMeHHO 3aMeHSIoT Ha
nepemeHHble conpotueneHnem 100...300 OmM, a ABMXKW UX yCTaHaBAMBAIOT Ha MaKcu-
MYM COMpPOTUBAEHUN. YMeHbllasi cCoNpoTuBAeHUe pe3nctopa A3, ycTaHaBAUBaIOT TOK
10 MA no wkane MuKkpoamnepmeTpa, NpU 3TOM HauyuHaeT CBeTUTb cBeTopmop HL3.
3aTemM yMeHbwaloT conpoTuBneHne pesncrtopa R2, pobneasicb 0OANHaKOBO SIPKOro cBe-
yeHuss oboux ceetoouonoB HL2 n HL3. MNMocne 3aToro MaMepsioT cCONpoTUBNeHUe nepe-
MEHHbIX Pe3NCTOPOB N BNanmBaloT Ha WX MeCTO MOCTOSIHHbIE pe3ncTopbl COOTBETCTBY-

nwnx HOMMHanNoB.
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Y3en Ha TpaHaucTtopax VIZ2-Vi4 obblyHO B HanaxXuBaHWW He HyX[aeTcs, eclin peTta-
SN UCNPaBHbl U X TUMOHOMKWHAMNB COOTBETCTBYIOT yKa3aHHbBIM Ha cXeMme.

O HeobOxopumocTu nopsapsakm 6atapen GBY ykasblBaeT 3aMeTHas Ha rnas pasHuua
B ADKOCTW cBeYeHus cBeTtonuonoe HL2 n HL3 npu samelkaHun wynoe npubopa. Ansa 3a-
PAOKW WYNbl BKAKOYalOT B PO3eTKYy OCBeTUTEJIbHOW CeTn HanpsaxeHwem 220 B.

XKypran«Paavo», 1991,N212,¢.22

N. NONAHCKHUHA

YHUBEPCAJbHbIN MPOBHUK SJTIEKTPUKA

Mpn N3roToBNieHNN, HaNaXuBaHUM N PeMOHTe pa3finyHbIX 31eKTponpudopoB NMpuUXo-
OUTCHA MPOBepATb Haluuyme ceTeBOro WM CTaHQapTHOIrO BHIMNPSAMJIEHHOrO HanpsiXeHus
B Lensix, UeNOCTHOCTb 3MeKTPMYeCKnX coeAUHEeHUH 1N oTheNbHbIX geTane. KoHeuHo,
MOXHO MNONb30OBAaTbCs B 3TUX Cnyyasix aBOMEeTpPOM, HO OH Nopol HeypobeH, ga v YyacTo
NMPUXOANTCH OTBAEKATLCH, UTOOL B3rNsiHYyTb Ha MokKa3laHus cTpenkun nupukatopa. Jlydwe
none3oBaThCsl NpefnaraeMblM NPOOHUKOM.

Npo6HUK NozsongeT onpepnenuTb Hanuuve, xapakTep (NOCTOAHHOE WAN MNepemMeH-
HOE) 1 MONAPHOCTL HanpsiXeHus, yGennTbCsa B TOM, uMeeTcss Mnan HeT oOpbIB Lenu,
a TaKkxe OLEeHWUTb €e COMpPOoTUBJIeHne, NMPOBEepPNTb KOHAEHCATOP €MKOCThIO OT HEeCKOJb-
Kux Tolcad nukodapan oo coTeH mMukpodapan Ha 0OpbIB, KOPOTKOe 3amMblkaHWe, TOK
yTeukn, MpoOBepuTb P-Ji Nepexofbl MNOJYyNnpOBOAHWMKOBHX NpubopoB ([UOOOB, TpaH3UC-
TOPOB), NPOKOHTPOANPOBaTh COCTOSIHUE BCTPOEHHOW akkyMynsiTopHon GaTapeu.

B cocTaB npo6Huka (puc. 1) BXOOAT TAaKTOBLIN reHepaTop, BXOOHOW KOMMyTaTtop,
nBa KkoMmnapatopa, ABa ToHanbHbX (800 u 300 lu) reHepaTopa, CBeTOBble U 3BYKOBOW
VHAVKATOPH.

TakTOBHIi reHepaTop co6GpaH Ha anemeHTax DD1.2 n DD1.3. OH Boipab®aTbiBaeT
npssMoyroJibHele Kone®aHua no ¢opme 6nAU3KON K MeaHApPY (ANUTeNbHOCTb W Nay3bl
paeHbl), cnepylwmne ¢ yactoton okono 4 lNy. C BuIXOAOB reHepaTtopa n noAkfio4YeHHOro
K HEMY uHBepTOpa Ha anemeHTe DD1.4 npoTtmBogasHble curHanel nocTynalwT Ha BXO[-
HOl KOMMYTaTop 1 KoMnapaTopbl.

BXxooHoW KOMMYTaToOp COCTOMT M3 ToKoorpaHuuympawuwumx pesumctopoB R5, R6,
BHINPAMNTENIBHOrO MocTa Ha Anopgax VDI, VD2, VD4, VD5 ctabunutpoHa VD3 n 3nekT-
POHHBIX KnloYel Ha TpaH3aucTopax VT1, VI3, BKkAlOYeHHBIX MO cXxeme € o6lWwmnm KonnekTo-
poM. KommyTaTop no3eongdeT Npu NpoBepke HanpsiXeHWin ncrnonb3oBaTb UX ANsl NuTa-
HUA COGCTBEHHBIX MUKPOCXeM, a NMpu MpoOBEpKe COeAUHWTeNbHBIX Lene n nepexonos
nonynpoBoaHUKOBLIX NpuBOPOB — MopaBaTb HAa HUX MepPeMEeHHOE WM NOCTOSIHHOE Ha-
npsixeHuve.

KomnapaTtopamu paGoTaloT anemeHTol DD2 1, DD22 Kackapgb Ha anemeHTax DD3.1
n DD3.2 — cornacymouune Mexny komnapatopaMmu n MHOnkatTopamu.

ToHanbHble FTeHepaTopbl 3BYKOBOW uHAuKauuu cobpaHbl Ha sanemeHTax DD2.3, DD3.3
(800 'u) v DD2.4, DD3.4 (300 ly). OHKU HarpyXeHbl Ha Nbe3oKepaMuyecknini nanydyarenb
BQ1. Kackagobl cBeTOBOW MHAMKaLWW BeINONHEHH Ha TpaHancTtopax VT4, V75 (oHu pabo-
TaloT B KNIOYEBOM pexunme) n ceetopanopax HL1, HL.2 cooTBeTCTBEHHO KPacHOro n 3ene-
HOro uBeTa cBeYeHns. dpKocTb cBeTOANOOOB onpefensieTcs CONMpoTUBNEHNEM pe3nc-
Topa RI14.

Kackapg Ha TpaHaucTope VT2 ncnonb3yeTcs TONbKO NpuK NMpoOBepkKe COCTOSIHUS MCTOY-
HUKA MUTaHus — akkymynsaTopHon GaTtapeu GB1, cocTaBAeHHOW K3 YeTblpeX akKymynsi-
TopoB [1-0,03. Ons nofzapsinkn Gatapen B npoOHuMKke ycTaHOBNeHa uUenodka RAT11VDE,
orpaHuyrBalowasn 3apagHblii TOK 4o TpefyemMoro aHauyeHus.
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PaccmoTpum pexumbl paboTel npobHuka, ycTaHaBnnBaemble Nepekntoyatensimm SAT
n SAZ.

Npu KOHTpone HanpsiXeHust (SAZ — B nonoxeHun «U», SAT — «U, R») BxopHOW cur-
Han Yyepe3 wynel X1, X3, pasdbem X2 n TokoorpaHuyneBamwwme pe3ancTopbl noctynaert Ha
BbIMPAMUTENbHEIN MOCT, aMUTTepbl TpaH3ncTtopoB V71, VI3 n Bxoab KoMnapaTopoB.
BknwyaeTca B gelctBue napameTpuuyeckuit ctabunmnsatop Ha ctabunutpoHe VD3 n
bunbTpyownii koHpeHcatop C1 — € HUX HanpsaAXeHue MNocTynaeT Ha MUKPOCXEeMbl
npo6Huka u TpaH3NCTOpbL KOMMYyTaTopa. 3anyckaeTcs TaKTOBbI reHepaTop. HaunHaoTt
nooyepeflHO OTKPbLIBATbCS WM 3akpblBaTbCcH TpaH3ucrtopwo V71, VI3

OpnHOBpPEeMEeHHO C 3aKpbiTUeM OfIHONO N3 HMX Ha COOTBETCTBYIOWNN KomnapaTtop Mno-
paeTcs curHan paspeweHus pabotol. Ecnn BxoaHoe HamnpsiXeHne KoMmnapaTopa MpeBbl-
waeT MNOJIOBWHY NuUTalowero, Kkomnapartop cpabaTbiBaeT u BKJOYaeT reHepaTop 3BYKO-
BOW 4acTOTh M cBeTOAMOQn «CBoero» kaHana. K npumepy, ecnun Ha wyne X1 oTHoCHTesb-
HO wWyna X2 nniocoBoe HanpsiXeHWe, pa3fnaeTcsd NpepbiBUCTHIA 3BYKOBOW cuUrHan 4yacTo-
Toi okono 300 Ny n BcnuixnBaeT ceeTtoauop Hl 1, a ecnn MMHYCOBOE — 4acToTa curHana
6ynet okono 800 Iy v BcnbixHeT cBeToamnopn HLZ. Tlpy nepeMeHHOM HanpsiXeHun B WUcC-
cneayemoi uenu nonepemMeHHo paboTaloT o6a kaHana nHoUKaLnuu.
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HYacToTa TakTOBOro reHepartopa HaMHOIO HWXe 4YacTOTbl CeTeBOro HanpsXeHus
(50 Mu), NnoaTomy nNpu nopgaye Ha BXoAd MpPoOHWKA BLINPSAMJIEHHOrO, HO He CrlaXeHHoro
HanpsXeHns, n3-3a ero nynbcauuun ycneeaeT cpaboTaTb BTopoil komnapatop. B wmntore
3BYK 6yneT kak 66 MoOoynMpoOBaThCH, HTO XOPOWO BOCMpUMHMMaeTcd Ha cnyx. WN3-3a
VHepuun rnas3 cpaGaTbiBaHNA CBETOBOW MHAMKALWUM 3aMeTUTb He yAacTCH.

Npwn KoOHTpone coeAMHUTENbHOW LeEenNn 1 ee CoNpoTUBAeHUN (nepekaloyaTens SA2 —
B nonoxeHumn «A», SAl — «U, RA») BCca anekTpoHuka nNpobHwuka nuTaeTcs oT Garapem
GB1. Ee HanpgaXeHwne rnornepemMeHHO noflaercs Ha wyno. lNMpeanonoXum, 4TO Mpun Te-
KylWeM COCTOSHMM TakKTOBOFo reHepartopa OTKpbIT TpaH3uctop VTT1, a 3akpuTt VI3
Ha wyne X7 oka3biBaeTCHs NAKOCOBOE HanpsixeHuwe, a Ha X2 — MUHYycoBoe. B 3Tom
cnyyae 3anpeweHa paborta komnapaTtopy DD2.2 (v ero kaHany nHgukaumm) n paspewe-
Ha DD2.1.

Ecnm wnccnepyemas uenb pa3oOMKHYyTa WAW ee conpoTuBneHue Benuko (BGonee
24 kOM), NageHve HanpaXeHus Ha pe3nctope R7 MeHblle HanpgaxeHus cpabaTbiBaHWUsA
komnapartopa DDZ. 1, wHonkauus OTCYTCTBYyeT.

C yMeHblleHMeM COMpoOTUBAIEHMS LeNn Bo3pacTaeT HanpsaXeHne Ha pe3ucTtope A7.
Kak ToONbKO OHO MpeBbBICUT MOJOBUHY HanpsiXeHWsa nutaHua, komnapaTop cpaborTaer,
BKJlOYATCHA 3ByKOoBas vHoukauus Yactotoh 800 l'u n ceetopgnop HLZ

C nameHeHnem COCTOSHUSA TaKkTOBOro reHepaTtopa M3MEHAITCH COOTBETCTBEHHO M
¢yHKUMNM KomnapaTopoB. [py 3TOM B ciiyyae NpoBepKW LieNeil CONPOTUBIIEHNEM MeHee
24 kOm 6yayT pabotaTb nonepemMeHHo oba kaHana MHOUKaUnK.

B 3ToM Xe pexXwnme npoBepsloT p-n nepexonb MNOAYNpOBOAHWUKOBHIX NMpUBOpPOB.
MNpn o6bpeiBe (NeperopaHnn) nepexona MHOAVMKaLWsS OTCYTCTBYeT, Npu npoGoe paboTaloT
oba kaHana vHaukauun. Ecnn nepexopn vcrnpaBeH, MOXHO cpaly onpenefunTb «MNossip-
HOCTb» €ro noAkJl4YeHns K wynam npobHnka. 3BykoBol curHan yactoton 800 Iy mn 3a-
XuraHne 3esieHoro ceetoawnopaa (HL2) o3HauvaloT nogknwyeHue wyna X7 kK p-o6Gnactn
(ckaxeMm, kK aHopy gmopa), YyactoTa 3Byka 300 Iy n 3axwraHme kpacHoro ceetogunopa
(HL1) cBnpeTenbCTBYIOT O coeAuHeHUn 3Toro wyna ¢ n-obnactbio (katogoMm aunopa).

Ans npoBepkn KOHAEeHCATOPOB MNepekalyaTenn ycTaHaBAWBAaIOT B MOJSIOXeHUe «f».
B aTom cnyyae paboTa TakTOBOro reHepatopa MnpekpawaeTcsi, MOCKOJbKY Ha BHIXOMe
anemeHta DD1.1 ycTaHaBAMBaeTCH HMW3KUW JIOTMHEeCKMW YypoBeHb (normdeckminn 0).
Takol Xe ypoBeHb YCTAaHOBUTCH Ha 6a3e TpaH3uctopa V71, n oH 3akpoeTcs. TpaH3uc-
Top VI3 okaxeTcsl OTKPbITEIM, MO3TOMY Ha wyne X3 6yneT nniocoBoe HanpsiXeHune.

NpepBapuTenbHO pa3psiXeHHBIW KOHAeHcaTop noAakfyalT K wynam npobHuka.
HaunHaetcqa 3apsafka KkoHOoeHcaTopa, Ha pe3ucTope R2Z nosBnsercs MNAWCOBOE Hanps-
XeHne, KoTopoe NpueBoauT K cpabaToiBaHWio KoMnapartopa DD2.2. Bkawo4yaeTcs vHOoWKa-
ums (3axuraetca ceBetopuopn HLT wn 3ByuuT curHan 4dactotoin 300 lu), koTopas yepes
HekoTopoe BpeMms BhoiknlovyaeTcs. KomnapaTtop HanpsixeHus cpabaToiBaeT Ha JUHEWHOM
yyacTke 3apsifikvm KoHAeHcaTopa, NMO3TOMY MOXHO OLEeHUTb eMKOCTb KOHAeHcaTopa no
npoponxutenbHocTn paboTel MHOAWMKaTopa — OHa NPAMO MNPOMOpLUWOHaNbHaA €MKOCTW.

B aTom Xe peXume oUeHMBAIOT TOK yTeykm KoHpaeHcaTopa. CHayana KoHpeHcaTop
3apskaloT oT wynoB npoGHuka, 3aTem oTcoeauHAT N, nogoxpae 10...15 ¢, cHoBa nopg-
coeauHawT K wynam. Mo npoponxutenbHocTn paGoTel MHOWKALWMW OLEHUBAIOT, KaKylo
YacTb 3apsaa KoHpeHcaTop ycnen notepaTb.

Y1060l nNpoBepnTb cOCTOsiHMEe GaTapewn GBI, nepeknwouyatenbs SAT ycTaHaBaumeaioT
B nonoxeHne «Kfl» (KkoHTponb NuTaHus), a SAZ — B nonoxeHune «A». [eHepaTop cTa-
6unbHOro Toka Ha anemeHTax Vi2, A3 n pe3ucTtop A4 o6pa3yioT MUKPOMOLWHBIA cTabu-
An3aTop OMNOPHOroO HamnpsXeHWs, K BbIXOMY KOTOPOro nofkfal4YeH BuIBOA 12 sneMeHTa
DD1.1. MNpun cHUXeHnUn HanpsXeHus Gatapen HUxXe 4B npouncxoonTt nepeknvYeHne Bbl-
xofa 3TOro 3afeMeHTa B cocTosiHMe normyeckoro 0 n 6noknpoBka paboTel TaKTOBOro re-
HepaTopa.
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Korpa B 3TOM pexXume npu 3aMmblKaHun wynoB pabGortaloT o6a KaHana vwHAvKauwwu,
MOXHO MNofb3oBaTbCcA NpoOHMKOM. Ecnu Xe HenpepbiBHO 3BYYUT CUTHan 4YacToTow
300 'y u roput ceetoauop HLT — TpebyeTcqa nofa3apaaka 6atapen. Toraa nepeknioya-
Tenb SA2 ycTaHaBnuMBaloT B NonoxeHue «3» (3apagka), a Ha wyne nopatlT nNnepemeHHoe
HanpsaxeHne 110...220 B. lNpoaonxuTenbHOCTb NonHol 3apagkn Gatapen — 14 4. Ka-
Hanbl MHOAMKAUUKN NpyY 3TOM BGNOKUPYIOTCH noAayqyeil curHana BLHICOKOrNro ypOBHA Ha BXonbl
aneMmeHTOoB DD3.1 wn DD3.2.

OThenbHbIR BblkNOYaTenb NUTaHMA B NpobHWKe OTCYTCTBYeT — ero (YyHKLWNIO BbINOA-
HAeT Nepeknwyatenb SAZ, KoTopblli B pexXxXunme XpaHeHWs chnepyeT ycTaHaBauBaTb
B nonoxeHune «U» (notpebngaemblii o1 6aTapen TOK HUMTOXEH — ero gaxe He yaanochb
3admkcupoBaTth). B XAayuwem coctodHuN Npu ycTaHOBKe Nepeknoyatena SAT B Nnonoxe-
HUA «A», «KM», «U, R» noTpetnsiemblit NpoOHNUKOM TOK COCTaBUS COOTBETCTBEHHO 75,
130,300 mkA. C BKNlOYEeHMEeM MHANKALUKU TOK Bo3pacTaeT Ao 5 mA.

JdonycTum, GaTapes MonHOCThIO pa3pagunack mnu Boobue oTcyTcTByeT. B 3TOM
cnydyae NpPpoBGHWKOM KOHTPONMPYIOT HanpsaXeHwe, NONMb3ysCb TONLKO 3BYKOBOW WHAWKa-
umen.

Bce TpaH3WcTopbl, KpoMe MNOJIEBOro, MOXHO ucnonb3oBaTtb cepuit KT315, KT3102
cnobbiM 6YyKBEeHHBIM NHAEKCOM NGO Jpyrne ManoMouwHble KpeMHneBsle. lNpu ncnonb-
30BaHNM YKAa3aHHOTO Ha CXeme WAKN APYroro noneBoro TpaH3uctopa noaéupaioT pesnc-
Top R3 Takoro coOMNpoOTMBAEHUA, MPU KOTOPOM CHUXEHWEe HanpsXxeHua OGaTapewu
0o 4 B nNnpuBoaAnT K NOSABNEHUIO Ha Bbixofne anemeHTa DD1.1 nornveckoro 0. BmecTo
MUKpocxeM cepumn K561 ponycTumMo ucnoNb30BaTb aHaNOrMYyHble MMKPOCXEMbBl cepuin

, 564, KP1561. Ctabunutpon VD3 moxeT 6bITb ¢ APYrMM HanpsxeHnem ctadbunmnsauunm,
, HO He nNpeBbIWAKWMM MaKCUMaNbHOI0 HanNpsiXeHWs WCMONIb3YEeMblX MUWKPOCXEM,
TPaH3MCTOPOB, KOHAEHCATOPOB NPV MakCUMalibHO OMNYCTMMOM Toke cTabunusauun He
Huxe 20 MA.

KOHCTPYKTUBHO MpoOOHUK BHLIMNONMHEH B KOpPMNyceé W3 MW3ONALMOHHOINO0 maTtepuana
pasmepamun 135x44x19 mm. Lyn X7 3akpenneH xecTko, a X3 coenHAIT MHOMOXWUNb-
HbiM TMOKUM NMPOBOAOM B M30N9UMK C FTHe3A0M X2 Ha kopnyce. lepeknwyaTenun ykpen-
neHbl Ha Koprnyce Tak, 4To0bl UX py4kn MOXHO GbNO nepeMewaTb GonbWwWUM nanbuem
npaBoi pykn, He BeiNnyckaa npobHWka u BTOpPOro wyna m3 pyk.

OcTanbHble eTann CMOHTUPOBaHbL Ha neyaTHoOW nnate (pUc. 2) W3 ABYXCTOPOHHero
(onbrMpoBaHHOro cTeknoTekcTonnTa.

JonycTumMo, KOHe4YHo, ApYyroe KOHCTPYKTUBHOE peleHne U MOHTaX npobHuka.
EAMHCTBEHHbIE YCNOBUA — HaleXHO M30AnpoBaTh BCe Lenu, NOCKONbKY OHW HaxoAdaTcs
rnoal HaNpaXxeHnem cetTn, n o6ocobutb pe3uctopbl A5, R6, Ha KoTopbix Npn 3apaake 6a-
Tapen MoxeT BulaenaTecs mouwHocTb oo 1,5 BT.

Npu HanaxuBaHuu NpoBHKKa B MEpBYI0 ouyepenb, kak ObNI0 cKalaHo Bhilwe, noabu-
patoT pesuctop R3. MNopbopom Xe peauncTopa RI1T ycTaHaBnuBaloT TOK 3apaaku 6aTta-
peu paBHbIM 3 MA.

NMepuoanyeckn HYXHo ocmaTpuBaTb akKymynaTopbl 6atapeun, ounwaTtbe WX MNOBEpX-

HOCTb OT NOABNAKW Eroca HaneTa.
XKypHan«Paauo», 1998, N°4,¢c.52

B. WABAEB

NMPOBHWK C WWMPOTHO-MMMYJTIbCHbIM KOOANPOBAHMEM

] CylweCcTBEHHO YCKOPUTb MOHTaX 1M MpPOBEepKy MHOronpoBOAHbIX Kabenei nomoraioT
Tak HasblBaemble KaGenbHble NMpoOHUKKM. OHM MO3BONAIOT Nerko onpeleNnTb YCAOBHbIE
i nopsiiIKOBble HOMEpPa NPOBOAORB, oOHapyXUTbh UX 3aMblkaHNe nan oOpbiB.
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KaGenbHblihi MpoOHWK O0BLIYHO coAepXWUT ABEe OCHOBHblE YacTwu: 6JIOK KoAWpOBaHUA
n 6nok pekogupoBaHWa W uMHAMKauum (M NpocTo — WHAWKauum). MepBbIN M3 HUX,
noaksoyaeMblit K OAHOMY KOHLY kabens, cTaBUT B COOTBETCTBUE KaXAoMy npoeoay on-
peneneHHoe 3HayeHVe dNeKTpUYeCcKoro napameTpa, BTOPOW — Ha opyrom KoHue kabe-
na — pacwun¢ppoBbBaeT KOANPOBAHHbBIE CUTHaNbl U MHOWUUPYET YCNOBHLIE NOPHAAKOBLIE
HoOMepa NpoOBOAORB.

ENoK KoanpoBaHUA MOXHO BHIMOMHUTL HAa NMacCUBHBIX 3neMeHTax: guopax [1], peswn-
cTopax, KoHaeHcaTtopax u T. N. Takne ycTponcTBa NpocTH B peainlauuun, a 6naropaps
NCMNONb3OBAHUID CUTHANIOB C aMMNINTYAOW 0O HECKONbKUX AeCSATKOB BONbT, MOryT 6biTh
npuMeHeHbl OnA npoBepkn kabGenew Gonbwon gavHbl. K HepocTatkam MPoBHUKOB
¢ Nnopno6HBIM 6N0KOM KOOWPOBAHWUA chlenyeT OTHECTU FrPOMO3AKOCTb 6loKka nHaonkKaunm
(ocoBeHHO Npun GoJIbWOM Yncsie MpoBepaeMblX NpoBoaoB), owWNBKM B onpepneneHnn Ho-
MepoOB Npy 3aMblKaHWW MPOBOJOB.

Bonee coBeplweHHb NPOBGHUKU C UCNonb3oBaHMeEM LNPPOBOIN TeXHNKN. Bnok koan-
poOBaHNA 3TUX YCTPOWCTB 3HAYMTENbHO cloXxHee, OoH (GpoOpMUpPYeT 3NeKTpnYeckne UM-
nyfnbcbl, N KaxAaomy npoeony kabenss CooTBeTCTBYET ONpeAesleHHoe 3Ha4YeHne OfHOoro
N3 Taknx napameTpoB, kak yactoTa, $ala, amnamrtyna nnm ckBaxHocTb. bnarogapsa at1o-
MYy ncknwvyaetca nepebop NpoBOAOB Mpu onpefleNneHun MX HOMepoB, 3aMblkaHue He
npuBopuT K owmnbkam B onpefleleHMn HOMEPOB He3aMKHYTHIX NpoBoAoB [2]. O6bYHO
nnuHa kabensa, ¢ KoTopblM MoXeT paboTath Nnpnbop, onpepensemas HanNpaXeHNem Nun-
TaHUA MuKkpocxem (Npn mcnonb3oBaHnn mmnkpocxem TTJ1 — 5 B), orpaHn4yeHa HecKonb-

KUMW COTHSAMW METPOB.

MpepnaraeMmblii BHUMaHWIO YynTaTeneit NpobHMK BLINONIHEH Ha MUKpocXeMax KMOI'I
cepnun K564. B otnnymne o1 npubopa, onucaHHoro B [2], roe yCcnoBHbLIN HOMep NposBopaa
nepepaeTcd B nocnegoBaTtefibHOM ABOWYHOM KOAe, B HEM MNPMMEHEHO WNPOTHO-NM-
nynbcHoe (LUW) kogMpoBaHue HOMepPOB, YTO 3HAYUTENbBHO CHUXAET YPOBEHb EMKOCTHBIX
nomex, BO3HMKamWWUX OT UMNYNbCOB, MNepeaaBaeMblx Mo apyrum npoopam. bonee
Y3KUI cnekTp curHanoB ¢ WKW mopynsumein cnoco6CTBYeT yBeJIMYEHNIO «QaNbHOCTU»

pericteusa npubopa.
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BEnok koAupoOBaHWS COOEPXWUT B HECKOJNIbKO pa3 MeHblee YUCNIO MUKPOCXEM
(16 BmecTOo 114), a noTpebnsemas MOWHOCTb He MPeBbLIWAET HECKONbKUX AECHATKOB
MUANMBATT. DTO NO3BONSET MNPUMEHUTH AN NUTaHUsT aBTOHOMHBLIE WCTOYHUKWN ToKa, HTO
HemManoBaxHo Npu paboTe B NONEBBIX YCNOBUAX WAW MecTax, roe Wcrnonb3oBaHue ceTun
3aTpynHeHo.

Kak n B npobHuke [2], npoBopa kabens nopgkniyaloT K rHe3faM BbIXOOHOW poO3eTKu
6noka kopnporaHua. K npoBogam Ha ApYyrom koHue kabens npukacaloTCs BXOAHbIM
wynom 6noka nHavkauun. Npubop paccuntaH Ha npoBepky kabenel, copepxawnx Ao
100 npoBOAOB.

Homepa o6opBaHHBIX MAM 3aMKHYTHIX Ha o6onoyky NnpoBoaoB Tabno He oTobpaxaer,
a 3aMKHYThHIX Mexay coboll — MHoNUNpyeT HOMEepPOM OAHOro U3 HUX. YHrtobw onpepenuThb
HOMEp KaX[oro u3 aTux NpoBOAOB B OTAENIbHOCTU, AOCTATOYHO U3MEHUTbL CONPOTUBAE-
HVEe OOHOro M3 pe3ncTopoB (R2) B 6noke nHonkauun.

AnvHa npoBepsieMoro npo6HUKoM kabens MoOXeT LOCTUraTb HECKONBKUX COTEH MeT-
poB. 9TO OBbACHAETCH HEKPUTUYHOCTBLIO YCTPOWCTBA K KpyTn3aHe ¢ppOHTOB NepepnaBae-
MbBIX CUTHANoOB NpPWU WX AeKoaupoBaHUW. «JlanbHocTb» AencTBua npubopa MOXHO cyle-
CTBEHHO YBENWYUTL, MOBLICWB HanpsXeHue nNuTaHua 6Gnoka koawupoBaHus o 15 B n
YMeHbLWMWB WNPUHY CMeKkTpa NepenaBaeMoro curHana.

NpuHunnuanbHan cxema 6noka kogupoBaHus nsobpaxeHa Ha puc. 1, anNOpb CUrHa-
JIOB B €ro XapakTepHbIX Toykax — Ha puc. 2,a. bnok copepxunt ctabuamanpoBaHHbIN
KBapueBbM pe3oHaTopoM ZQ7 3apalwunii reHepaTop Ha WHBepTopax DD1.1-DD1.3
(yactoTta cnepoBaHusa mmnynbcoB — 100 klMy), popmMupoBaTenb TaKTOBHIX UMMNYNbCOB
Ha cuyeTtyuke DDZ.1, dopmupoBaTenb BHXOOHBIX CUIrHajAOB Ha permcrTpax cAaBura
DD4.2-DD16.2, y3en ycTaHOBKW MOCHeOHWX B HyJieBOoe COoCTosiHue Ha Tpurrepe DD3.1
N YyCTPOWCTBO BLIAEPXKW BpeMeHu Ha uHBepTtope DD1.4, Ttpurrepe DD3.2, cueTtywnke
DD2.2 n pernctpe DD4.1.
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Puc. 2

Npwu BkAYeHUN NUTaHus caMmoBolbyxaaeTcs 3apawWWUl reHepaTop, W CYETYUK
DD2.1 HauynHaeT ¢dopmMuUpoOBaThb Ha BbIxoAe 8 MMNYyNbCbl C YacTOTOW MNOBTOpPeHUs
6,25 kl'y. PaBoTy ocTanbHbIX y3anoB 6noka paccMOTPUM € MOMEHTa MOSIBIEHUS Ha Bbi-
xope 4 peructpa DD4.1 HanpsiXeHus ¢ ypoBHeM jiorudeckoir 1. C npuxonom NepBOro
Xe MMnynbca TakTOBOW 4YacToThl Tpurrep DD3.1 yctaHaBnnBaeTcs B €OWHWYHOE CO-
cTosiHMe (puc. 2,a) u nepeBoouUT perucTpol DD4.2-DD16.2 B HyneBoe. HanpsixeHune
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c ypoBHeM 1, BO3HWKWee Ha Bbixoae anemeHTa DD1.4 B peaynbTaTe MHBEpPTUPOBaHUg
curHana, cHumMaemoro ¢ Bhxoga 4 peructpa DD16.2, 3anpewaet paboTy Tpurrepa
DD3.2 n yctaHaBnNuBaeT B HyneBoe cocTosflHWe pernctp DD4.1 wn cuetuuk DD2.2

C npnxoaom BTOPOro TakTOBOro MMmnyneca tpurrep DD3.1 Bo3BpawaeTcHa B HyneBoe
COCTOflHME W TeM caMbiM pa3pewaeT paboTy perucTtpoB DD4.2-DD16.2 B pexunme
cOoBWra normyeckom 1 B HanpaBfeHMW Bo3pacTaHWS HOMEepOB BHLIXOLOB YCTPOWCTBA.
MHBIMKW cnoBamu, OANTENbHOCTb MMNyNbca OTPULATENbHOW MONSIPHOCTW Ha rHeape 1
po3eTkn XS! paBHa OBYM nepuogam TakTOBOW 4HacToThl. HeTpyoHO noka3aTb, YTO Ha
rHesne 2 oHa COOTBETCTBYeT TPeM nepuvopnam 3TOW YacTOThl, Ha rHe3ge 3 — YyeThblpeM
nTAa., Ha rHeage 100—101 nepuoay.

Npwn nosiBneHun Ha Bbixone 4 peructpa DDI16.2 (rHespo 7100) HanpsiXeHUs C ypoB-
HeMm 1 BkJloYaeTcsl YCTPOWCTBO BHIAEPXKW BPEeMeHW: BO3HUKWWIA Ha BbIXOAE WHBepTOpa
DD1.4 cwurHan ¢ HW3KUM JIOrTMYEeCKUM YPOBHEM CHMMaeT 3anpeT Ha paboTy Tpurrepa
DD3.2, n TOT Ha4YMHaeT N3MEHATb CBOE& COCTOsIHME B TakT C MOCTYNawlWnUMmM Ha ero cyet-
HbIA BXond mMnynbcamu cyetymka DD2.1. OpHOBpeMEHHO BBHIXOAHOW CWUrHan WHBepToOpa
DD1.4 paspewaeT paboTy cuetunka DD2.2 v pervuctpa DD4.1. MNepBbhi N3 HUX dopmMupy-
eT Ha Bbixofie 8 MMNynbChl C HacTOTOW cneaoBaHud B 32 pa3a MeHbllel TakTOBOW, BTOPOM
cABMraeT noctynawline Ha ero BXoj CUrHanbl nornyeckoi 1 B HanpaBneHWW Bo3pacTa-
HVSI HOMEepOB BbIXOAOB. B MOMEHT nosiBAneHns HanpsaxeHWs C TakMM YPOBHEM Ha Bhixoae
4 naysa 3akaH4YMBaeTCsl M HauynHaeTcd HOBbIW LUMKA $OPMUPOBaHWUA BBIXOOHBIX CUFHANOB.

Takmum o6pa3om, ANNTENBHOCTH May3bl MeXAy NossBneHnem curHana 1 Ha rHespe 100
po3eTkn XST w ycTaHoBkoil peructpoB DD4.2-DD16.2 B HyneBoe COCTOsiIHME B Hayane
cneaywuwero uukna paboTel paBHa 128 nepuopfam TakTOBOW HacTOThl. ITOro BpPeMeHM
AOCTaTOYHO ANs 4YyeTKoW dukcauuu nokalaHW MHAMKATOpPOB nMpu otobpaxeHWW HomMme-
poB, BAN3KNX K COTOMY.
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B cocTaB 6noka nHAUKauumn (CM. cXxemMy Ha puc. 3, 3nMOpbl CUFTHaNOB — Ha puc. 2,6)
BXOOAT Takue Xe, kak n B 6Ji0Ke kogupoBaHus, 3agawwuii reHepatop u ¢GopmnpoBa-
Tenb TaKTOBLIX uMMNynbcoB (cooTBeTcTBeHHo DD1.1-DD1.3 w DD2.1), pBynekapHbiin
cyeTunk Ha Mukpocxemax DD3, DD4 c¢ pewwdpatopamun DD5 DD6E wn cBeTOoAMOOHBIMU
undpoBbiMu nHaukatopamu HGI, HGZ2; ycTpoicTBO ¢$OpMUPOBaHNS BPEMEHHOTO MHTEp-
Bana Ha vHBepTopax DD1.4, DD1.5 v cuyetynke DDZ2.2 v y3en KOHTPOJS HanpsaXeHua nu-
TaHUs, COCTOAWMN N3 «ToYkM» nHAnKaTopa HGZ n TokoorpaHnsnBawwero pesncropa A3.

B oTCcyTCTBME MM MPU HU3KOM JIOTUHECKOM YpOBHE BXOAHOro curHana (Ha Bhixope
nHBeptopa DD1.5 — ypoBeHb 0) cuetunk DDZ2.1 ¢dopmMmupyeT Ha Bbixode 8 UMNyAbChl
C TakoW Xe, kak n B 6noke KoAWpoOBaHWA, YacToToh cnepgoBaHus 6,25 kly. WUx cuutaioT
cuetunkn DD3, DD4. CoctosiHua nocnefHux fewwndpyoTca gewndpatopamu DDS,
DD6, oaHako, Nockonbky Ha nx Bxodbl raweHns () nopaHo HanpsXeHWe ¢ HU3KWUM Noru-
YeCKMM ypoBHeM, nHaukatopbl HG1, HGZ He cBeTATCA.

Npu nonoxutenbHoM nNepenage BXOOHOrMo CUrHana, korga curHan norudeckoro 0
Ha Bbixoae vHBepTopa DD1.5 cmensieTcq curHanom 1, cuetuynk DDZ. 1 ycTaHaBnmnBaeTcs
B HyJleBO€ COCTOofAHNEe, a nuHpukatopbl HG1, HGZ BbicBe4YMBaIOT YCNOBHbLIN HOMEpP NMpoBe-
paAemMoro npoBofa, COOTBETCTBYIOWNK COCTOAHNAM cyeTynkoB DD3, DD4 B 3TOT MOMEHT.

Cnepyowass cMeHa ypoBHei curHana Ha Bxofe {(Hayato UMNyJbCca, HECYLWero WH-
dopmMaunio 0 HoMepe o4yepeaHOro nNpoBoga) NPUBOAMT K TOMY, 4TO cueTtuymk DD2.71
BHOBb BKJllo4aeTcs B paboTy, Ha Bboixoae DD2.2 nosBnaeTcs cwurHan ¢ ypoBHem 1,
nepesopawmnin cyetinkm DD3, DD4 B HyneBoe cocTosiHne, a mHaukatopbol HG1, HGZ rac-
HyT. MNepBbI Xe TakTOBLIW NMMNYNbLC BO3BpalWwaeT cueTunk DD2.2 B ncxoaHoe COCTOAHME.
B peaynbTate ypoBeHb 1 Ha ero Bhixofe ! cmeHsaeTca ypoBHeM 0, n cuyetunku DD3, 004
HaunHaoT paboTaTthb.

CyeT TakTOBBIX MMMYNbLCOB MPOAOJIXAETCHA A0 Tex Nop, MNoKka YypPOBEHb HanpsaXeHus
Ha BXoAe BHOBb He cTaHeT BblICOKMM (KoHeuy nHGpOpMaLUnOHHOTo curHana).

Takum 06pa30M, YMCNO TAKTOBLIX UMMYNbCOB, 3apelrncTpMpPOBaHHBIX CYeTYMKaAMU
DD3, DD4 3a Bpema AeilcTBUA MHGPOPMALMOHHOIO cMrHana, okasblBaetcsd Ha 1 MeHbwe
TOro, KOTopoe MosABMNOCH Ha Bbixo[e cyeTumka DD2.1. 3Tum pocTuraetrcsd cooTBeT-
CTBME NoKa3aHWii MHOWKATOpPOB YCNOBHOMY HOMepy npoeofa. Homep 7100-ro npoeoaa
VHAWLUNPYETCH ABYMS HYJISIMU.

PeancTop RZ o6ecneunBaeT 6onee 4yeTkylw GUKcaunio CocToAHMA anemMeHTa DD1.4
Mnpy HW3KOM YpPOBHE Mnn OTCYTCTBMM CurHana Ha Bxofe. Cuetynkn DDZ2.1 B ob6oux 6no-
Kax cayXxaTt Anfl MCcKAl4YeHusa owmnbok, oO0YCNOBAEHHBLIX CnyyYalHocTbio (a3 konebaHui
3aZlalWnX reHepaTopoB, X HECTabuNbHOCTLIO, a TaKke BNusHuemMm kabdens Ha onuTenb-
HOCTb MH$OPMALNOHHbLIX CUTHAMNOB.

Brnokn npoBHMKa CMOHTUPOBaHbLI HA MaaTax M3 cTekJoTeKcTonuTa TonwnHom 1,5 MMm.
MoHTaXx HaBeCHOW.

Ons noBbILIEHMS MOMEX03aWMWUEeHHOCTN YCTPONCTBA B LEensx NMUTaHUss MUKPOCXEeM
yCTaHOBNEeHbl GNOKNPOBOYHbLIE KOHAeHcaTopbl emMkocTbio 0,068 Mk (M3 pacuyeTa OAWH
KOHAeHcaTop Ha kaxpable 2-3 mukpocxewmbl). lMnata 6noka KOAMPOBaHUS MNoMeuw eHa
B NnacTtmaccoBblili kopnyc pa3mepamun 110x90x40 mm, 6noka wHAuKaumm — B Kopnyc
pazmepammn 130x60x50 mm. Bbixoabl 6noka KOOMPOBAaHWA COeOWHEHbl C FHe3Aamun po-
3eTkm XST npoBogamu AonnHom okono 200 MM, CBAA3AaHHBIMUW B XIyT.

B HanaxuBaHuu NpobGHUK NMpakTuyeckn He Hyxpaaetcd. EAMHCTBEHHOE, 4YTO, BO3MOX-
HO, MpUAeTca chenaTb B HEKOTOPLIX cnyyasix,— 38To obuntbcs ycTonuynBon paboThl 3ada-
lowero reHepatopa B ToM unu Apyrom 6noke BKAKOYEHWEM KOHOEeHcaTopa eMKOCThbIO He-
CKOJIbKO [LeCATKOB nukodg apal mexay BblBogom 1 anemedTta DD1.1 n oBumm NpoBOAOM.

JINTEPATYPA
1. EnviparoB A. TIpoBHUK MOHTAX HU Ka-kabenbwwrka.— Paawo, 1980, N2 3, c. 26.
2. [lpobHuya H. KabenbHblih NnpobHuk.— Papno, 1985, N2 3, c. 24.

XKypuan«Pagvio», 1991, N® 2,c.30
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B. OFTHEB

MPOCTOWN NCKATEJTb CKPbITO NMPOBOOKMU

Ona o6HapyXeHUs CKPLITOW 9NeKTPONMPOBOAKW, OTHICKaHNSA o6pbiBa NPOBOAA B Xryte
unu kabene, BHIIBNEHWUA MNEPEropeBLWEN namMnbl B 3NeKTporupnsHae B GoNbWMHCTBe
CNnyyaeB BMOJIHE AOCTATOYHO MpOCTeWWero ycTponucTBa, COCTOALWEro wa MNoseBoro
TpaHaucTopa, ronoBHoro tenedpoHa n 1-3 snemMeHTOB NUTaAHUA (CM. CXEMY).

NMpuHUKMN AENCTBMSA YCTPOWNCTBA OCHOBAH Ha CBONCTBE kaHana nojeBoro TpPaH3ancTo-
pa n3MeHsITb CBOE COMPOTUBNEHWE NOA AEeNCTBMEM HAaBOAOK Ha BbIBOA 3aTBopa. TpaH-

aucTtop V71 — KM103, KN303 ¢ nwbbim 6yKBEHHBIM MHAEKCOM (y nocnegHero BulBOA
KOpNnyca coeAuHAIT ¢ BeiBOAOM 3aTtBopa). TenedpoH BFT — BEICOKOOMHBIR, COMNPOTUB-
neHuem 1600...2200 Om. MNonapHocTe NoAkNKUYeHusa Gatapen NuTaHua GBI ponu He
urpaer.

NMpyn Noncke CKpbITON NMPOBOAKU KOPMNYCOM TpaH3ucTopa BOAAT NO CTEHe N NO Mak-
CUMaNnbHONW FrPOMKOCTHK 3BYKA YacToToh 50 Iy (ecnu 3To aNekKTpoONpoBOAKA) Uin pagno-
nepefayn (paguoTpaHCASALMOHHAA ceTb) oNpeaenalT MecTo NpokKnajku NMPoOBOAOB.

MecTo o6pbiBa NpoBoAga B HEAKPAHNPOBAH-

VTt T é?ll | HowMm kabene (Hanpumep, CeTeBOM LWHYpPE Kako-
[ ro-nn6o anekTpo- U paguonpundopa), nepero-
KIT103A | ar P paauonputopa), nep
,/L\ _ peBlWYID namny sN3KTPOrMpnsaHAb OTLICKMBAIOT
y
‘QIPR7 —— TaKk. Bce npoBona, B TOM yucne n o6opBaHHbIN,
A i Ge1 |

: 15.458 3a3eMNAIT, APYron koHeu o6OPBaHHOro NPOBO-
na CoeflINHAIT Yyepe3 pe3nucTop COMPOTUBAEHU-

; [+

eM 1.2 MOM ¢ da3HeIM NPOBOAOM 3AEKTPOCE-
TWU K, HaYWHas ¢ pe3ucTopa, NepemellaloT TpaH-
3UCTOP BAOONb XryTta (TUpNAHAB) Ao NpornajgaHus 3Byka — 3TO U eCcTb MecTo o6pbiBa
npoBoAa uiu HeucrnpasHas namna.

MHOANKATOPOM MOXET CNYXUTb HE TONBKO FONOBHON TenedoH, HO U ommMeTp (nsobpa-
XeH WTPUXOBBIMU JIMHUAMU) UNKU aBOMETP, BKJIOYEHHBIW B 3TOT peXum paboTe. NcTou-
HUK NuTaHna GBT1 u Tene¢poH BFf B aTOM cnyyae He HYXEH.

OT pepakuuu. Heyacto, HO clyyaeTcsl, YTO OJHOBPEMEHHO WAN C UHTEPBANOM B HECKOJNIbKO
[Hel B peAakuuio NMpuxoaaT NPakTUHECKW OfIMHAKOBLIE MaTtepualibl OT pa3HbiX aBTopoB. Tak 6elno
1 Ha 3TOT pas. 3aMeTka aHaNorM4YHOTo cofepXaHusi nocTynuna oT paguonobutens A. AHaHYEHKO.
B kayecTBe AaTuvka OH Takke npeanaraeT UCMNONb30BaTh MONEBOW TPAH3UCTOP C p-n NepexoaomMm,
1 3 KayecTBe MHAuKaTopa — OMMeTp. [N yBeNMYEHUS YYBCTBUTENLHOCTU NPoBHNKa A. AHAHYEHKO
pekoMeHayeT MOACOEAUHSTL K BEIBOAY 3aTBOpa TRAH3UCTOpa HeGOoMbLYIO LWINMHAPUYECKYIO CMNU-
pans 13 npopoaa anametTpom 0,5...0,8 MM.

Bo nsbexaHue nopaxeHus aNeKkTPUYECKUM TOKOM Mpu NoAcOoeAMHEeHUn NpoBoAda K 3NeKTpo-
ceTn Heobxoaumo cobnogaTe NpaBuna TEXHUKK 6€30MNacHOCTU.

Xypran«Paguo», 1991,N98,c.85

A. BOPUCOB

NCKATENIb CKPbITOM NMPOBOAKN

OonpenennMTb MECTO MPOXOXAEHUS CKPbITOW 3NEKTPUYECKOW MPOBOAKWM B CTEHax Mo-
MelleHUs NMOMOXeT CPAaBHUTENBHO NPOCTON WUCKaTENb, BbIMOJIHEHHBI Ha TpPeX TpPaH3uc-
Topax {(puc. 1). Ha gByx 6unonapHbiX TpaHsuctopax (Vi1, Vi3) co6paH mynbTuBnbpa-
TOp, @ Ha noneBomMm (VI2) — 3NeKTPOHHBLIN KJIOM.
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KT3155 )
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Puc. 1

MpuHUKMN AENCTBUSA NCKaTeNs OCHOBaH Ha TOM, YTO BOKPYr 3J1IeKTPUYeCKOro npoeopaa
obpasyeTca aNeKTpU4eckoe None ero W ynaeBnauMeaeTt uckartesb.

Ecnu HaxaTta KHONKa Bbiknw4yatenss SBT, HO 3NeKTPUYECKOTro rnonst B 30HE aHTEHHOro
wyna WA7? HeT nnbo nckatenb HaxoAuTCs Aaneko OT CeTeBbiX NPOBOAOB, TRPaH3UCTOP
VT2 oTKpbiT, mynbTnBnGpatop He pabotaeT, ceeToauopn HL1 noraweH.

JlocTatoyHo NMpUGAM3UTL aHTEHHbIA WYyN, COeAMHEHHbLIA C Lenblo 3aTBOpa NONEBOro
TpaH3ucTopa, K NPOBOAHUKY C TOKOM nnbGo NpocTo K ceTeBOMY NpoBofay, TpaHanctop V72
3akpoeTcHd, WyHTUpoOBaHWe 6a30BON uenu TpaHauctTopa VI3 npekpaTtuTca U MynbTUBKOG-
patop BCTYNnUT B AecTBMe. HayHeT BCMbixuBaTh CBETOAMOA.

Nepemewasa aHTeHHbIA wyn B6AN3N CTEHbLI, HETPYAHO NPOCAEAUTb 3a NpoJieraHMem
B Hell ceTeBhbIX MNPOBOAOB.

NMpnbop NnosBonsieT oThiCKaTek U MeCcTo obpbiBa ¢pasHOro npoeopga. Ang 3TOro HyXHoO
BKJIIOYUTbL B pPO3eTKYy Harpy3ky, Hanpumep HacTONbHYIO flamMny, U nepemMeuwaTb aHTEeHHbIN
wyn npubopa BAoNbL NpoBoakn. B MmecTe, rge ceetoomop nepectaeT MUraTb, HYXHO UC-
KaTb HEWCMPaBHOCTb.
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HL1  SB1  Omcex dna MNonesoit TpaH3aucTop MoxeT 6biTk nio6GoMn

\ r'=\=\ 60";“”“ Apyroih u3 ykasaHHOW Ha cxeme cepuu, a 6Guno-

4 napHole — nwbble n3 cepunn KT312, KT315. Bce

_ peancTtopbl — MJIT-0,125, okcnaHble KOHOeHca-

= Topbl — K50-16 unu gpyrue manorabapuTHble,

) 140 ceetoouon — nwbon ns cepuun AN1307, NCTOYHKK

nutaHna OGatapea «KpoHa» nub60 akKymynaTtop-
Omcex dna nramei .
Has Gatapes HanpsxeHuem 6...9 B, KHOMOYHBIA

Bbiknwvyatens SBYT — KM-1 nn6o aHanormyHbii.

- YacTb petaneit npubopa CMOHTUpPOBaHa Ha

nnate {(pnc. 2) N3 0oAHOCTOPOHHEro G oNbrupo-

BAaHHOIro creknotekctonuta. Kopnycom uckarve-
N5 MOXeT cTaTb NNacTMacCOBLIM neHan (puc. 3)

Puc. 3 ANS XpaHeHWs LWKONbHLIX CHETHLIX Nanoyek. B ero

BEPXHEM OTCeKe KpendaT nnaty, B HWXHEM pac-

nonarawT 6aTtapetn. K GOKOBOW CTeHKe BEpPXHEro ovrceKa MpUKpPennsiT BbIKAYaTenb

N cBeTOoAMOA, @ K BepXxHel cTeHke — aHTeHHbn wyn. OH npefacTtaBnsfeT cob60W KOHWU4e-

CKUMA nnacTMacCOBbIA KONMa4yoK, BHYTPW KOTOPOro HaxoOgWUTCH MeTansm4yeCKuUn crep-

XeHb ¢ pe3bboit. CTepXeHb KPenaT K KOpNycy rakkammn, M3HyTpu Kopnyca HapgeBaloT Ha

cTepXeHb MeTannu4eckUih nenectok, KOTOPbIN coeAWHAIT TMEKMM MOHTaXHbBIM Npo-
BOOHWKOM C pe3ucTtopom R1 Ha nnaTte.

AHTEHHBIA Wyn MoXeT 6bITb MHOW KOHCTPYKLUUW, Hanpumep, B BUAe NeTAu U3 OTpeas-
Ka Tonctoro (5 MM) BEICOKOBOJNILTHOIO NpoBOoAa, UCMNONb3yeMoro B Tenesnsope. JnnHa
oTpeska 80...100 MM, ero KoHUbB NPONyCKallT Yyepe3 OTBEPCTUS B BEPXHEM OTCeke Kop-
nyca v npuvnaveaiT K COOTBETCTBYIOWEN TOYKE NnaThl.

Xenaemylo yacTtoty konebaHuin mynbTuBub6partopa, a 3Ha4YUT, 4aCTOTY BCNbIWEK CBE-
Toauoaa MOXHO yCTaHOBUTL noabopom pesnctopoB R3, R5 nnbo koHpoeHcaTtopos C1,
C2. Insl 3TOro HYXHO BPEMEHHO OTKJAKYUTb OT pe3nctopoB K3 U A4 BHIBOO UCTOKa No-
NeBOro TpaH3uMCcTopa WM 3aMKHYTb KOHTaKThl BbiKnloYaTens.

Ecnu npu noncke mecta o6pbiBa ¢pasHOro npoBoaa YyBCTBUTENBHOCTL Npnbopa oka-
XeTcH Ype3aMepHOoW, ee HeTPYAHO CHWU3WTbh YMEHbLWEHUEeM AAWHBI aHTEHHOro Wyna uau
OTKJIIOYEHUEM NMPOBOAHUKA, COEAUHAIOWErO Wyn ¢ Ne4YaTHON nNnaTown.

NckaTenb MoxeT 6biTb coBpaH M NO HECKONBKO MHOM cxeMe (puc. 4) ¢ ucnonb3oBa-
HUeM OWNONSAPHLIX TPAH3WCTOPOB Pa3HOW CTPYKTYpbl — Ha HUX BLINOJHEH reHepaTop.
NoneBol xe TpaHaucTop (VI2) no-npexHemy ynpasnsaet paboToli reHepatopa npu no-
nagaHUM aHTeHHoro wyna WA7T B 9nekKTpuM4eCKoe none ceTeBoro nposona

S
WAI:“ A, R1470
AN307E 29 VT2 KMO3E
(Py— R4 22« ) SBIE
RZTHM s 10 mexto 8 V73
I KTS034 ==
<N\ ! 551—;—
(,d/ % 78 ==
KT209A R3 100 « +
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Tpanauctop VIT MoxeT ObITb cepuun WAIN/
KT209 (¢ wmHpekcamum A-E) unu KT361, <} Y,
V72 — nwo6oi ns cepun KM103, Vi3 — no-  y GB(+
6oih n3s cepuit KT315, KT503, KT3102. Pe-
anctop A1 mMoxeT ObITb CONPOTUBAEHUEM
150...560 Om, RZ2 - 50 kOm...1,2 MOm,
R3 1 R4 C OTKNOHEHUWEeM OT yKa3aHHbIX Ha
cxeme HOMWHanoB Ha *15%, koHaeHcaTop
C1 — emKkocCTbio 5...20 mk®.

NevaTHas nnatva Ans 3TOro BapuwaHTa

nckartenss MeHble no rabaputam (puc. 5), k SB11
HO KOHCTPYKTWUBHOe odopMiieHUEe NpakTu- ;
YecKU TaKoe Xe, 4To U MpelbiAylWero Ba-

puaHTa.
JNMob6olh N3 onncaHHbIX UcCKkatene MoXx-
HO NMPUMEHATL AN KOHTpons paboThl cUC- Puc. 5
TEMbl 3aXUraHnug aeBToMobunen.
MoaHoCH aHTEHHbIN Wyn UCKaTenss K BBICOKOBONILTHEIM NPOBOAAM, NO MUraHWIo CBe-
ToAMONa onpepensiioT Uenn, Ha KOTopble He MnocTynaeT BLICOKOe HanpsaxXeHwe, WK
OTBICKMBAIOT HEWCMNPAaBHYI CBe4y 3aXuraHusa.

XKypran<Panuo», 1991,N°8,¢c.76



PA3OEN BTOPOW

NPOBHUKN PAAUOMOHTAXHUKA

rr LARMHEKO

NMPNBOP ANA OBHAPYXEHUA
KOPOTKO3AMKHYTbIX BUTKOB

Mpu6op, NpuHUMNUanbHaa cxXxemMa KOTOpPOro NpuBefleHa Ha pUCYHKe, npeaHa3HavyeH
nnga obHapyxXeHWsl KOPOTKO3aMKHYThIX BUTKOB U OOpLIBOB 06MOTOK B TpaHcdopma-
Topax, KaTywkax W paMkax M3MepuUTesnbHbIX FONOBOK (6e3 MeTannuMuyeckoro kapkaca).
Kpome TOro, ero MOXHO UCNONb30BAThL KaK BONbTMETP AN U3MepeHNs HaNnpsHKeHWn no-
CTOAHHOTrO Toka Ao 250 B npu npegenax uamepenuna 0,5; 5; 25 u 250 B. ToOYHOCTL U3MeE-
peHusa He xyxe £2,5%. lNutaHue ocyulecTBAdeTCcsa OT ogHOK 6atapeun 3336]J1.

“YybcmbBumensHocms”
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NMpubop conepxuT GNOKWHI-reHeparTop, cobpaHHBIl Ha TpaH3ucTope T71, U BONbT-
MeTp.

BnoknHr-reHepartop BbINOAHEH NO OBGBLIYHOW CXeMe M NpU NoJaye Ha Hero Hanpsxe-
HUSA NUTaHUS KHONKON KH! BoipabaTtbiBaeT konebanua yactotoih okono 85 kllu. K o6morT-
ke /I TpaHcdopmatopa Tp? GROKWUHI-reHepaTopa 4Yepe3 BbINpAMUTENb HA guopax A1
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n [12 nopgknioyeH uaMeputenbHelhi npubop UM1. OH peructpupyeT BeNUYUHY TOKa Bbl-
npamutenss OTKNoHeHWe cTpenkyn npubopa ycTaHaBnueBaloT pe3ancrtopamn R2 «Ycune-
HUe» U R4 «HyBcTBUTEeNbHOCTb». Mpun BKAKWYEHHOW KHonNke KH1, T. e. reHepauyuu 6no-
KUHr-reHepaTopa, AobuBaloTca pe3anctopamMu A2 1 R4 OTKNOHEHWUS CTpPenkn namMepu-
TenbHOro Nnpubopa Ha NOCNEAHIOI OTMETKY LUKanbl.

TpaHcdopmaTop GNOKMHr-reHepatopa HaMoTaH Ha CTepPXHEBOM cepAeyYHuKe U3
¢epputa, Ha cBOGOAHBIA KOHEl KOTOPOro ofleBaloT KaTylKy, NPOBepsAeMYyio Ha Hanudne
KOPOTKO3aMKHYTbIX BUTKOB. ECAM KOPOTKO3aMKHYTbIX BUTKOB HeT, TO KaTylwkKa He oKas3bl-
BaeT BAUSIHUA Ha paboTy GNOKWHr-reHepaTopa U cTpesika npubopa OTKAOHUTCH Ha No-
CNeAHIoI OTMETKY LWKanbl NpW HaxaTuu KHonkun KH1.

Ecnn xe KOpOTKO3aMKHYThle BUTKM UMEIOTCSH, TO 3a CYeT 60NbLWIOro BHOCUMOrO 3aTy-
XaHWsl B KOHType OGNOKUHr-reHepartopa konebaHusi He BO3HUKalT u cTpenka npubopa
OCTaHeTCH Ha HyneBOl OTMeTKe LWKankl.

Npu npoBepke 06MOTKMU KaTyllKn Ha oO6pbLIB OAWH M3 BLHIBOAOB NOAKMNIOYAIOT K rHe3ay
«5 B», a ppyroii — k wrencenio «MNpobHuk». Ecnu o6mMoTka He nmeeT obphiBa, Yepes
npubop UMN1 6ypeT npoxofuTh TOK OT niwca Gatapen 671 uyepea kHonky KHI> pesuc-
TOopbl R5-R7 1 06MOTKY KaTylWKW K MUHycy GaTtapeun. CTpenka npuéopa OTKAOHWUTCA OO
KaKoW-TO OTMETKMW LWKanbl B 3aBUCUMOCTUN OT CONPOTUBAEHUS 0O6MOTKN. lNpu o6pbiBe 06-
MOTKW CTpesika OCTaHeTCH Ha HYNeBON OTMETKE LWKanbl.

BonbTmeTp npubopa COCTOUT N3 UIMePUTENbHOW ronoBku M1 n npo6aBoOUYHLIX pe3un-
ctopoB R5-R9. Kpome M3MepeHUs HanpsXeHWW B pas3fINYHbIX YCTPOWCTBax, BOAbTMeT-
POM MOXHO KOI:|TpOJ1IApOBaTb HanpsixeHue GaTapeun nutaHua. Jna aTtoro Heodxooumo
HaxXaTb Ha KHONKy KHZ2 n 6atapes 6yneTt noaknioyeHa K BONbTMETPY.

TpaHchopmaTop npubopa BHINONHEH Ha KapKace M3 BNeKTPOKapToOHa TONLWWHOWM
0,5MM; nuameTp Kapkaca — 9, apnmHa — 70 MmMm. Bce o6MOTKM HaMoTaHbl B OAWUH CNOW,
BUTOK K BUTKY. O6moTka ! coaepxuTt 40, o6bmoTtka /! — 120, a Il — 250 BuTKOB NpoBOoAa
NMNoB-2 0,15. B TpaHcdopMaTope NpMMeHeH CTepXHeBOW cepAedYHUK u3 depputa
M400HH 160x8.

Tak kak KOHCTPYKTUBHO OJIMH U3 KOHUOB cepleYyHWKa BbicTynaeT M3 Kopnyca npudo-
pa, a cepAeyHNK U3 ¢$eppurTa XPYNOK U MOXET CAOMaTbLCH NMPU HEOCTOPOXHOM obpawe-
HUW, TO NpuM6Op caenaH TakK, YTO CepAEYHUK NPU TPaHCNOPTUPOBKE W XpaHEHWU MOXET
6bITb BbIHYT.

B npubope npumeHeHa naMmeputenbHas ronoeka M592 Ha 50 MKA C CONpOTUBAEHMU-
eMm paMku 2,25 kOm. Peauctopul R1, R3 — YJIM, R2VWR4 — CMNO-0,25.

Mpnbop cobpaH B Kopnyce oT omMmeTpa M57 paamepamin 120x70x40 mMm.

HanaxuBaHne GNOKWUHr-reHeparopa CBOAUTCH K ONPefleNeHnIo NpaBuiibHOCTU BKJIO-
yeHust obmoTok / unum //. ECnn o6MOTKUW BKAKOYEHB NMPaBUALHO, TO MPU HaxaTUW Ha KHOM-
Ky KH 1 cTpenka npubopa U1 OTKNOHUTCSH Ha KaKkylo-TO OTMeTKy Wkanbl. Ecnu xe ov-
KNOHEHUS CTpenkKu He npousoingeT, TO HEOOBXOAUMO NOMEeHATb BHIBOAbL OQHOW U3 06-
MOTOK.

HanaxuBaHne BONbTMeTpa 3aknwyaetrcd B noabope no6aBOYHbIX Ppe3MCTOPOB Tak,
4To6bl CONPOTUBNEHNE UX 6BINO BAN3KO K pacCYMTaHHBIM No ¢opmyne:

1000U
Rpos =————Re,
lp
roe R, - cyMmMapHOoe conpoTuBneHue fobaBo4YHbIX pe3uctopos, OM; U — Makcu-

MalflbHag BeAnYnHa U3MepaeMOoro HanpsaxeHuda, B; i, — TOK NOAHOro OTKNOHeHWs cTpen-
k1 npubopa, mA; R, — conpoTuMBNeHne paMmku npuéopa, OMm.

XKypran«Pangno», 1975,N%4, C. 56
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M3MEPUTEJIb KOPOTKO3AMKHYTbIX BUTKOB

KOpoTKO3aMKHYThHIE BUTKM B KaTyuwkax CTPO4YHOro tpaHcpopmartopa, B OTKJOHSIOWMX
KaTylwkax U T. N. 06HapyXuUTb O4YeHb TpyAoHo. Ansa 3TUX uene MOXHO BOCMNONb30OBaTbCs
nameputTeneM KOPOTKO3aMKHYThIX BUTKOB, MPUHLWUNWanbHasi cXxeMa KOTOPOro npuseje-
Ha Ha pUCYHKe.

"1 La

i1 T 0.047 mx
* 4
- R
= 88 «
h c2
0.022 mx
RZ

I«

TpaHauctop 71 COBMECTHO C KaTywkoih L1 u koHpeHcaTopamu C1, C2 o6pasyeT re-
HepaTop € eMKOCTHON o6paTHOW cBA3bl. Ha TpaH3nctope T2 BLHINOAHEH BONLTMETP,
n3MepaWKUiA amMnNauTyay reHepupyemMoro curHana. Peancrtop R7 orpaHW4YnBaeT Benun-
YUHY KONNIEKTOPHOTro Toka TpaH3anctopa T2. l[pyv noaknioyYeHUWM Ha BXon M3MepuTens
McnpaBHOW KaTylWKW NoKalaHWsa U3MepuUTesbHOro npubopa nbaKmqecxw He JONXHbI
MeHATbCA. ECnM B KaTyllke MMeITCA KOPOTKO3aMKHYyTele BUTKW, YMeHbwaeTcs nobpor-
HOCTb Kosie6aTenbHOro KOHTypa 1 nokazaHus npubopa ymeHbliartcs.

NopAanokK HanaxuneBaHUA KU3MepuTena cnefywouwuinn. lNepen ero BkAwYeHWEM AOBUXOK
nepeMeHHOro pesnctopa R2 ycTaHaBANBaIOT B HUXHee, No cCxeMe, NonoxeHue. 3atem
BKnoYalT nNuTaHue. BennunHa KONnekKTopHoro Toka gonxHa ObiTk nopspka 0,1 MA.
NepeMeuias OBUXOK NepeMeHHOro peanctopa BBepx, aobuBalTCcad CaMoBO36yXOEeHNS
reHepatopa, KONNEKTOPHLIA TOK TpaH3ncTopa Npu 3TOM CKaykom BO3pacTeT NPUMEpPHO
no 0,4 MA. MNpK 3aMblKaHUN BXOAHBIX FTHE3A HAKOPOTKO AONXEH MPOUCXOAUTL CPbIB KO-
ne6aHnii (06 aTom OyneT CBUAETeNbCTBOBAaThb YMeHbLIeHWE MNOKa3aHWin Munnvamnep-
MeTpa).

YyBCTBUTENbHOCTL Npubopa npoBepsiioT NyTeM cO3AaHWS KOPOTKO3aMKHYTbIX BUT-
KOB Ha UCNpaBHOWN KaTyllke.

O1 pepakuuun. B uamepunrtene MoxXHo ncnonbsosaTtk TpaHauctopbl Tuna KT312, KT315.

XKypHan «Paagno», 1975, N° 0, c. 58

MPOBHWK 1A NPOBEPKU NOTMYECKUX YCTPONCTB

Anga onpepeneHWss COCTOAHWUSA NOrMYECKUX YCTPOMCTB MOXHO BOCMNONb30BaTbCH
Npo6HUKOM, NpUHLKUMUaNbHAA CxXxema KOToporo nsobpaxeHa Ha puCyHke. OcobeH-
HOCTbIO Npo6HWKa ABNAETCH TO, YTO COCTOSIHUE NOTMYECKOro anemMeHTa (BbICOKWUA unun
HU3KWIA YPOBEHb Ha BhIxOAe) oTobpaxaeTcsl Ha WHAMKaTope B BUAe HavanbHbIX O6yKB CO-
OTBETCTBYWOWUNX aHrnuinckux cnoe «High» u «Low». MHOMKaAaToOpoM B YCTPOWCTBO CAYXWUT
CeEMUCEr MEHTHBEIN CBETOANOAHBIN MHAUKATOP.
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num

U

f
P) e Pa6ora npoGHUKa cBOAMUTCH K cneaylowemy. lNpn kacaHum
D WYNOM TOYKW NPOBEPHEMOro yCTpOWCTBA, B KOTOPOWN AENCTBY-
e c eT HU3KWIA ypoBeHb HanpsaxeHus (0...0,8 B), TpaHsuctop VI
3akpbiBaeTcH, a V2 oTKpblBaeTca U Yepe3 CerMeHT WHAUKATO-
=P
r P pa H1.1 npoTtekaet Tok. OQHOBpPEMEHHO C 3TUM TPaH3UCTOpP

V8 3akpbiT, a V9 OTKpbIT U cermMeHThl H1.5 u H1.6 nanyy4aioT
CBeT, U nHAuUupyeTcn BykBa «L».

Ecnu Ha Bxoae Npo6HUKaA BEICOKWMIW YypoBeHb HanpsxeHus (2...5 B), oTkpbiBaeTcs CO-
CTaBHOW TpaH3ucTop V6VZ7 n cBeT uanyyaloT cermeHtol H1.2-H1.4. TpaH3aucTtopb V8 u
V9 coxpaHAT To Xe COCTosfIHMEe, 4TO U B NpeAblAyweM cnyyae, NoaToMy cermeHTol H1.5
n H1.6 Takxe nanyyawT cBeT. [pn 3TOM MHAULUpYeTCHA 6ykBa «H».

Mpu nopgaye Ha BXOJA HEONMpPEeAeNeHHOro YPpOBHS MPOUCXOAUT XaoTUYEeCKOe CBeYeHue
CerMeHTOB MHAKKaTopa.

Mpo6HUK NUTaeTCcs HEeNOCPeACTBEHHO OT UCNBITYyeMoro ycrpouctsea. lpu Hanuuun
NUTaHWSA BbiCBeYMBaeTCH Todka H1.7 B CBEeTOAMOAHOM NHAUKaATOpE.

OnncaHHBIA NMPOGHUK NMpeaHasHadYeH ANg NPOBEPKW YCTPOWCTB, BBINONHEHHBIX Ha
TTJN-Mmukpocxemax. HoO aHanorMyHblih NPOGHUK MOXHO U3roTOBUTL ANd paboTel ¢ nobbi-
MU Bupgamu noruku. Ona atoro Heob6xoammo nonobpaTk pe3ncTophbl, BKJOYEHHble NO-
cnenoBaTefNibHO C CerMeHTaMu MHanKatTopa, Tak, 4Tobbl o6ecnedynTb HOMUHaNbHbIR TOK
Yyepes HUX Npu ApYrux 3Ha4YeHUsAX HanpsXKeHWs NMUTaAHUS U YCTaHOBWUTb YPOBHU cpabaTthl-
BaHUs Mpo6HWKA B COOTBETCTBUU C paboyMMM YPOBHAMW CUTHANoOB AN OAaHHOW rpynnbl
MUKPOCXEM.

YpoeeHb cpabaTeiBaHUA MpU AEeNCTBUU NOrMY4eckoh «1» MOXHO W3MEHWUTb, Hanpw-
Mep, BapbuMpys YUC/NOM AMONOB, BKJIOYEHHEIX B Lenb 6a3bl TpaHancTopa V6. Bo3aMOXHO
OAHOBPEMEHHO YBENWYUTL YPOBHU cpabaThiBaHUA NpU nofaye Ha BXOp Noruyeckoro «0»
n «1», ecnu Ha BxoAe NMpoOHWKa BKAWKYUTbL (NocnepoBaTtenbHo) cTabUNUTPOH C Tpeby-
eMblM HAaNpsXeHWeM cTabunusaunu.

OT pepakuuu. B npoBHMKE MOXHO MCNONb30BaTbh, Hanpumep, TpaHanctopbl KT31565, cBeTo-
nuoaHeie uHaukaropel AJ13041, AN1305. Auoabl V3-V5 — nio6bie KpeMHUEBBIE ManOMOLLHbIE.

XKypHan «Paauo», 1977, N0 c.61
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n. KAWTANAN

NNOTMYECKKME NMPOBHUKN HA TPAH3UCTOPAX

Ha punc. 1 noka3aHa cXxeMa ooHoro n3 npo6GHUKOB, NpeaHasHadYeHHoOro Ang onpepe-
NeHns COCTOAHUA BbIXOAa NOTMYeCKUX YCTPOUCTB Ha Mukpocxemax. Ecnu Bxop npo6Hu-
Ka HUKyAa He MoAkNi4YeH, BCe TpPaAaH3MCTOPL 3akKpeiTel, cBeToauoasl H1 n H2 He cBeTAT-
cd. Ha aMutTep TpaHaucTopa V2 ¢ penutens, cocToAwero u3 peauctopoB HA2-4,
noctynaet HanpsixeHune okono 1,8 B, a Ha 6a3y TpaH3ucTopa VI — okono 1,2 B. Ecnu Ha
BXOL MHAWKaTopa NoAaTbk HanpsxXeHue Bolwe 2,5 B, HanpsxeHne mexay 6a3oi n amMuT-
TepoM TpaH3ucTopa V2 npesbicut 0,7 B 1 oH oTKpoeTCcs. DTO NPUBOAUT K OTKPLIBAHUIO U
TpaH3uncTtopa V3. Ceetoauon H1i HauuHaeT na3nyyartb CBeT, YTO MHAMUMPYET COCTOSIHWE
nornyeckom «1». TOK KOnnekTopa TpaH3ucTopa V2, 6JM3KMIA NO 3HaYeHUIO K TOKY ero
3aMuUTTepa, orpaHudeH peanctopamu R3 u A4. MNpu HanpsiXeHUu Ha Bxope, O6oNbwem

yem 4,6 B (8T0 MOXeT CNyuynTbCHa npu

v3 vé npoBepke 23N1eMEHTOB C OTKPbITHIM

KT361 KT36: - KONNeKTOpoOM), TpaH3ucTtop V2 nepe-

- XOOWUT B peXWNM HacblweHus, Bce 6onb-
+58 was yacTh TOKa 9MUTTepa TPaH3NUCTO-
pa V2 oTtBeTBngeTcHa B uUenb ero 6asbl
N, eCnu He orpaHnynTb Tok 6a3bl pe-

ve

7& 3ucTopom R17, TpaH3sucTtop V3 3akpo-
eTcd u guopg HY noracHer.
H2 MMpu HanpsaxXeHWU Ha BXoge HuXe

A/11026 0,5 B oTkpbiBaeTcs TpaH3aucTop Vi,
ero KOJNNEKTOPHLIW TOK OTKphIBaeTr
TpaH3ucTop V4, 3axuraercsd cBetoau-
oa HZ, wvHaoyuupya cocTosHne «0O».
IMUTTEepPHLIR TOK TpaH3ucTopa VI, ko-

KT3154

&
gg TOpLIN ABNSeTCH Harpy3kol ucchnepy-
eMOro YCTpOWCTBa B COCTOAHUN «0»,—
_L okono 1,2 mA. B cOCTOAHUU «1» TOK
Puc. 1 6a3bl TpaH3ucTopa V2 30 MKA, 4YTo He

npepblwaetr JOonNycTUMBLIX npenenos.

ApkocTb cBedeHusa ceetoanonoB H1 n H2 yctaHaBnuBawT pe3uctopom R6. Ecnn uc-
nonbL3oBaTh ANa nHankauyunm «0» N «1» CBeTOAMOAbl C pa3HbIM LLBETOM CBeYeHUs, Hanpu-
mep AN1026 u AJNT102B, Heo6XxoaumMo nocsefoBaTesIbHO, € KaXAblM M3 HUX BKAKOYUTH
CBOW pe3ncTop.

Non6opom pe3ncTtopoB A2-R4 MOXHO yCTaHOBUTL HeoBGXoAumble MOpPOTrU 3axura-
HUA cBeTOAMOAOB. TpaH3UCTOPH, UCNONb3yeMble B NMpoBGHUKe, AONXHBI ObITh 06GdA3a-
TenbHO KpeMHWeBbBIMK, NMpakTudecku Nwboro tuna. Y tpaHauctopoB VI n V2 koadduun-
eHT ﬁm ponmxkeH 6bITb He MeHee 30, a y TpaH3UCTOpOB V3 n V4 xenaTeneH 60NblWNA
KoadpPpuuneHT nepeldaymn Toka. Hem Gonbuwe Ko3GPUUMEHT Nepenadmn Toka TpaH3NCTO-
poB V3 n V4, Tem pe3ye noporu 3axumraHnga cBeToAMo/[0B.

Npn Hanninu CeMUCerMeHTHOro NONYyNpOBOAHUKOBOroO MHAWKaTOpa MOXHO cAenarth
6onee yaobHulit NpobHMK — OH 6ymeT mHauvuupoBatTe uugpy «0» umnu «1» B CooTBeT-
CTBMMU C NOTMYECKUM COCTOAHMEM KOHTpONMpyemoro ysna ycTponctBa. [lpuHunnuanb-
Hasl cxema Takoro npo6HUKa nNpuBepgeHa Ha puc. 2. TpaH3ucTopbl V3 u V4 paboTaloT Tak
Xe, kak 1 B NpeldblpylweM cliyyae — MpuU MNpeBbILLEHWW Ha Bxope HanpsikeHusa +2,5 B
OTKpblBaeTcA TpaH3auctop V4 n Ha obwuni aHoA wHAnkatopa HI (BeiBoa A) nopaetcs
HanpsxXeHue +5 B. Tak kak kaToaw b u ¢ yYepe3 pe3ucTop A5 nopkiioyeHbl kK obwemy
NnpoBOAY, OHW 3AXUralwTCH, UHAMUMPYS UUpy «1».
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Heckonbko HeoObIYHBIM siBASIET- Ve >
cA BKJloYeHUe TpaH3ucTtopoB VI wu KT3615 +58
V2. Ecnu mexay amutrepamMmu TpaH- H1
3UCTOPOB MPUNOXNTb HanNpsaXeHue AN30LM A
1,3...1,4 B, TpaH3NCTOpPL OTKpbiBa- ol e
oT1ca. lMockonbky nx 6aszoBble TOKWU V3 i b

. KT3154 T
paBHb Mexay co6oMl, Toku Koanek- 1
1

uMeHTaM nepegayn Toka. 33« 313k =

Ecnv nopo6GpaTk TPpaH3UCTOPHI
Vi n V2 c opnHakoBbiMn koad dunyn-

R3

L
TOPOB NPONOpLWOHanbHB Koadgdu- R’ﬂ ﬁza e '+
g R¢ RS

eHTaMu h, ,, TO U WX KONNEKTOPHLIE 1.8 x 270 560
TOKM 6yayT oAMHakoBeiMU. Ecnu Ha 82_0_ vi vz

Bxo[e Npo6HUKa HanpsixeHue GyneTr KT3150 KT361 Vs

Huxe 0,5 B, TpaHaucTtophb VI un V2

OTKPLIBAIOTCH, CBOMMW KONNEKTop- KT}ISﬂ_L

HbBIMW TOKaMW OHU OTKPOIOT TpaH3un- Puc. 2
ctopbl V4 n V5. Yepes TpaH3ucTop ue.

V4 nanpsxeHne +5 B nocTtynaet Ha aHOA WMHAMKaATOpa, 3aXUralwTcd CermMeHTol b u cC.
OTKpBITHN TpaH3ucTop V5 coennHsAeT cermeHTh a, d, e, fc 06WMM NPOBOAOM, B pe-
aynbTate nHanuupyetcsa undpa «0». Tok amutTTepa TpaHauctopa V2 orpaHuy4eH pe3unc-
Topom R2, cnepoBaTenbHO, OrpaHUYeH N TOK ero Koanektopa.

NMNon6opom peauctopoB A4 nu AR5 MOXHO perynMpoBaTb ApPKOCTb CBeYEeHUA WHAOAUKaTO-
pa, a nogbopom pesnctopoB R2 1 R3 MOXHO yCTaHOBUTb HEOBGXO[UMbBIE MOPOrN 3axun-
raHua unop.

Ana pa3genbHOW peryiupoBKW NOPOroB 3axuraHwa penntens K2R3 MoXHO ponon-
HUTb €elle OAHUM Pe3UCTOPOM, KaKk B Nnpeabiayuem BapnaHte (puc. 1).

TpeboBaHUA K TpaH3uUcToOpam OnnchiBaemoro npobHuKa Takue xe, Kak U Ang nep-
Boro. Ho Heo6xoanmo, 4tobbl ko3adpPuuMeHTH nNepepaym Toka TpaHaucTopoB VI n V2
oTnnyannck He 6onee yem Ha 20%.

-
: [0 9 o— R
x \——o
o -
90 .
58
E - Do 3 3 3 3
* x V5 Og Vé Ox V2 ©OxV3 Ox V! ©
< - /] '] 5 : 7
Re RS 2 R3
Puc. 3

Ha puc. 3 nsobpaxeHa neyatHas nnata U CxemMa COeJMHEHWWA 3NE€MEeHTOB BTOPOro
npo6Huka. LUTbipb, M3roTOBAEHHBLIM W3 CTanbHOW UrAB WAW Cnuubl, BnavsBalwT B nas,
NponuWNeHHbIA B nedyatHolh nnate. LundppoBoi MHAMKATOpP 3aKpennaiT NepneHOuKynap-
HO NJIOCKOCTW MNAaThl, NpuvnavBas BbIBOAL K COOTBETCTBYIOLWWUM KOHTakTam nnarthl.
NeyaTHylo nnaTy nomewalT B kopnyc ¢dnoMactepa W 3akpbiBaloT KPbIWKOW, WM3rotosB-
NIEHHON N3 NpPo3payYHOro opraHNYyeckKoro crtekna.

XKypHan «Paguo», 1977,N°5, c. 28
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B. BAKJIJAHOB, C. 3AXAPOB

JTIOT'MYECKUWE NMPOBHUKN
HA ONEPALMOHHOM YCUMJTUTEJE

Ha puc. 1 npuBegeHa npuHuMnuanbHas cxema NpoOHWKa, BHINOSIHEHHOIO Ha OCHOBE

ynpaBnsieMoro reHepaTtopa UMNYAbCOB HA ONepalLuoOHHOM ycunutene AT,

Al K19T401A

V3 KA4510A

RE

220 R8 300 x

220 1 0.'”’(

' ﬁ——-—) +58
| R11 160

KC133A

R12
w00 =
¢S
=0
V2 &
MIT1085 5 55
Hi

PabdoTa reHepatopa nosicHeHa BpeMeHHOW puarpammon (puc. 2). NMpu BXOOHOM Ha-

npsbkeHUn, cooTBeTCTBRYIOLWEM nornyeckomy «O», npoucxoAuTt cpblB konebaHuil, onepa-

LWOHHBIA YCUNUTENb BXOOUT B HacbiweHWe. lpyM 3TOM ero BelXofHOe HanpsiXXeHune 6n1un3-

KO K HamnpsbkeHuo UCTOYHUKA nutaHusa. TpaHsucTop VZ2 3akpbiBaeTcs M MHOMKATOpHas

Upe N

Uhum

7
Upx

Puc. 2

namna Hi racHetr. Ecnu BxoQHoe Hanps-
dXeHue coOoTBeTCTBYeT «I» TO BHIXOOHOE
HanpsXxeHne ONepaLWOHHOro ycunute-
na 6nn3ko kK Hynoo. TpaH3ucTop V2 oT-
KpbiBaeTcss WM namna H1 3axwuraertcs.
Npu nopavye Ha BXO[O HanpsixeHus, 6oNb-
wero yem «0» 1 MeHbWeroc yem «I», re-
HepaTop BbipaGaTbiBaeT koneGaHusa Yac-
Toton 2..3 Tu. MHpukaTopHaa namna
MuraeT ¢ 8Tol Xe yactoTtolh. B cnydae
nepeMeHHOro HanpsxeHuss Ha Bxolle
namna H1 mMuraert ¢ 4yacToTOW, paBHOMN
yacTtoTe curHana, nuéo ropuTt BNonHa-
kana (npu BbLICOKOYACTOTHOM curHane).

Npn HaxaTun kHonkn ST BxoO4 MpU-
fopa nopkswoyaeTcsl K UCTOYHUKY ONop-
HOro HanpsbkeHus. lpu aToM pes3uncTo-
poM A3 MOXHO cKkoppekTupoBaTb pabo-
Ty reHepartopa no ypOBHIO NIOTMYECKOro
Hyns.

NMutaetca NpoBHUK OT NpoOBepsAeMOro yctponctea. Amon V3 cnyxuT Ang 3alnTsl WH-

AnKaTopa OT HenpaBuJbHOIO BKJKOYEHUSA.

HanaXxuBaHune npo®HUKA CBOOAMTCH K YCTaHOBKE OMOPHOro HanpsiXeHus (Ha pe3wuc-

Tope R13), paBHoro ypoBHio «0». Pesauctopom A3 ycTaHaBnuBalT nopor cpabdaTbiBaHus

Nno YpPOBHIO nornyeckoro «0», a pe3ancrtopoM A8 — no ypOBHIO NIOrMYECKON «1».
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K V2 K R3

— bt
K R3 L X
Puc. 3

B npo6HWKe umcnonb3oBaHbl peaucTopbl MJIT-0,25, CN5-1A (R3), KOHAEHcaTopK'\’fE.
MukKponepeknwodateno MMN3-1, muagunkatopHas namna — HCMG,3.

9neMeHTbl NMpo6GHUKA YCTAHOBNEHbL Ha nevYaTHoW nnate (pwuc. 3).

XypHan  «Pagyon, 1977,Ne5, ¢.29

A. OXErFosB

NOTNYECKWME MPOBHUKN HA NOTMYECKOW
MMNKPOCXEME

NMpuHuMnNnaneHas cxema NpofHWKa Ha OLHOW NOTNHYECKOW MUKPOCXEME MokadaHa Ha
pvc. 1. MNpu OTCYTCTBMM BXOAHOIO CUrHana Ha Bxopge aneMeHTa DJ.7 — HW3KuWK norwu-
4YeCKWW ypoBeHb, Ha Bxoge DI1.2 —
BbiICOKMIK, Ha Bxoge D183 — Hna-

k. Ceetoguogbl H1 n H2 He cBe-
TATCH.

Ecnm Ha Bxog npobHuka nopa-
Ha normbyeckasn «l», TO Ha BbIXOAE
anemeHTa DI1.17 Oyner nornm4eckuin
«O», 4Yepes3 ceetopuop HT npoTte-
KaeT TOK, BbI3blBalLWMWWK ero cee-
HYeHue. QnemeHTnl D1.2 w D1.3
OCTaKTCcs B MNepBOHa4YalbHOM CO-

CTOSHUMN.

Ecnn xe Ha Bxopne OygeT norm-

deckuit «O», TO MU Ha BBLIXOLE 3ne-

MeHTa D1.3 Takxe ©O6ypetr «O» wn
CBETMTbLCH Ha4YMHaeT CBeTOAMOA

Puc 1

HZ2. Ha BbixOoge anementa DI.1
npum 3ToM OyneT BLICOKWUW norudeckulh ypoeBeHb M ceBeTtonuon H1 He 6ypeT um3ny4aTsb
cBeT.

Ha puc. 2 mao6GpaxeHa nNpuHuMNuanbHas cxema no ' m"eckoro npoGHukKa, WHAUKaATO-
POM B KOTOPOM SBNAETCH CEMUCErMeHTHbIN MHAMKaTop. COCTOSHWE BLIXOAOB NOTUYecC-
KUX 3NeMeHTOB oToBpaxaeTcs Ha MHAMKaTope B Buae UnMdp «1» n «O» MpuHuun paboThl

aTOro NnpoGHMKa TakoW Xe, Kak M y NpeablAyuero.
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TpaHauctop VI B onNuMcaHHBIX MHAWKATOpax MoXeT OblTb AKOCOGBIM MafOMOLLHBIM
KpeMHUeBbIM, a V2 — kak repMaHneBbIM, Tak U KpeMHUeBbIM. Eciin ncnoneayertcea rep-
MaHWeBbIA TpaHaucTop, To Auon V4 ponxeH 6biTb KpeMHUEBBIM, Hanpumep KO 103A.

XKypHan «Papuno», 1977, N°5, c. 30

3BYKOBOW JIOTMYECKWIA MPOBHKK

3BYykoBOl NMpo6HUK (CM. PUCYHOK) cnocoBeH pa3finyaTb YeTblpe COCTOAHUA BLIXOAOB
TTJl Mukpocxem: ypoBeHb «3emau» (0...0.05 B), Huzkwmit (0,05...0,7 B) n BBICOKMNA
(2,1...5 B) norudeckne ypoOBHU W oTpuuaTeNbHbIll nepenag HanpaAXeHua (Ha YpoBHe
1,4 B). KaxaoMy M3 atnx coctoaHuil 6yneT cooTBeTCTBOBaTb CUrHafN oNnpeAeneHHon Ya-
CTOThl Ha BbIXofAe NpoBHUKA.

NMpo6HUK coaepXnUT YeThipe KaHafNa onpeaeneHns COCTOAHNA BbIXOAOB UCMBITYEMbIX
MukKkpocxeM (TpaHauctopb V3-V8, V10, Mmukpocxema D3), newndpatop AOrM4ecKnx co-
CTOAHWIA Ha 3aneMeHTax D1.1-D1.3, DZ2.1-D2.3, HU3KO4YacTOTHbHIA reHepaTop (aneMeHT
D4.1 — tpurrep WmMuTTa), anekTpoHHbIn ko4 D4.1, unBeptop D1.4 n BhiIxOAHOW ycunu-
TeNb Ha TpaHaucTtope VI5¢ ronoBHbIM TenedoHomMm Bl

MpuHuun pa6oTh Npob6HWMKA OCHOBaH Ha OTKPbIBAHWW OAHOTO W3 TPAH3UCTOPOB
(V3, V5, V7 1 VI0) npn TOM MAN MHOM COCTOSHUU UCNBITYEMOro NOrM4YECKOro afieMeHTa.
HanpaxeHne Ha aMuUTTepax yKasdaHHbIX TPaH3MCTOpoB ¢puKCcMpoBaHO. lna TpaH3uCTO-
poe V3, V50Ho — 1,4 B, aanqa V7, VI0 — 0,7 B. Npun aToM TpaH3anctop V3 oTkpbiBaeTCH
Torga, Koraa BXOAHOW curHan npesbicUT HanpsxeHue 2,1 B. TpaHsuctop V5 3akphit
[0 Tex Nop, Noka BXOAHOW curHan He okaxetca MeHbwe 0,7 B. MNpun HanpsaxeHnu, 6aus-
KOM K HYJIO, OTKpbIBaeTcs TpaHanucrtop V7.

Ecnu Ha Bxoa npobHWKa nofaH oTpuuaTenNbHbLIN Nepenap HanpAXeHWsA, TO Ha KOA-
nektope TpaHaucrtopa VI0 noapngeTcd NoNoOXWTeNbHBIA Nepenan, 3anyckalownini oagHO -
subpaTtop D3. OpgHoBuGpaTop BhipabGaTbiBaeT OTpULATENbHBIA MMNYALC AAUTEABHOCTbIO
okono 0,2 c. B 3aBUCUMOCTU OT COCTOAHUSA TPaH3MCTOpa, B KaHajlax ¢ BblxoAa OAHOro
n3 anementoe DM, D21, D23 wnu D3 4depez auwoaw VI11-VI4 noctynaert ynpasBng-
IOWKNA CUTHAN HAa HM3KOYacTOTHLIA FeHepaTop, a ¢ Bhixoaa anemMeHTa D2.2 — Ha anekT-

POHHBIA KAIOY.
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Ecnu Ha kako-nn6o anck nopaH normvyeckuin «O», COOTBETCTBYIOLWMA KOHOEHcaTop
(C1-C4) HauynHaeT NepUOAMYECKUN 3apaxaTbCd U pas3psaxaTbcd, YTO NPUBOAUT K NoaBne-
HMIO HW3KOHYACTOTHOrO CUMrHaJjla Ha BbiXxoAe aJieMeHTa D4.1, KOTOpbIi YHepe3 2NeKTPOH-
HBIA KNIOY U MHBEPTOP NOCTYNaeT Ha BHIXOAHON ycunntens. CamMan HM3Kas 4acToTa CO-
OTBETCTBYET Hanuuuio Ha BxoAe NpobHMKa YPOBHS «3emnu». bonee BbicCOKME 4HaCTOThl
COOTBETCTBYIOT YypOBHIO siorudeckoro «0», oTpuuaTeNbHOMY Mnepenagy HamnpsXeHua wu
YPOBHIO NOTUYECKON «1»,

Ecnn Bxon npo6HuKa HUKYAa He NOAKJIOYEH, TO foruydeckuin «0», nocrynaolWmin Ha
OOVWH N3 BXONOB anemMeHTa D4.3c Boixopa D2.2, sakpbiBaet TpaHanctop V15.

OT pepakuuu. B norndyeckoMm npobHuke MoryT GbiTb MpUMEHEHbl TpaH3ucTopkbl cepuil KT306

(V3,V6, V8, V10), KT326 (W4, V5, V7), KT315(V15), anonml KA5226(V1, V2,V9, V11-V14), MukpocxeMbl
K155JIH1(D1), K155J1A4 (D2), K15!

XKypran«Panno», 1978,N°4,¢c.58

JIOT'MYECKHME MNMPOBHUKA

JNlornyeckuin NnpobHuK, pa3paboTaHHbll C. BUPIOKOBBIM, NpeAHa3Ha4YeH AN MHAUN-
Kauuu UMNYAbLCOB, aMNANTYAa KOTOPLIX MMEEeT «HOPManbHYIO» BENNYUHY, T. €. Hanpsaxe-
HUA BeplWWH npeebiwaiot 2,4 B, a ocHoBaHusa nexart Huxe 0,4 B. MHankauunsa ocyuwecTB-
naeTca B BUAE 3HakoB «0O» 1 «1», KOTOpbIE YKa3blBalOT COOTBETCTBYICLWME YPOBHU. Touka
MHOMLMPYET HaNUYNe MMNYNbCOB.

Cxema npobHuka npuBeneHa Ha puc. 1. Ha Bxoae BkawyeH peanctop R1, npeaoxpa-
HAKWUIA NpOoBHUK OT Neperpysok. 3MUTTepHble noBToputenu VI u V2 cnyxat onsa
YMeHbLEHNNA Halrpy3kKn Ha NpoBepaeMblil Kackaj, a TakxXe ANna caBura nopora nepeknio-
YeHNNA Nlorudeckux anemeHtoB D1.17 v D1.2. JononHuTenbHbiA cABUI gocTuraeTtcq
BKJIIOYHEHWEM KpeMHueBoro gauopa V3 un repMaHueBoro V5. B peaynbTate npu BXOAHOM
HanpsXeHun Boiwe 2,4 B aneMenT D1.1 BKAIOHaeTcA M 3aXuWraeTcA cerMeHT d ceMu-
cerMeHTHOro uHaukatopa H1, nHavunpyertcsa 3Hak «1» (Nnpn 60KOBOM MONOXEHUM UHAWN-
katopa). lNpn HanpsxeHun Huxe 2,4 B aneMeHT DI.1 3akpbiBaeTcd, cerMeHT d racHer.
Mpu cHMXeHun BXoAHOTro HanpsxeHus Huxe 0,4 B BokjioyaeTca anemMeHT D1.2, BKAIO-
Yyaetca D1.3 n 3axuralorca YyeToipe cerMeHTta (a, b, g, f) vHAMKaTopa U MHAMLMpPYETCH
3Hak «0».

’ ]
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Mpyu HanW4YMu MMNYNLCOB Ha BxoAe nNpobHuka Tpurrep Ha anementax D2.1 wn D14
nepeknioyaeTcd B MOMEHTH AOCTUXEHUS HanpsiXXeHUs Ha BXoAe NOPOTroBbIX BENIMYUH
(0,4 n 2,4 B). B MOMeEHT nepexofia HaNpsaxXeHusa Ha Bxode NpobHWKA N3 COCTOAHUSA «1»
B cocTOosHUE «0» Ha Bxoae sanemeHTa coBnageHusa D2.2 kKpaTKOBPEeMeHHO NOABAAIDTCSH
nBe noruvdeckue «1», anemeHT D2.2 BkawyaeTcd n KOpoTkuil (nopagka 70 HC) oTpuua-
TeNbHbLIA MMMNYNbC C €ro BbIXOfa 3anyckaeT XAYWWUA MynbTuBuGpaTtop Ha aneMeHTax
D2.3 n DZ2.4. BoixogpHoW curHan MmynbTuBubGpaTtopa Bbi3biBaeT cBeHYeHUEe TOYKU WHOM-
KaTopa.

Ecnn amMmnnuTyfia BXOOHBIX UMNYAbCOB HUXE HOPMafibHOW, TPUITEp He nepekalyaeT-
CA 1 To4Ka MHAMKaTopa He cBeTuTcA.

Avopn V6 cnyxuT Ang 3alinTel MUKPOCXEM MPU BKJIOYEHUWM NMUTAHUA B HEMPaBUALHOWN
nonspHocTy.

Mpo6HUK cMOHTMPOBAH Ha NeYyaTHol nNnate ¢ pasmepamu 7,5x80 MM (puc. 2). BoiBo-
nbl GONbWMWHCTBA BNE€MEHTORB, PACMNONOXEHHbBIX HA OHOW CTOPOHE NeyaTHOW NAaThl,
3arHyTH Yepe3 kpaW naatbl U NoAnasHbl K KOHTAKTHBIM NAolWaakaM, HaxoOfWWUMcS
c o6paTHoll cTopoHbl nnaTel. Urna-wyn BnasgHa B na3 nedyaTHol nnatel. KoHpeHcaTtop C2
COCTOUT U3 ABYX COeAUHEHHbIX NapannenbHo koHaeHcaTopoB K53-16 no 10 Mk®d.

B npo6Huke MoxHO NpuMeHuUTb TpaH3ucTopbl KT361 u KT373 ¢ nioGbiMu GYKBEHHBI-
MU MHOEKCAaMW, BO3BMOXHO MPYMEHEHWE 1 APYIMX KPEMHUEBBIX BHICOKOYACTOTHBIX TpaH -
3UCTOPOB COOTBETCTBYIOLWEro TuNa NpoBoANMOCTH. [luoabl MOXHO 3aMeHUTb Ha niobbie
ManomolHble KpeMHuesble (V3, V4) u repmanuessle (V5 V6), MukpocxeMbl — Ha aHa-
nornyHole opyrux TTJ1 cepuin.

MccnepoBaTbk Nornyeckrve ycTpolcTBa B CTaTUHECKOM M AUHAMWYECKOM peXuMmax
no3ponseT NpobHukK, npeanoxeHHolh H. MacTtywenko u A, XXuxueHnko. lNpuHunnuans-
Haa cxeMa NpobHuka n3obpaxeHa Ha puc. 3.

Mpu oTcyTcTBUMN curHana Ha Bxone aneMmeHta Di.1 — HU3KWUIA nornyeckuil ypoBeHb,
Ha Bxoflax anemeHnToB D71.2,D01.3, D1.4 — BbicokuiA. CerMeHThl MHAMKaTopa He CBEeTAT-
cqa. Ecnu Ha Bxoa npoBHuka nocTynaeT ypOBEHb, COOTBETCTBYIOWMUNA NOTMYECKON «1»,
TO Ha BbIXofe 3aneMeHTa D71.1 6ypeTr norudeckuin «O», Ha Bbixone D71.2 — norudeckas
«1», aneMeHTol D1.3 u 01.4 ocTaloTca B nepBoHavYallbHOM cocTosiHuuK. [lpn 3ToM cBe-
TATCHA cerMeHTol b u ¢ n nupnunpyetca undpa «1». Korpa Ha Bxope npobHuka 6ypet
norndyeckuinn «0», To Ha BoIxofe snemeHnTos D1.2,01.3 n D1.4 6yneTt BbICOKNA fAoruyec-
KUA ypoBeHb U 6yAyT cBeTUTbLCHA cerMeHTnl a, b, ¢, d, e, f.
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Npu nopadye Ha Bxop npoGHUKa MMNYNbCOB C YacToTol Ao 25 Iy yepepoBaHne Lupp
«0» U «1» pasnnuumo rnasom. lNpu YacToTax cebiwe 25 Ny HadMHaeT cka3blBaTbCA BANA-
Hue koHpeHcaTopa C1. B pesynbTaTe spKOCTb CBEeYeHUS cermeHTa d pe3ko yMeHblwaeT~
ca 1 uHanuupyetca OykeBa «[1», o6o03HavalWwaa nocnefoBaTeNbHOCTb UMMNYAbCOB C Bbl~
Cokol YacToTolN Ha Bxoae npobHuka.

MpobHKUK NUuTaeTca HenocpencTBEHHO OT MUCMbBITYyeMoro ycTpoMncTtBea.
nutaHua +5 B cBeTUTCcA cerMeHT h (Touka).

B npoGHuke ucnonb3oBaHbl pe3auctopbl MJIT-0,125, koHoeHcaTop K50-6. BMecTo
Mukpocxembl K133J1A8 MoXHO NpuMeHnUTb Mukpocxemy K155J1A8.

Ha puc. 4 usobpaxeHo pacnosioxeHue aetanein Ha neYyaTHoW nNnate U3 ABYCTOPOH-
Hero ¢onbrMpoBaHHOTO CTEKJO TEKCToNUTa, a Ha puc. 5 — yepTexun o6enx CTOPOH ne-
YyaTHOW nnaThl.

Npo6HuUK ¢ nocTaTo4YHO GONbIWINM BXOAHLIM COMPOTUBAEHUEM 1 BLICOKOW YeTKOCTbIO
HanpskeHua npennoxeH

NMpwu Hanuunn

cpabaTbiBaHUa nNpu onpefeneHHbIX YPOBHAX
B. Mupatunckum v Co WaxHoeckum. 30Ha Nepexofia U3 COCTOAHUSA, NPU KOTOPOM MH-
OVKATOPHbIM CBETOAMO FrOpPUT C NOJIHOW APKOCTBIO, B COCTOAAHME, NPU KOTOPOM cBeTo-
nuon He roput, cocTaBnaetT 30 MB nna BepxHeil rpaHuubl AormMyeckoro ypoBHa «0»
(0,4 B) n 80 mB ang HuxXHel rpaHulbl NOrM4eCcKoro ypoBHs «1» (2,4 B).

Mpo6HUK oTnMyaeTca Manoi noTpebnaeMol aHeprnei OoT UCTOYHMKA MUTAHUA NPO-
BepAeMoro yctpoiicTea, cocTaBnapuei He 6onee 12 MA.

Ha puc. 6 npueBeleHa npuHuuNualbHaa anekTpuyeckana cxema npobHuka. OHa co-
CTOUT U3 ABYX HE32aBUCUMBbIX MOPOTrOBEIX CXeM, OflHa U3 KOTOPbLIX COOTBETCTBYET YPOBHIO
«O», a apyras — ypoBHIO «1».

BXOOHOIoO

b7



>+58 Korpa Hanpsixenue Ha Bxooe NpobHU-
Ka nmeeT BenunuuHy 0...0.4 B, TpaH3ucTto-

%' pol V7 n V8 noporoBoii cxemMbl «1» 3aKpbl-
Vs Tl M KpacHblli cBeToanon V5 He ropwurt.
AN102A B noporosoit cxeme «0» TpaH3ucTop V9

3akpbIiT, @ TpaH3uctop VIO oTKpbIT U To-
puT 3eneHblli ceeTopuon V6, uHonuupys
Hannuyne Norn4eckoro ypoBHsl «O».

Npu noTeHUunane Ha Bxofe nNpobHWKa
0,4...2,3 B TpaH3ucTopnl V7 1 V8 no-npex-
HeMy 3akpbiThl, TpaH3uctop V9 oTkpHIT,

KA103A

> a V10 zakpuiT. lNpu aTom o6Ga ceeToanopa
He ropat. To Xe camoe HabnwpaeTcq,

KA103A ecnu Ha Bxofie Npo6HMKA HEeT curHana.
OTcyTcTBUME mMHAuKauuu, Takum obpa-
Pm 30M, CBMAETEeNbCTBYEeT O TOM, 4TO NOTeH-
00 « uvana Ha BXofle HeT uNuW Xe OH umeeT
npomMeXyTo4Hoe 3HayeHue NO OTHowe-

p /ifk] p7* HUIO K TOTMYECKUM YPOBHSAM.

' MNpu HanpsXeHuUu Ha BXofde NpobHUKa
R2 Bhille 2,3 B oTKpbiBalOTCHA TpaH3UCTOPHI
Bxad 200 x V7, V8 noporosoit cxemnl «1» (V7, V8 non-
HOCTbIO OTKPBLITH MpuU noTeHUuane BhiWe

V9 KT3428

2,4 B) n 3aropaeTtcs KpacHblil cBeToAMO
Puc. 6 V5, wumHAWMUMPYA Hanuybmne norun4eckKkoro

ypoBHA «1» [loporoeaa cxema «0» npwu
3TOM HaxoauTca B NpexHem coctodaHuu. Juopnsl VI-V4 cnyxaTt ong noeellueHnsa Hanpsa-
XeHusa, npu KoTopom cpabaTeiBaeT noporoBad cxema «1»,

KoadgduumueHT nepefiaym Toka I?,, TPaH3UCTOPOB LoJXeH GuITh He MeHee 400.
Avopnul VI-V4 KA103 (KA102) 6eckopnycHble. Bce peauctopbl OMJIT-0,125 — 5%.

HanaxusaloT Npo6HUK ¢ NOMOLbIO AenuTensa HanpaXeHusa, NoakNloyYeHHOro K UCTOU-
HUkKy 5 B, nopaBana Ha Bxo[ NpoGHuka TpebyeMblil YypoBeHb HaMpsXeHus.

MN3MeHeHMeM BeNWYuUHLl conpoTuBneHus peanctopa R7 pobuBaloTca noracaHma se-
neHoro ceeToauopa V6 npu ypoBHe BXxoAHoro Hanpsaxenua 0,4 B, a nameHeHuem co-
npoTusneHus pe3uctopa A7 — 3aXwWraHusa KpacHoro ceetoauopa V5 npu ypoBHe BXO[-
Horo HanpsaxeHus 2,4 B. ina ypo6cTtea perynupoBku pesanctopbsl A5, A7 MOXHO Bpe-
MEHHO 3aMeHUTb NepeMeHHbIMU.

Npo6Huk, paspaboTanHbli B. KonbinoBbIM, TakXe o6nafaeT BBICOKMM BXOAHbLIM CO-
npotusneHnem (R, = 200 kOM), Ho B oTnnume oT npo6Huka B. MNupaTtuHckoro n C. Wax-
HOBCKOTFOo peructpupyet u umnynbcol. OH nMeeT 3almnTy oT NnepeHanpsxeHuil no exony
(0o 250 B) v oT HeNpaBuAbLHOIO BKAKYEHUS MNOASAPHOCTU NUTAHUA.

NMpuHyunuansHaa cxema NpoGHUKA NpuBefeHa Ha puc. 7. Yepes pe3uctop RT1 cur-
Han nocTynaeT Ha 3aTBop NnoJseBoro TpaHaucTopa V3 Yepes orpaHMunTesNib BXOOHOTO Ha-
npsXxeHus Ha aunopax Vi, V2

C BhIxoOa UCTOKOBOIo NOBTOPUTENA CUrHaN noflaeTca Ha OMUTTepHbBle NoBTOopUTenn,
BbINOJSIHEHHBIE HA TpaH3ucTopax V4 u V5 koTopble yMeHbWAT BAUSIHUE BXOAOB MUKPO-
cxeM ApYr Ha Apyra v cOABUraloT YPOBHM CUTHaNoB, NMocTynawuwux Ha 3aneMeHTo D11,
D1.2. MNpu ykasaHHbIX Ha cxeMe HoMuHanax pesuncTopoB RZ2-A5 noporosble Hanpsaxe-
Hua cpabaTtbiBaHug «0» U «1» paBHbl cooTBeTCcTBEHHO 0,4 B 1 2,4 B. ina ucnons3oBaHna
npo6GHMKa Npu KoHTpoJie Uenell ¢ APYrMMU MOPOTOBbBIMKU HanpsXeHusMu HeobBxoouMo
nopobpaTb 3T PE3UCTOpPHI.
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Mpy BXOAHOM HaNpsiXeHww, NpeBbllWalolweM NOPOroBoe HanpskKeHWe Noru4eckomn
«1» Ha BbIxofax anemeHToB D1.1 n D2.2, noaenaetcqa norndecknim «0» nm cBetTutca cer-
MeHT d cBeTtoAauopgHoro mHoukatopa H1 (nHouuupyeTtca 3Hak «1»). lNpun HanpsaxeHuu
Ha BXOAe HWXEe MOopOoroBOro HanpaxeHus nornyeckoro «0O» Ha Boixoge D1.2 noaBngaeTcs
norunyeckaqa «1», Ha Bbixoae D2.1 — normyeckuin «0» n 3aXuralwTca 4Yepea pe3ucTop
R10 — cermeHT f, yepes pesucTtop RT!T v opuon V6 — cerMmeHTn a, b, g (nHouuMpyetca
3HaK «0»).

Ecnun HanpaxeHne Ha BXxoae HaxoAMTcsi B MPOMEeXYTKe MeXAy NopOoroBbiIMW Hanps-
XEeHMAMU norndecknx «0» u «1» (NPOMEXYTOYHbI yPOBEHb), TO florm4yeckune «1» Ha Bbl-
xopax D2.1 wn D2.2 Bbhi3biBalOT nosiBieHue «O» Ha Bbhixoge D2.3 n cBeTATCH CErMeHThbl
a, b, 4 (vHanuupyetTca 3Hak «M»). KonpeHcatopbl C2, C3 ycTpaHaloT Bo3byxneHne npu
nepexoiHblXx pexumMmax.

V7 KO103A
by o
L1047 mx 1« 00:7 N’I 10 mMxx
Qe o1z x6 8 -t
I5M
) fjale
v3
KA103A 123 g
KI3058 1 | kT361A R10 330 . II - l’ .
R9 330 [
=} h
R11 P
L3 10 A/13048
47 gr Rt
vé 340
KO103A
D11
é
R7 .y 023
680 51 D1 KI5S/1A3
D2 Ki55/1A8
Puc. 7

O6GHapyXeHWe MMNyJibCOB OCHOBaHO Ha 3anycke ofHoBuOGpaTopa No ppoHTY U cnaay
Kaxaoro BXoAHOro uMnyneca. OTpuuaTefbHble UMNYJAbLCH AN9 3anycka XAyWero mMyib-
TuBnbpatopa, BLINOJIHEHHOTO Ha anemeHTax D1.4. D24, C5 nw R13, dopMupyloTCcHa Ha
Boixoge anemeHta D2.3 kaxabllhi pas3, korga BXOAHOW cuUrHan nepexoaut ma «0» B «1»
n o6patHO, NMpUYeM UX OJINTESIbHOCTb 3aBUCUT OT ANNTeNnbHOCTU GPOHTA U cnafa BXoAa-
HbIX UMNYABLCOB.

K BboiIxoay XAayuiero MynbTuBubpaTtopa NOOKNIOHEH CerMeHT «To4yka», KOTOpPbIN BCHbI-
XUBaeT ABaXAbl HA KaXAblll BXOAHOW MMNYABC NPWU YacToTe CNefoBaHNA NOCAEAHUX Me -
Hee 20 U ¥ NpW AOCTATOHYHON UX ASIMTENbHOCTU.

Mpu YacToTe cnepoBaHUS BXOAHbIX MMNynbcoB Gonee 20 Iy BCnblWKKM CAMBalOTCH
B HeMpepbiBHOEe CBeYeHUe.

Mpu BXOQHOM curHane, 6AM3KOM K MeaHApY, OOHOBPEMEHHO C TOYKOW MHOULUPYIOT-
ca 3Hakn «O» U «1», MpUY4EeM UX OTHOCUTEJSIbHAs APKOCTb 3AaBUCUT OT CKBAXHOCTU WUM-
nynscog. lpu 60AbWON MAM MaNnEHbKOW CKBAXHOCTU WMHAWUMPYETCA TOABKO OAWMH K3
3TWUX 3HAKOb.
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Npo6Hnk cobpaH Ha ABYCTOPOHHel NevaTHoW nnate U3 GpONbLIMPOBAHHOIO CTEKNO-
Tekctonuta TonwmnHon 1,5 Mmm. PacnonoxeHne NpoBOAHWKOB CO CTOPOHbI AleTanei no-
Ka3aHo Ha puc. 8,a ¢ NPOTUBOMNONOXHOMW CTOPOHbLI — Ha puc. 8,6.

B npofHuke npumeHeHbl MukpocxemMmbl cepun K155, peauctopwl MJIT-0,125, koH-
neHcatopbl KM5a (C2, C3), KM6 (C7, C4) n K53-4 (C5, C6).

XKypHan«Paavo», 1980,N23,¢.30

B. BPUCKWUH, B. TPOOUMOB

NPNBOP 1A ONPEAENEHNA GASUPOBKU OBMOTOK

Hepeako npn MOHTaXe WMAM peMOHTE Pas3fIMdHOIO pPaguo3JIeKTPOHHOIO WU 3NeKTpo-
TexHuyeckoro o6opyAoOBaHUS BO3HUKaeT HeoOXOoAUWMOCTbL B onpefAeneHun Hauana
M KOHLa OOMOTOK TpaHCpOopMaTOpPOB, 3NEKTPUUECKMX MAWNH U TOMY NOAOGHLIX Y3NOB U
ycTpolicTe. U3BecTHble cnocofbl pelieHus aToll 3afadun (C NOMOLbIO MAarHUTHOW cTpen-
KW, KOHTPOJIbHOW KaTylWkn 1 T. A.) He Bceraa yaoOBHbl UNM npuemMnembl, Tak Kak TpebyloT,
HanpuMmep, NpejBapuTenbHOl cOOPKM MAarHUTHOW cUcTeMbl annapara WIu nofauuv B ero
OOMOTKN OTHOCUTENbHO HONBLLWOrNo TOKa.

OnncolBaeMblil HUXE HECNOXHBIN, HO YYBCTBUTENbHEIN Npubop no3ponsieT OLICTPO U
nerko onpefenuTb Ga3zupoBKY OOMOTOK 3MIEKTPUYECKUX MaALIWH CO CTalbHbIM, NepMan-
noeBblM NN G eppuUTOBLIM Marimtonpoeopom. leficTBne npmbopa OCHOBAHO Ha cpas-
HeHun ¢ a3 HanpaAXeHWsa Ha ABYX oOMoTKax MPOBepseMOoro ycTpolWcTBa YYBCTBUTENb-
HbBIM UHOWKATOPOM.

CTpykTypHasa cxeMma npunbopa npeactaBneHa Ha puc. 1. lNepeMeHHOe HecUHycouU-
fanbHoe HanpsixeHue, BoipabaTbiBaeMoe reHepatopoM [ noctynaeT oAHOBPEMEHHO Ha
0OMOTKY / ucneityeMmoro obbvekta YO (TpaHcdopmMaTopa, 3nekTporeHepartopa v T. Nn.)
n Ha Bxoj ¢azouyBCTBUTENIbHOINro uHaukatopa ¥ B obBmoTke // obBbekTa HaBOAWTCH
AAC, koTopada nopgaeTcsd Ha SNeKkT-

POHHBIW Knioy 3K, ynpaBnaLwwunii — -7
paboTon ¢$HazouyBCTBUTENbHOIO WH- #na K
avkaTtopa. B 3aBucumMocTu oT no- I > -
NAPHOCTU NoAKMIUeHUsa K npudopy - T
o6MoTKK // da3a HaBefeHHoW D[C i
oyneT nnu copnagaTth UIKM He coBNa- L - _
Aatb ¢ ¢asoll HanpsXeHUs Ha o06-
moTke /. CoBnageHue ¢pasz mHANLM-
pyeTcsl 3aropaHueM OAHOW NaMnsbl, Puc. 1

a HecoBnaageHne — ApYyrom.

NpuHuunuanbHas cxeMa npubdopa nsodpaxeHa Ha puc..2. JBYyXTakTHHI reHepaTop
cobpaH Ha TpaH3ncTopax VI u V2, BKNIOYEHHbIX MO cXeMe ¢ oBWumM asMmntrtepom. Hanpsa-
XeHne ¢ o6MoTkK f/f TpaHchopmaTtopa T1 noctynaeT Ha Gpa3odyBCTEMTESIbHbBIN UHAWKA-
TOop, a ¢ 0O6MOTKU [V— Ha npoBepseMbll oObekT. [epeknioyateneMm ST 3To HanpsXeHue

ou

F

MOXHO cTyneHuyaTo naMmeHdaTb B nNnpenenax 0,25...6 B.

NepemeHHOe HanpsaxeHue, CHUMaeMoe ¢ 0oOMOTKKM NMpoBepseMoro obbekTa, nopa-
eTcsl Ha BXOA 3JIeKTPOHHOro kniuya (Bxog 2), cobpaHHOro Ha TpaHaucTopax Vi14-Vi16.
Ecnu amnanTyna sToro HanpshkeHuss HegocTaTouyHa AN yeTkoW padoTwl knwuya, ee No-
BbILIAIOT BXOAHLIM TpaHchopMaTopoM T2 (curHan B 8TOM cnydyae nojaloT Ha Bxog 1)
C BbIX0Aa 3JIeKTPOHHOTO Kilo4a (C KonnekTopa TpaHaucTopa V16) curHan uyepe3 avopbl
V7, V8 noctynaeT Ha BXoA (a304yBCTBUTENbHOIO MHAWMKATOpA, COOPAHHOIO Ha TPaH3U-
cTopax V9-vi12.
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C obmoTku /// TpaHchopmaTtopa 71 nepemMeHHoe HanpsaxeHne nopaeTcs Ha Haszbl
TpaH3ucTopoB V3, V4 4yepes TokoorpaHuymBalouwmne pesncrtopsl R3, R4. TpaH3ucTopbl
paboTaloT B KNIOYHEBOM pexXwnMme, nogasas nooyvyepedHo 4Hepes agunoabn V5 V6 oTkpbiBa-
ouwwne curHansl Ha 6asn TpananctopoB V9, V10. Ho 6a3bl 3TUX TPAaH3MCTOPOB Hepes Anu-
onbl V7, V8 coeluHeHbl TakXe U € BHIXOAUM SNeKTPOHHOTO knoya. [losToMy oTkpoeTcs
TOT U3 TPAH3UCTOPORB, K 6a3e KOTOporo 6yAeT NPUNOXEHO oTpuuaTeslbHOe HanpsXeHue.
Ecnn oTkpoeTtcd, Hanpumep, TpaHsncTtop V9, 1o 3akpoetca Vi1, npu sTom OyaeT oOT-
KpbIT TpaHanctop VI2 n 3axxetcda namna H2.

CeeTnTb OyaeT naMna B ToOM nnede ¢$a3oBOro MHAMKaTopa, B KOTOPOM BBOAHOE Ha-
npsxeHve, cHnMaemoe ¢ odbMoTkun f// TpaHchopmatopa T1, no ¢pal3e coBnangaeT c Ha-
npsxeHneM B NpoBepsieMoll oo6MoTke. Tok 4Yepe3 namnbel H1 n HZ2 uMeeT MMNyNbCHLIA
XapakTtep, HO N3-3a TeNJIOBON MHEepPLUN N OTHOCUTENIbHO BLICOKOW 4acToThl reHepartopa
MUraHmua He HadbnwpgaeTcHs.

B npubope ucnonb3oBaHbl WIMPOKO pacnpocTpaHeHHble feTann. TpaH3MCcTophbl Kako-
ro-nu6éo nopdopa He TpedyT. BMecTo 1217 MOXHO Mcnonb3oBaTbh NiObIe U3 cepui
N213-M217; emecto MMN41A — nwduble n3 cepuit MN39-MN42. Anoanl A102A MOXHO
3aMeHUTb Ha Niobble KpeMHUEBbLIe NN TepMaHueBbe.

TpaHcdopmaTop T1 HaMoTaH Ha MarHuTonpoBofe cedeHneM 3,5...4 cm?’. O6MoTKa /
conepxXuTt 2x50 BuTkoB, o6MoTka // — 2x30 BUTKOB, /// — 2x100 BUTKOB U IV — 5+25+40
BUTKOB (cunTasi OT HMXHero no cxeme BbiBoAa). Bce oO6MOTKM BbINONHEHB MPOBOAOM
NMaB-1 0,15. Noebwawwunin TpaHchopmatop 72 — cTaHpapTHbii, TB3-1-2. BmecTo
HEro MOXHO MCMNOJNIb30BaTb CaMoAesNibHbIll, HaMOTaHHbIW Ha MarHmTonpoBope LLU16x20.
ObmoTka / cogepxuT 100 BuTtkoe nposopa N3aB-1 0,2, // — 3000 euTtkoe MN3B-1 0,12,
B kpaliHeM crny4yae MOXHO NpUMeHUTb N 6ol TpaHchopMaTop ¢ MarHUTONMPOBOAOM ce-
YyeHneMm 3...4cm’un kospduunedtom TpaHcpopmauum okono 20...30.
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Namnel HI n H2 — MH1-0,068. MNepekniouatenb S1 — raneTHolli, S2 — TymOnep
TB1-2, S8, S4 — [M2K. UcTouyHnkoM nutaHns npundopa cnyxut darapess N3 3JIEMEHTOB
373 o6 KM HanpsxXeHnem 9 B.

Nocne narotoeneHna npudopa HeoBXOAUMO NPOMapKUPOBaTb €ro CoeAUHNTENIbHbIE
NPOBOAHUKN (Mnu 3aXuMbl). Ona aToro coeAWHSAIOT NPOBOAHNKW Bxona 2 ¢ BbIXOOAHLIMKW
M HaXMMaloT Ha KHonky S3. Ecnu 3aroputca namna ///, ToO 3TO o3Hayaer, 4TO NPOBOAHUKN
NnonapHo OAHOWMEHHHI, T. €. COelMHEHHbBIM OJIUH C APYTMM BXOAHOMY U BHIXOLAHOMY MNpo-
BOOHWMKAM MOXHO NPUCBOWUTbL OAMHAKOBLIN CUMBON H, 4TO o3HavyaeT Hayano oOMOTKHK
(nn6o K — koHeu). BMecTo Takoro o6o3HayeHUd MOXHO NPOCTO BbIOpaTb 3T NPOBOA-
HWKW C n3onduuveill ofHOro LBeTa.

Ecnu xe npun HaxaTtmu Ha kKHonky S3 3aroputcs namna HZ2, To cneayeT NOMEHATH
MecTaMn BbIXOAHbIE NPOBOAHUKN.

Ona onpepenenns ¢asmpoBkn o6MOTOK, HanpuMep TpaHcdopmaTopa, HeobXxooumMo
BbIXOAHble 3aXUMbl Npnbéopa CoeAAMHUTbL TMOKUMKM NPOBOAHWKAMWU C BblBOgamMu nioodon
06MOTKN TpaHchopMaTopa, a BXoOHble 3aXuMbl Bxon 2 coeAnHUTL ¢ niodolt Apyron ob6-
MoTKO#. [locne aToro HaxmumaloT Ha kHonky S3. Ecnu npu sTom 3aropurtca namna H1,
4TO O3Ha4aeT, YTO 3aXMWMbl, K KOTOPbIM MOAKJIIOYEHbl MPOBOAHWKW OAHOrO LBeTa, ofHO-
MMEHHbl — MOJNIOXWM, Hayana ob6moTok. Ecnu 3aropntca namna H2, To pa3HOWMEHHbI.

B cnyuae, ecnu He 3aropuTcHd HW ofHa yamna, To creAyeT HaXaTb Ha kHonky S4
Koxtpons. 3aropaHue ofenx namn roeoput o TOM, 4To nNpubop ucnpaeeH, a B uenu o6-
MOTOK MPOBEpPSeMOro yCTPpONCTBa eCTb OOpPLIB.

NMpnbop NonesHo ykoMmniekToBaTb pamMkol pazmepamMn npumepHo 100x250 MM wm3
30...50 BnTkOB MepgHoro nposoaa [3B-2 0,51. Wcnonbaya 8Ty paMKy, MOXHO onpege-
naTh $a3npoBKY NONIOCOB OONbLINX 3NEKTPUYECKMX MalWH Nepefd NX MOHTaXoM B 06-
wem Kopnyce.

JKypHan «Pagno», 1981,N2 -8, c. 24

M. BPOHWTEWH

NPUBOP ONngd NPOBEPKUN KOHAEHCATOPOB

Non6upasa Ana KOHCTPYKUMW KOHAEHCcaTOpbl, OCOOEHHO 3NEeKTPONUTUYECKNE, HYXHO
OblTb YBEPEHHbIM, 4TO OHU He coaepXaT CKpbIThIX AedeKTOB: BHYTPEHHEro obpbiBa Bbl-
BOJOB, 3aMKHYTbIX 00Knagok, 3HauuTenbHoW yTeukn. [Ansa obOHapyxXeHns Takux pedek-
TOB M NpegHa3HadyeH npubop, NpMHUMNMaNbHas cXemMa KoToporo npuveBefeHa Ha PUCYH-
ke. OH no3BondeT NPOBepPATb KOHAEHCATOPbLl eMKOCTbIO HE MeHee 50 Nd.

lNosHakoMumca noapobHee ¢ ycTpolcTBOoM K paboTtoil npnbopa. Ha anemeHTax
DD1.1-DD1.3 co6paH reHepaTop MNpsAMOYronbHbLIX WMMMNynbcoB. YacToTa cnefoBaHud
MMNYyNbCOB NMpuMepHo 75 kll, ckBaXHOCTb (OTHOWeEHWe Nepuoga cnefoBaHWUA UMMNYINb-
COB K WX ANuTenbHocTU) okono 3. 3Tn napamMeTpbl 3aBUCAT OT COMNPOTUBIIEHUA Oe3U-
ctopa R1 n eMkocTu koHgeHcaTtopa C1.

MMnynbcel reHepaTopa nocTynaloT Ha WMHBepTop DD1.4, yMeHbwawwui BnusHue
Lenu Harpyskn Ha 4yacTOoTy FeHepaTtopa, W lajilee — Ha UeNb Harpyskyn — OHa cocTaene-
Ha n3 pesuctopoB R2, R3, koHaoeHcaTopa CZ2 n npoeepseMoro KkoHaeHcaropa. lNapan-
nenbHo pesaunctopy R2 nogkniwyeH yYepes pgnopn VDT ctpenouHbllt nupukatop PAT ¢ To-
KOM MONHOIro OTKNoOHeHns1 ctpenkn 100 MKA.

Jetanun uenu Harpyskm nogobpaHbl Tak, HTO NpPU BKAKYEHUN KHOMKoW SB2 nuTaHns
yepez vHAMKaToOp NpoTekaeT Tok okono 15 MKA. Ecnn Xe napannesbHoO KOHAEeHcaTopy
C2 6yneT noakniodyeH kHonkoiw SB7 ucnpaBHbIA NPOBepSeMbIli KOHAEeHcaTop, TOK BO3-
pacTteT 1 6yneT HaxoanTbcs B Npeaenax 40...60 MKA He3aBMCUMMO OT €MKOCTU KOHOEH-
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K bub. 14 DD1 € !

catopa (kak 6biNO ckKasaHo BhliWe,

Xp1 xp2 VD1 495 % & MWHUManbHasd €eMKOCTb KOHOEeH-
rﬂ"'“'“ﬂ‘— $B2 V02 catopa MoxeT 6biTb 50 nd)?. atmn
Lo, e npeaens NPUHUMAIOT 3a HOpMab-
B\ + Cx AN307A Hble 1 oTMedaloT Ha wkane (Mnu Ha
SBI-—-“— + +] cTeksle uHAMKaTopa) LBeTHHIM cer-
C? 68 par 1 w81 Re MeHTOM. lprueM Bo BpeM$ npo-
R2* = T700 mxA_L 458 1« BEPKM KOHLOEHCATOPOB €MKOCTbIO
15« -T 6onee 5 Mk® cTpenka mHaukatopa
P 5<7 01 BHayane pesko OTKNOHAeTCH B CTO-
b0 POHY KOHEYHOTo feJsieHUs wWKansl,
— ) a 3aTeM Bo3BpalaeTcs B Npefens
R1 15« R3 33« oo1

3 K155/1A3 cermeHTa. [pu npoBepke nondp-
HbIX SJIEKTPONUTUYECKNUX KOHIEH-
,DD”J 4001{6 900"38 ,2007"" caTOpPOB MX NNIKOCOBON BbIBOA 008 -
> 4 = & 7 & ¢ = & 3aTeNbHO COEAMHSAIOT C 3aXUMOM

1 J 1 XPT1 («+»).
14700 B cnyyae NoAKNIOYEHWUS WCIbl-
il THIBAEMOTO KOHeHcaTopa C BHyT-

i peHHUM OoOpbLIBOM cTpenka WH-

aukKatTopa ocTaHeTcsl Ha AeneHuwu
15 MkA. Korpa xe KkoHgeHcaTop NpoOUT WM ero BolBOAb 3aMKHYTH, CTpenka nHankartopa
MOXeT OTKJIOHWTbCH 3a KOHe4YHOe AerneHune wkanbl. Mpu nogknioyeHMM KoHpeHcaTopa
C yTeukoil cTpenka MHaukatopa BhlileT 3a npefensl cerMeHTa, ecnm ConpoTUBNeHne
yTeukn MeHee 60 kOM.

Onga KoOHTpons HanpsaXeHWs NMUTaHUa CNyXuT ceeTtopuop VD2, Tok yepes3 Hero orpa-
HUYyeH pe3ncTtopoM R4

JeTtann npu6opa MOXHO pa3MecCTWUTh B NloOOM noaxoasiuleM kopnyce, rabaputol ero
3aBUCAT B OCHOBHOM OT rabapuToB uHgMKaTopa U UCTOUYHNKA NUTaHUS.

HanaxueaioT npubop Tak. Haxae kHonky SB2, y6expnaloTcsi B OTKJIOHEHUU CTPESKKN
nHoukatopa Ha geneHne 15 MkA. Ecnn nokazaHua OyayT oTAMuyaTbCH OT yKa3aHHbIX 60-
nee yeM *20%, MoXxHo nogo6paTb ToOYHee pe3ncTtop R3.

Janee nogknwydaloT kK 3axnumam XP1 n XP2 koHaeHcaTtop eMKocTbio 250 nd® w, Haxas
KHonky SB1 (oaHoBpeMeHHo ¢ S82), zamevawT nokazaHus nHauwkatopa. Nopbopom
peancTtopa R2 po6urBaloTCcs OTKNOHEeHWa cTpenkun Ha aeneHne 50 MKA (cepepuHa cer-
MeHTa).

3aMKHYB 3aTeM 3aXWMbl, ydexpaalTca B OTKNOHEHUW CTPesiku 3a npepenst WKabl.

B zakniouyeHne cnegyeT OoTMeTUThb, UTO Npu Honee BLICOKOW yacToTe reHepartopa
(ee NoBLIWAIT yMeHblLIeHUEeM HoMuHanoB fAetanein R1, C1) n cooTBeTcTBylOUWEM
YMeHblIeHUN €MKOCTU KoHaeHcaTopa C2 NnpubopoM MOXHO NMPOBepsTb KOHOEHCcAaTopbl
eMKoCTblo MeHee 50 n®. Ho, kak npaBuno, NpoBepsiTb TaKne KOHQeHcaTopbl B paguo-

NOBUTENbCKOM NpakTuke He NMPUXOAUTCS.

XKypHan «Pagno», 1984, N°12,¢c.36

B. BJACEHKO

NMPUBOP ON1A HANAXMBAHUA LM®DPOBbLIX YCTPOUCTB

HanaxueaHne annapaTtypbl Ha LUMPPOBBIX MUKpOCXeMaxX TpebyeT KOHTPONS MPOXOX-
OeHNs UMNYNbCOB No aneMeHTaM paboTawwero ungpoBoro yctponcrea. lna ycne-
HOro NpoBefeHUd 8Tol onepauUnnm HeoGXOAWMBI Cpa3y HEeCKONbKO YCTPOWCTB (reHe-



paTop McnblITaTenbHbIX MMNYNLCOB, ocuunnorpad WAK nornyeckUuit NPoOBHUK U MCTOYHUK
nMTaHUa npoeepseMoro 6noka), 4YTO CBA3aHO C onpefeneHHbiMU Heygob6cTBaMu.
YnpocTuTb HanaxumBaHve undpoBolh annapatypbl nomoxeT npubop, ob6beAUHAOWMNIA
BCe ®TU yCcTpOWCTBa B o HOM Kopnyce. OnucaHne Takoro npuéopa u npennaraetcs
BHUMaHUWIO pannoniobntenei.
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Mpubop cocTONT N3 AByXKaHanbHOro reHepartopa AMCKPETHbLIX 4acToT, BblHOCHOrOI
norvyeckoro npo6GHKKa, ycTpolcTeBa Ana npoeBepkun ero pabortocnocobHoOCTU (reHepa-
Topa TecT-curHana) n 6noka NnUTaHMsa. NOMMUMO CBOEro NPAMOro HasHa4yYeHUsa, OH MOXeT
6bITh UCNONb30BAH Kak KBapLEBbI FreHepaTop WM KanubépaTtop, a Takxe kak 610K nuTa-
HUS NpoBepHAeMblX Y3JI0OB.

YcTpolicTBO no3BondeT nojay4atb ABe MocnenoBaTeslbHOCTU MMMNYJNbCOB C OUCKpeT-
HbIMW YacToTaMWu noBTopeHusd, KpaTtHbiMu 2, 5, 10, B nHtepeane 0,1 Tu... 10 MIy. OHu
XECTKO CBA3aHbl No daze M MMelT YPOBHU LWUPOKO pacnpocTpaHeHHbIX MUKPOCXeM
TPaH3UCTOPHO-TpaH3ncTopHolh norukn (TTJ1). YacToTa cnegoBaHWa MMNYNbLCOB 3a-
Aawouwero kpapueporo reHepatopa — 10 MIuU. BbixoaHble HanpsxeHusa 6noka nuta-
HMA — 5, 9 n 12 B npun ypoBHe nynbcaumnin He 6onee 5 MB. Tok cpa6aThiBaHUe y3na 3a-
wuThl 6noka — 1,6 A. leHepaTop TecT-cUrHana No3BosisgieT onepaTUBHO NPOBEpPAThL Npa-
BUJIbHOCTb MHAWKAUWKM Norunyeckux ypoeHeiht O m 1 BbiHOcHOro npo6uuka (0,7 n 2,4 B
COOTBETCTBEHHO).

MpyHuMNuanbHaa cxema ABYXKaHallbHOro reHepartopa AWCKPETHbIX YacToT WU reHe-
paTtopa TecT-curHana naobpaxeHa Ha puc. 1. lNepBblil U3 HUX COCTOWUT U3 3agalwero
KBapueBoro reHepatopa (DD1), cemnpekagHoro pennrtens yacToThl (DD2-DD8) wn pByx
OlUHAKOBLIX KOMMYTaTopoB-penntenen (DD9-DD12 w DD13-DD16).

3apawowwnii KBapueBbil reHepaTop cobGpaH No pacnpocTpaHeHHON cxeme. UMNynbChl
C ero Bbixoga nocTtynaloT Ha gekagHbli Agenutenb 4yacTtoThl. C gekagHoro penutensa MMm-
Nynbchl ¢ YacToTaMu cnegoBaHnsd, kpatHoiMn 10(1 Iy...10 MIy), npuxoasqT Ha KOMMyTa-
TOpbI-AeNNTeNNn NBYX KaHaloB, B KOTOPbIX GOPMUPYIOTCH BbIXOAHbIE CUTHaNbI.

Kaxabli U3 KOMMYTatToOpoOB-AenutTenen cOOepXWUT TPWU CTYNEeHW KOMMyTauWu W ABe i
CTYNEHWU AeNeHUs HacToThI. !

MepBaga cTyneHb KOMMyTaunMn Ha Mukpocxeme DD9 (DD13 Bo BTOpoM KaHane) npep-
cTaBnseT coboll cenekTop-MynbTUNNekKcop Ha 8 KaHanoB, KOTOPbIN B 3aBUGCHMMOGTHU
OT 3Ha4YeHWUs Koda Ha ero ynpasnsowux exogax 1, 2, 4 noaknwoYyaeT oAUH U3 MHPopma-
UMOHHBbIX BxopmoB DO-D7 k Bbixomy. Ha ynpaBnfiowme BxoAbl BO3AeWCTBYIOT ypoBHM O
nnn 1, onpependemMble NONOXEHWEM KHOMOYHBIX NepekfioyaTenen SB1.3-SB1.5. Mpwn
3TeM 4YacToTy MOBTOPEHUA'MMNYJIbCOB Ha BHIXOAE MYNbTUNMIeKCOpa MOXHO HaWTWU no

dopmMyne
F, = 1053.10754. 1045,

roe nokasatenb cTeneHW S3 U MHOXWUTeNW S4, S5 paBHbl 1 NPU 3aMKHYTbIX KOHTaKTax
COOTBETCTBYIOWMUX Nepeksiovyateneili SB1.3-SB1.5 u 0 npu pasoMKHYTHIX.

C Bbixoga MynbTuUnnekcopa DD9 (DD13) vMnyfnbCbl OAHOWN K3 4acTOT NOBTOpPeHUS
nocTynaioT Ha OfIMH W3 BXOJOB BTOPOW CTYynNneHW KOMMYTauuu Ha snemeHTtax DDI10.1,
DD12.1 (DD14.1, DD16.1) n Ha Bxon C1 mMukpocxembl DD11 (DD15), B cocTaB KOTOpOW
BXOASIT AeNUTenn Ha 2 (Bxop CT1) n Ha b (-B)?o,-u C2).

Henutenb Ha 2 — nepBada cTyneHb pgeneHnda. C ero Bbixoga (BblBoA 12) MMMynNbChl
npuxoOfT Ha ApPYroil BXxof BTOPOii CTYNeHn KoMMyTaunu ‘(BbiBon, 5 anementa DD12.1).
OHa nponyckaeT WMMNyNbChl ¢ MynbTUNnekcopa DD9 wnm nenntens B 3aBUCUMOCTHU OT
NonoxeHna nepekniodatena SB 1.1.

TpeTba CTyneHb KOMMyTa!_LMM BbINOJIHEHA aHaNoOrnyHo BTOPOW Ha 3NeMeHTax
DD10.2, DD12.2 (DD14.2, DD16.2).

Jenutenb Ha 5 mukpocxembl DD11 (DD15) — BToOpaa cTyneHb AeneHus. Ha Bbixofn
anemMenTa DD12.2 (DD16.2) MMNyNbChl C BLIXOAA BTOPOW CTYMEHW KOMMYyTauuW Mpoxo-
OAT NGO HenocpelCTBEHHO, NGO Nocie fefeHUs Ha 5 B 3aBUCMMOCTU OT MONOXEHUR
nepeknipoyarena SB 1.2

Ha Bbixooe KommMmyTaTopa-OenuTtens BKJloYeHbl WHBepTopbl DD10.3, DD10.4
(DD14.3, DD14.4), koTtopble OOAHOBPEMEHHO C U3MeHeHWeM (Gasbl MMNYNbLCOB ynyywaioT
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UX GPOHTH. HacToTy OBTOPEHUS UM~ g
NynbcoB Ha BHIXOAaX KOMMYTaTOpPOB"
penurtenen onpepensoT no ¢popmyne

F= 0,551 0’251 *1083' 102SA_ 10455’

roe nokasaTenu cTeneHn SI1-S3 mu
MHOXuUTenn S4, S5 paBHbl 1 unn O

B 3aBUCUMOCTHK OT TOro, HaxaTbl WK t
oTnylweHbl KHOMKW COOTBETCTBYIOLUX Pnc. 2
nepexnwyarenemn SB1.1-SB1.5.

MocKonbKy K KommyTaTopaM-ﬁéﬁmr_enqm nofoBefleHbl OflHW U Te Xe BXOMHbIe CUr-
Hanel, NocneaoBaTelbHOCTU UMMYJIbCOB Ha WX BLIXOHAX XECTKO CBA3aHH Mo d)aée, yTo
obneruaet paboTy c npu6opom B cnyyae MCMoNib30BaHWUS OOHON U3 MocnefoBaTeNbHOC-
Tell ONA CUHXPOHM3ALUU BHELWHUX YCTPOWCTB (Hanpumep, ocunnnorpadga), a Apyromn —
Anst npoBepkn LG pPoBoro yana. Ecnu HeoBxoaumMo Bofibllee YNCNO CUTHanoB oUcKpeT-
HbIX YacTOT, KONMWYECTBO KOMMYTaTOPOB-AeNnTeneil MOXHO yBeAUWYNTb A0 8, coednHUB
WX BXoAbl NapanfienbHo.

YcTpoWCTBO AN NpoBepku paboTocnocoBHOCTU normdyeckoro npobHUKka NOCTPOEHOo
Ha MukpocxeMme DDI7. OHo ¢opMHUpyeT WMNyNbCHOe HanpsxeHne, ¢opMa KOTOPOro
nokasaHa Ha puc. 2 (U,, n U, — cooTBeTGTBEHHO YPOBHM Jjoruyeckmnx 1 n 0). KoHpgeHca-
Top C2 B reHepaTtope TecT-curHana (puc. 1) coafaert BbiBpoCch MMNYNBCHOrO Hanpsaxe-
Hua. Ero MakcuManbHOe U MWHUMaNbHOE 3HAYEHWH YCTaHaBIMBAOT MNOACTPOEHHbLIMU
pesnctopamu R4 n R3 takuMu, 4tobbl amnnutyna BHiIGPOCOB (OAOBepUTENbHbIN UHTEpP-
Ban) oTHocuTesibHo ypoBHel U,, n U, 6bina opnHaKkoBoW N NX nepekpbiBana. B atom cny-
Yyae Npuv noaknio4YeHUn Bxopga (w,yna) K KOHTpOJibHOW nnouwanke ET nNpo6HUK peructpun-
pyet HanuuYne MMMNyNbCOB CBeYeHWeM TOYKM (Npu OTCYTCTBMM cBeuyeHnsa unmep 0 u 1)
Takaf MHAMKaLWa COOTBeTCTBYeT NMpPaBWIbHOMY oNpeAeneHuIo YPOBHEN U CNYXUT Nnpu-
3HAKOM McnpaBHOCTU NpobGHUKa.
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R1 ) J_ ct ' :Ij's 5
11k Iar MK ke 270 P 1 XP1
—4) | |Ho2
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Nornyeckmit npoBHUK, cxeMa KOTOpOro npeacrtaefeHa Ha puc. 3, Mo NpUHUWUNY pa-
60TH M cnocoby MHAOAWKAULWMKM aHaNornyeH ycTpPoOWcTBY, onncaHHoMy C. BUPIOKOBBIM
B cTatbe «Jlornyeckne npobHuku» (Pagno, 1980, N° 3, c. 30, puc. 1). OTnnune 3a-
Knio4yaeTcs B NMpMMEHEeHUU OBYX cBeTOAMOAHbIX UHAUKaTopoB HGT w HGZ BMecTo OofHO-
ro, NCNosb3oBaHUKW APYrMX ANOAOB W TPaH3NCTOPOB W U3MEHEeHWNW HOMWHaNoOB HeKOo-
TOPbIX PE3UCTOPOB AN BbipaBHUBAHWA CBEYEHWSA CErMeHTOB.

MpuHuMNUanbHas cxema BCTPOEHHOro 65oka NuUTaHna usobpaxeHa Ha puc. 4. OH
coaepxuTt gBa ctabunuzartopa HanpaxeHna. OauH W3 Hux (DA4, VI3 n VI5) o6ecneun-
BaeT nosydyeHue HanpsxeHua 5 B, HeoGxoagMMoro angd NUTaHus, ABYXKaHalbHOro reHe-
paTopa, BbIHOCHOro nornyeckoro npobHuka (XS7) n reHepartopa TecT-CUrHana, BTOpoW
(DA1, VT2, VT4) — opHoOro w3 HanpsixeHunn 5, 9 unn 12 B (XS6), Tpebyemoro anga nurta-
HWA NpoBepseMoro ycTpoWcTBa.
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g* 12 8° Mepeknioyatenem SB3 KOMMYTUPYIOT pe-

anctopbl R17, R20, R2Z B uenwu pgenuntend
S563.1 S$B3.2 SB33 BEIXOZHOTO HAMNpPSIXeHUs .
Ang yMeHbleHWs pacceWBaeMoOn Ha
TpaH3ucTope V75 MowHOCTWU BbiBOA 4 MWK-
pocxembl DA4 nopkniovyeH K oTaesIbHOMY na-
a

pamMeTpuueckoMy cTabunnusatopy Ha ane-
R17 ,QZU R22 MeHTax VD7, VD8 VTI.

22 x 22 22 x Peanctopbl R14 u R16 cnyxaT ons saliun-
Thl cTaBUNM3aToOpoB OT KOPOTKOro 3aMblka-

HUA Ha Bbixopax. Ceetoguopn HLT nhanunpy-
b eT Halnuyue HanpgaxeHua nuTaHnma npubopa.
c XS£I,+, Pozetka XS5 cnyxuTt ana nogknioyeHna
N K CeTWU APYrMX U3MepuTenbHbIX YCTPOWCTR.
_l_ R15 TpaHu3uctopn VT4 n VI5 6noka nutaHus
ey 16 x /.L crnepyeT ycTaHOBUTb Ha TeI'I'J'IOOTBOleI, obec-
0 1 MK -L N\ neymMBapllne MOUWHOCTbL paccenBaHusa 12 un
1 BT cooTBETCTBEHHO. BMecTO MMKpPOCXEM
XS7 cepun K155 B npu6ope MOXHO WCNONb30-
d /7 K nozuqecko- BaTbh UX aHanoru us cepun K133.
I \”y npoéuuxy B 3apawweM reHepatope BMeCTO MUWK-
pocxembl K155ME2 MoXHO McNofb3oBaTb
t——>58 K155ME4 wnn K155UES, BKIOYeHHbE ANS

nonyyeHns kosdpoduuneHta peneHna 10 no
cxemaMm Ha puc. 5.

TpaHchopmaTtopbl T1 n T2 — TH30O; wnx
MOXHO 3aMeHUTb W Ha niobble ppyrue
TpaHcdhopMaTophbl, BTOPUUYHbBIE OGMOTKU KO-
TOpbIX paccyuTaHbl Ha HanpsxeHuwa 18 n 7 B

& npu Tokax 1,2 m 0,6 A COOTBETCTBEHHO.
@_’ Keapueshili pesoHatop ZQ1 — PI-08.
R21 300 HanaxueaHne npubopa cBoANTCH K yC-
+ HL1 AMM026 TaHoBKe (pe3aucTopamm R17, R18, R20 wu
ci5 R22) HeoGXOpgUMbBIX HanNpaAXeHWW Ha BbIxoae
100 mxx6 B 6noka nNuTaHns.
K155UE4 KI155ME5
7 7’1. ooz, 12 2 7. 1;, 2], |2 2
2 P 2 P
19 ‘M 2 Z 2
&
7 8 3 1 3
‘——RO 8 [3 RO 8
~uc 5

Xypxan «Paguo», 1985, NR 12, c. 36
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C.MEPEBO34YUKOB

JIOTMYECKM NPOBHUK C ABYMA CBETOAMOOAMMU

3TOT Npo6HUK NO3BONAET KOHTPONMUPOBATL NOTMYECKNEe YPOBHU B PasfiMyHbIX Lensax
YCTPOWCTB Ha UUPPOBBIX MUKPOCXEMaxX, MPOBEPATb HanuMYue MMMNYNLCOB U NpuBnMaun-
TeNbHO OUeHUBaTb UX CKBaXHoOCTb. KpoMe Toro, oH nos3ponsieT onpegenuTb U «TpeTbe
COCTOfIHME», KOraa ypoBeHb NIOrMYeCKOro curHana Haxogutca Mmexay O v 1. na atux
ueneun B NpoBHUK BBeAeHb ABa cBeToanoda (CM. pucyHok): HL1 — 3eneHoro ceevyeHus,
HLZ — kpacHoro.

XP2
" N
> +
R7
510
’2’3 / D)2
AMG26 58
KT3156 vIi3
KT3156
R3
33« \
V4
XP3

Mpo6HUK COCTOUT U3 yCUNUTenss Ha TpaH3aucTope V71, noBblWapWero ero BXogHoe
conpoTuBNieHNe, U ABYX 3JIeKTPOHHLIX KnloYyell — Ha TpaHaucTtopax VI2 u VI3. lNepBbil
KNIoY ynpasnseT GEeTOAUOAOM 3€JIEHOTO CBEYEHUHA, BTOPOM — KPacGHOro.

Mpu HanpsxeHun Ha wyne XP! oTHocuTenbHo obuero nposoga (MUHYC UCTOYHUKA
nutaHua) 6onee 0,4 B, Ho MeHee 2,4 B («TpeTbe COCTONIHME»), TpaH3ucTop VI2 OoTKpHIT,
ceetonunon HLT He roput. B To Xe BpeMsa TpaH3ucTop VI3 3akpblT, NOCKONbLKY NageHus
HanpsXeHUs Ha pesnctope A3 HedoCTaTOYHO AN NMOMHOro OTKpbiBaHWS auopa VDI wu
cosfgaHUea HYXHOro cMmeuweHus Ha 6ase TpaHauctopa. MNoaTomy cBeToauon HLZ Takxke
He CBETUTCH.

Korpa HanpsixeHue Ha BXOAHOM Liyne npobHuka OyneT MeHee 0,4 B, TpaH3ucTOp
VT2 3akpoeTtcsa, 3aroputca ceeTopnuop HL1, nHanuupys ypoBeHb noruvdeckoro 0. lMpwu
HanpsxeHuu Ha wyne XP! Gonee 2,4 B oTkpbiBaeTcda TpaH3ucTop VI3, 3aropaeTtcs
ceetoauon HLZ, nHauuupysa ypoBeHb noruyeckom 1.

Ecnu Ha Bxop NpobHUKa NofaHO UMNyYNbCHOE HanpsiXeHWe, CKBaXHOGCTb UMMYNbCOR
npuénM3nTenbHO OLEHUBAIOT NO APKOCTU CBEYEeHUS TOro WA MHOTO cBeToAMOAa.

KpoMe ykasaHHbIX Ha cxeMe, B NPOoBGHUKE MOXHO MCNONbL3OBaTL APYrne Manomoly-
Hble KpeMHMeBble TPaH3UCToOpPbL COOTBETCTBYIOWEWN CTPYKTYPH, HanpuMmep, cepui
KT312, KT201 (VT1, VT3), KT203 (VT2), nio6on kpeMmHueBbn auop (VD1), ceeToauonsbl
cepun AN1102, ANN307, AJ1314 3eneHoro (HL1) n kpacHoro (HL2) ceedyeHus.

NpPoBHUK MOXHO CMOHTUpOBATL B NIOGOM noaxopasuwem kKopnyce, pacnoNioXueB Ha
ero NoBepxHocTU B ynoOHOM MecTe cBeTonunonb. M3 kopnyca BHIBOAAT MHOTOXUNIbHbIe
MOHTaxHble NMPOBOAHWKM B MOJUBUHUAXAOPWAHON wu3onsiuuun co wynamu XP2 n XP3
Ha KOHLUax — wWynsl MOAKAIOYalT K UCTOYHUKY NUTAHUS NMPOBEePAEeMOn KOHCTPYKL UK.

Mpu HanaxuBaHuu NpobHuUka NonbopomM pesnctopa AR! pobBuBalTCHA OTCYTCTBUSA
cBeYyeHUss CBeTOAMONOB B WCXOAHOM COCTOSIHUM — MpPW OTKJIOYeHHOM wyne XP7.
Mopas xe Ha aToT WYyN HanpsxeHue 2,4 B, nog6opoM peanctopa R6 pobupatotca 3axu-
raHua ceetopguopa HL2.

XKypran«Paano», 1986,N°3,¢.55
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B. XAPbSIKOB

NPOBHUK ONA NMPOBEPKN OKCUAOHLIX KOHOEHCATOPOB

CxeMa Takoro npofBHuka nprveefeHa Ha pucyHke. B MOMeHT kacaHusa wynamu npob-
HUKa, COEAMHEHHLIMK NpoBOAaMU C 3axXxumamu XT1 n XT2, npoBepsieMOro KoOHAeHcaTo-
pa (ero BbiBOAL He oTnauvBaloT OT LeNen ycTpoWcTBa), Yepes KOHOeHcaTop NpoTeKaeT
TOK 3apsIiku — BeAb NpoBepseMoe YCTPONCTBO 06ECTOYEHO U KOHAEHCATop paspsiXeH.
MoaTtoMy Ha pesnctope R1 napaeT noytu Bce

HampskeHne nuTawolled 6atapeu GBI. OTKpHI- V01 KC133A

paeTcs ctabunutpoH VDI, n B ronoBHOM Tene-

¢oHe BF! paspaeTcs rpOMKUN WeENYOoK. XTI BF1
Ecnu y koHOeHcaTopa BHYTpeHHuUn oO6phiB, - (—JLo_.

B MOMEHT KacaHus ero BLIBOAOB LWynNamMu TOK + R1 51 ﬂ_+

noTeyeT Yepes COMNPOTUBIIEHWEe MOHTaXa, LWYyH- :{rg Ry aB1 |}

Tupyowee koHpeHcatop (R,). MNapeHue Ha- I 4581

npsXkeHns Ha pesuctope BT ymMeHbWMUTCHA Ha- | ] XT2 1=

CTONLKO, 4TO CTabUNUTPOH OCTaHeTCH 3aKpbl- kJ .t

TeiM. Llenuka B TenedoHe He Bynet. Takoe BO3-

MOXHO NUWb NpKU CoONpoTUBNeHUn MoHTaxa Gonee 25 Om. B cnyyae Xe MeHblero co-
MPOTUBNEHUA LeNYOK MOXeT MOSIBUTLCH, HO 3HauyuTenbHo crabee Mo rPOMKOCTU, 4YEM
npy ucnpaBHoM koHpgeHcaTope. [Mo rpoMKoOCTU WenNyka B AafbHellleM CMoXeTe Mpu-
MEpPHO CYAWUTbL O COMPOTUBAEHUN WYHTUPYIOLWEN KOHAeHcATOp uenu.

FonosHoi TenedPoH MoXeT ObITb ManorabapuTHuli, Hanpumep, TM-3, pesucTtop —
MOLWHOCTLIO He MeHee 0,5 BT, uctoyHuk nutaHua — 6Gartapesa 3336. CobupaloT peTanu
npobHuka B Nob6oM nopxopsuem Kopnyce nnbo BHYTpU kopnyca aBomeTpa. B nocnep-
HeM BapuaHTe AN NUTaHWa NpobHWKa UcNoNb3yloT 6aTapelo aBoMeTpa.

Mpu nNopokniloyeHUU LWYMNOB K MPOBepsieMOMY KOHAeHcaTopy HeobxoAumo cnefuTsb,
yTobbl WYN oT 3axuMa X7! kacancsa CTROro MNJKCOBOro BbLIBOAa KOHAeHGaTopa, a X712 —

MWHYCOBOTO.
XKypHan «Pagvo», 1988, N26,c.34

A. MEALBEREB

MHOIOKAHAJNbHBIA TOTMYECKNIN AHAJTM3ATOP

AHanuzaTtop obecneynBaeT OAHOBPEMEHHBIN KOHTPONb YPOBHEN CUTHaNOB B BOCbMMU
Toykax unPpoBOro ycrtpolictea, cobpaHHoro Ha Mukpocxemax TTJI. OH npepcrtaensieT
coboli BOCbMUKaHalbHbLIN NOrmyeckuin NPoOHUK, B KOTOPOM MHPOpMaLUS UHAMLUPYET-
cA MHOropaspsaAHblM CeEMUCEerMeHTHLIM CBeTOAUOAHLIM UHAWKATOPOM, paboTalwWwum
B INHAMUYECKOM pexunme. McrnonbaoBaHne aHanuaaTopa 3HAYUTENLHO CokpalaeT Bpe-
MA HanaxwueaHusa uudpoBol annapaTypsl.

MpuHuyunuansHass cxeMa aHanuaaTopa usobpaxeHa Ha puc. 1. Ero BxoAHble yansl
A1-A8 aHanoruyHel onucaHHoMy B cTaTtbe JI. bypoea «Jloruyecknit npobHuk» (Papgwuo,
1978, N2 9, c. 48). Ux BoixoAobl NogkJiloyeHbl K MHOOPMaLWOHHBIM BXOAaM KOMMYyTaTo-
poB DD1 wn DD2.

Ins nooyepefHOro onpoca BXOAHLIX YCTPOWUCTE KOMMyTaTopamu u obecneyvyeHus
OWHAMUYECKOro peXuma paboTbl MHOropas3psifHOro MHAuKaTopa cnyXaT reHeparop
TAKTOBLIX UMMYNbLCOB Ha aneMeHTax DD3.1, DD3.2 n cyeTyuk DD5. CurHansl OBOUYHOTO
Kona ¢ BeixogoB 1, 2, 4 nocnegHero NocTynalT HA OAHOUMEHHbLle ynpaBnsolwmne BXoabl
KOMMyTaTopoBs un gewundppatop DD6.

71



||||||||||||||||||||| arr--------T TN
; qx__l_!lv 900 ™ £00 £ '9R¢ SO0 04 999 '900 & 999 X T T |
T & T I gz SN ES _!.H IIIIIIII 7!
o1 5204 7] 21 P!
el s B g
LI -

v00 7 £00 71 gAY Ly eag ~TR |
X ___m% § 919 '900 94 "9rQ ¥ . 7| “Zea “ " i
7 o . . .

- g £ v g Z 1aa » _ ”
“IMA 4 HN “* : _ ! %N M” “ 8y _

_W ) 714 e s ik 254 U .MM . .I_.Iill.l. IIIII ¥ .mwx
1 7 - - i ) I
P i M i 8 kel I SRR S g 7 o VEOZUH SZOA VBISIUV 1OH |
o] s<mmr| v 507 1 (Al B b 7 YTUSSIH 900 SISSLA SO0
B imll!T ,mzv m £ ] mAatGE LR P i o £YYssiX 900 00
'S | fsmwr—a el | ) 2] T 1o SUxNssiy Zoa 1aa |
3 c 9__ul, £ DL 20 ] !
_W 4 (5 '@mg) E.Q 20 b saa i | Sv » i ||||.!.-|..r|1|_ |
| S| P STe e el N E U 7 10 _
B 204 wray K .
v [ S ] - ta [ i

[ ! ] |
4
|| < v°700 I o[ 1 "
3 I ar !
IS B =1 fi — 1 |
(2 e ozey | MJ e i ! w2l |
3 A TR | £900 z 1 wm & 7 an
: M 1900 | “m ] 7] |
(8] “$he ol 4 | 0
_ @ 0mg) £ ] 20 < ! i
282 81 4 ; Tv19 ok
ST cvaa |4 | sw |aal2 L BT
_ Z pwovy) ! | bubyf,
L o e e e e e e e i e — i ———— ——— . — —

72



R .
KXPl »» b A & 2 1 x K XP2
N A AN AN A N
P11
ey |
56 4o

000000

o—ide
oa?

]

RO0000

&

a) 6)
Puc. 2

B kaxablh MOMEeHT CUrHanbl OAHOro M3 BXOAHBLIX YCTPOWCTB, HOMEP KOTOPOro cooT-
BETCTBYEeT AeCATUYHOMY 3KBUBANEHTY YrNpaBAdioWero ABOWYHOIO Koga, MNPoxoaatr Ha
BbIXOOAB KOMMYTaTOpPOB U NpeobpasyloTcs B HanpsikeHusi, HeoO6xoAuMble ana paboThl
ceMUcerMeHTHOro MHauvkatopa, npeobpasoBaTeneMm Ha Mukpocxeme DD4. Hanpsixe-
HUA C ero BLIXOAOB 4Yepe3 ToOKOOrpaHuW4YMBawlue pes3uctopbl R18-R20 BO3AENCTBYIOT
Ha COOTBEeTCTBYIOUWME MapannenbHO CoeflMHEHHble CerMeHTbl-aHOAbl BCeX pas3psanos
nHankaTtopa.

3axuraHmeM CermMeHTOB HYXHOro paspspa ynpaensietr pewndpatop DD6, Buixoabl
KOTOPOro CoeflMHEHbl C KaTofaMu MHAnkKaTopa. Tak Kak Ha BxoAb AelWwundpaTtopa NpUxo-
AAT CUTHanbl ABOWMYHOIO Koga, Ha OAHOM M3 ero BHIXOAOB B KaXAbll MOMEHT MPUCYT-
cTBYyeT ypoBeHb O, 6naropapga 4emMy U 3aXuraloTcs CErMeHTHl HYxHoro paspsina. Ecnn,
Hanpumep, B KaKOW-TO MOMEHT Ha BGeX Bhixofax cyetdyuka DD5 nosiBnsioTcs ypoBHuU O,
Ha BbIXoAbl KoMMyTatopoe DD1, DD2Z npoxoAasT CUrHanbl ¢ BXOAHOro ycTponctea Al,
a Ha Bbixope 0 pewwudpatopa DDE Bo3HUKaeT ypoBeHb 0, KOTOpH noaroTtaenueBaeTt
K paboTe nepBHl paspsd nHaukatopa. WHPopMauns, nocrynawouwas ¢ BXOAHOIO yCT-
porictea A7, nNpeobpasyerca B HeobxoouMmble ansa paboTel MHAWKATOPa HanpsixeHus,
KOTOpble 3aXWUratT CerMeHThl MepBoro paspspa, obpasywolme CUMBON, COOTBETCTBY-
IOWKUIA COCTOAHMUIO 3TOro BXoAa aHanulatopa. [pn HanpsaXeHNnn B KOHTPONUPYEeMOl TOY-
ke 0...0.6 B (ypoBeHb Q) B NepBOM paspsae uHauvkatopa otobpaxaetca uudpa O,
2,4...7 B (ypoBeHb 1) — uudpa 1, NnpvyeM B NnocnefHeM cilyyae CBeTUTCH elle 1 pasae-
NUTenbHbIN 3HaK (3andaTan) cnpaea oT undpel. OQHOBpeMeHHOe CBeYeHNe 3Haka U uud-
pbot 0 03Ha4aeT, 4TO B MUCCneAyeMON uUenn NPUCYTCTBYIOT MMMYNbLChI C YAaCTOTON CNneno-
BaHus 6onee 20 Ty, a ecnn ropuT TOJNILKO pa3aenuTeNbHbIl 3HAK, TO 3TO CBUAETenbCTRY-
eT 0 TOM, 4TO BXOAIHOE YCTPONCTBO HUKYAA He NOAKIIOYEHO.



AHanoruvyHo otob6paxalTcsl COGTOAHUA U APYrMX BXOAOB aHanu3atopa. MHbIMKU cno-
BaMu, B KaxAbli MOMEHT Ha WHAWKaTope CBETUTCH TONBKO OAWH pas3pag, HO TakK Kak
yacToTa CnefoBaHUs WMNYNbLCOB TakKTOBOrMO reHepaTopa CpPaBHUTENbHO BHGCOKA
(1500... 1700 ly), BO3HUKAET UNNIO3UA OAHOBPEMEHHOTI O CBEYEeHUs BCeX paspsafioB UH-
nvkatopa JOuopa VD25 3awuuwaeT aneMeHTb aHanuaaTopa NpPW HenpaBulbHOM (B 06-
paTHO MNONSIPHOCTU) NOAKNIOYEHUN MCTOYHWKA NUTaHUsA. AHanusaTop nNuTaeTcsa oOT
HanaxXuBaeMoro ycTpoincTtea, notpednaa Tok He 6onee 150 MA.

Jdetanu v KoHcTpykuua. B aHanu3atope npuMeHeHbl pe3uctopbl MJIT. KoHaeHca-
Top C1 — nwb6oil manorabaputHblil. TPaH3UCTOPBLI BXOAHLIX YCTPOWUGCTB MOTYT ObITb NIO-
6bIMN KPEMHWEBHIMU ManoMOLWHBIMKU COOTBETCTBYIOWEN CTPYKTyphl. BmecTo KO521A
MOXHO UCnonb3oBaTb nodbie AUOAL 3TON Cepun, a Takke Apyrne MaloMolHble KpeM-
HueBble Anoabl, BMecTo 196 — niobble ManoMollHble TepMaHueBble puoasl. MHankaTop
AJIC318A MOXHO 3ameHUTbL Ha AJIC318B.
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JleTanu aHanusatopa MOHTUPYIOT Ha ABYX MeyvyaTHbBIX nnatax M3 ABYCTOPOHHEroO
¢donbrupoBaHHOro CrteknotTekctTonuta TonuwuHon 1,5 mm. UHpukatop HGT? yctanHaBnu-
BaloT Ha nNnate 2 (puc. 2), NOANOXMB MNOA HEro TOHKYIO NpoKAaaky n3 NoponoHa, BbiBOAbI
COEefMHAIT C NnevyaTHBIMU MPOBOAHUKAMU TOHKUM NyXeEHbBIM NPOBOAOM 6e3 U3oNaALUU.

Kopnyc aHanuzatopa pas3mepamu 125x65x30 MM M3roToBAsIOT M3 NosaucTupona
TonwuHon 3 mm. Mnatel B Kopnyce pacnonarailoT ofHY Haa apyroi. Mexay cob6oil,
C rLe3gamuy 1 WTLIPAMU UX COEAUHAIT NMOHKUM MHOTFOXUNbHBIM NpPpoOBOAOM. HanpoTuB
MHAMKaTopa B NepenHen NaHenu Bblpe3aloT NPSIMOYronbHOe OTBEPCTUE, KOTOPOe 3aTeM
3aKkpbIBAOT CBETOPUNBTPOM U3 OPraHUYECKOro CTekNla KpacHOro uBerTa.

MeuvaTHag nnata 7 npeactaeneHa Ha puc. 3. OT ONUMCaHHOro B CTaTbe OH OoTAKMYaeTCq
reHepaTopoM UMMyNbLCOB, COOPaHHLIM Ha TPAH3UCTOPe U O/THOM NOTMYECKOM 3NeMEH-
Te, 6onee cnoxHbiM AfewndpaTopom MU, CnefoBaTeNbHO, HECKONIbLKO MHBIM pacnosioxe-
HWEM neyaTHbIX NPOBOAHUKOB Ha naaTax.

AHanuM3aTop MOXHO NMUTaTb He TONbKO OT HanaXMBaemMoro YCTPOUCTBa, HO WU OT Nio-
6oro ppyroro uctoyHuka (Hanpumep, 6noka NUTaHUA ANA MUKPOKaNbKYyNATOPOB),
COeflMHUB €ro MUHYCOBHIW npoBoAa € oOWKMM NMPOBOAOM MNMPOBeEpPsieMOro ycTponcTBa.
Tek KaKk HEMOAKNIOYEeHHbIE BXOAL aHanu3aTopa YYBCTBUTENbHL K MPUKOGHOBEHUIO PYK,
npu padoTe ¢ HUM HapeBaloT MeTannuyeckuin BpacneT, cCoeiMHeHHbLIN Yepe3 pe3ucTop
conpotuBneHneMm 510 kOM ¢ 06w UMM NpOBOAOM aHanulartopa.

OT pepakuuu.B uenax nuTaHna kaXO0W nnaTel aHanu3aTopa PeEKOMEHAYeTCsl YCTaHOBUTL 6ro-
KUPOBOYHLII KOHAEHCATOP eMKOCTLIo 0,047 Mk®d .

XKypHan «Paauno», 1987, N°2, ¢. 40

A. KPYIrnoB, 0. CEPTEEB

NMPNBOP ONd ONPEAENEHUA MONAPHOCTN BKJIKOYEHUA
rOIOBOK NPOMKOIOBOPUTEJIEN

Mpu M3roTOBAEHMHU MHOFOMNONOCHBLIX aKycTu4yeckux cuctem (AC) Hepepnko BO3HUKaeT
HeobXoAMMOCTL MPOBEPUTL MONAPHOCTL BKJIOYEHUA TOJIOBOK FTPOMKOTFOBOpUTENEN.
HenpaBunbHoe dazunpoBaHue X B MoHodoHU4YeckKUX AC NPUBOAMT K YBENUYEHUIO He-
paBHOMepHOGTM AYX nNoO 3BYKOBOMY AaBNEHUI0O U GHUXEHUIO XapakTEepPUCTUYHECKON
YYBCTBUTENLHOCTU, @ B cTepeodOHUYECKNUX — elle U K UCKaXeHWUIo 3BYKOBOW KapTUHbLI
BMeCTe NpoCnylWnBaHuUA.

MN3BeCTHO, YTO MONAPHOCTL FONIOBKU MOXHO onpefenuTb, Habnwopaa 3a cMeuweHneM
nndoysopa B MOMeHT NOAKNIOYEHUS 3BYKOBOW KaTYLWKKW K UCTOYHUKY NMOCTOAAHHOT O TOKa.
OpHako 3ToT cnoco® HenpuMeHuM kK BY ronoBkam (M3-3a Mano amnautyabl konebaHumn
avddysopa) u ronopkam, Bxoaauwum B CY-BY 3BeHbA AC (M3-3a Hanuyma KoHAaeHca-
TOPOB B pa3fenuTenbHblX punbrpax). bonbwumm BoamMoxHocTaMmu obnanaeT cnocobd,
OCHOBaHHBLIW Ha perucTpauuu ¢ nomowbio ocuunnorpada oTkKAMKa rosloBoK Ha Bo3aen-
CTBME KpaTKOBPEeMeHHbIX nMnynecoB. OAHAKO Takon AOBONbHO AOPOrocTOAWUNA MpuU-
6op, kak ocuunnorpad, uMeeTCa faNieko He y Kaxaoro paguonwobutens.

BHUMaHWIO YuTaTenen npepnaraeTcsa HECNOXHbIN Npubop Ana onpepeneHus Nonsap-
HOCTMU BKJIIoMeHUA ronoBok AC, B koTopoM ¢yHkUMM ocuunnorpada BLINONHAT ABa
ceeToanona. C ero noMoLbio MOXHO NPOBEPUTL MPaBUNLHOCTL pa3mMpoBaHUa AUHAMKU-
YeCkux, M30ANHAMUYECKUX U 3NEKTPOCTATUHECKMX FONOBOK NIOO0ON MOLWHOCGTU C NONIHLIM
aNeKTPUYECKUM conpoTuBieHuemM He Bonee 300 OMm.

MpuHuunNuaneHaa cxema Npubopa NpuBeneHa Ha pucyHke. OH coCcToOUT U3 popmMuU-
poBaTensl OAMHOYHbLIX UMNYNLGOB, MUKPOPOHA G MUKPOGOHHBIM YCUNTUTENEM, TPEXCTa-



6unbHOro noporoeoro yctpokcrtea (TMY) ¢ MHAMLUMpPYIOWUMK €ro COCTOSAHUE CBETO-
avopamMu u aopynonsipHoro 6ectpaHcpopmMaTopHOro NCTOHHUKA NUTaHUSA.

dopMupoBaTenb OOMHOYHLIX MMNYNLCOB cobpaH Ha TpuHuctope VS71. PaGoTaeT OH
cnenywouwum obpasom. MNMpu noakniovyeHun npubopa K ceTn KoHaeHcatop CH5 3apaxaeT-
ca po HanpsaxeHusa okono 20 B yepe3 3aMKHYTble KOHTakThl KHoMku SBT n pe3uctop
R10. Mpwn HaxaTun Ha KHOMKY OH NopakniyvaeTcs K ¢opMupoBatTenio umnynecoB. [pu
3TOM MUCTOYHUK NMUTAHUA MOJSIHOCTbLIO OTKMwYaeTcsl, obecnevynBas ranbBaHUYECKYIO pas-
BSI3KY pa3beMa XST1 oT ceTu. YnpaBnaouwmnn snekTpoa TPUHUCTOPA COeAUHEeH C KOHAeH-
caTopoM C5 yepes BpeMAalapaowyto uens RT1C6, MoaToMy OTKPbIBAETCH TPUHNCTOP He
cpasy, a CnycTa HeKoTopoe BpeMsl, Korga HanpsxeHne Ha KoHpaeHcaTope C6 AOCTUTHET
HanpsaxXeHWN BKAIOYEHUN (3TUM ycTpaHseTcsa BnusHue apebeara KOHTAKTOB KHOMKWK
SB1). OTKpLIBWUCL, TPMHUCTOP 3aMblkaeT LeNb paspsanku KoHpeHcaTtopa C5 yepes pe-
3ucTop RI3 n noacoeAnHeHHYIO K po3eTke XS1 ronoBky rcOMKOropopuTensi, U BOCMNpo-
n3BefeHHbIl €0 3BYKOBOW WMMMNYyNbC BO3AeNcTBYyeT Ha MukpodpoH BMI1. HanpsxeHue
C ero BbiXxoga ycunupaercsa HUXHUM (rno cxeme) OY MmukpocxeMmbl DAT u, nponraa yepes
orpaHuuuTent Ha anopnax VD2, VD3, noctynaet Ha Bxon TMY [1], BBINONHEHHOro Ha BTO-
poMm OY Mukpocxemb. YyBcTBUTeNnbHoCTb TINY onpepnensertca pesuctopamu R5, RZ2
uenu OOC, a nopor ero nepeknwoyeHusa (6,2 B) — oByCTOPOHHUM cTabunutpoHom VDI
uenu NOC.

Ecnn nepBbliil BOCNPUHATBIN MUKPOGOHOM WMNYNLC OTKNUKa AndPpysopa ronoBku
nonoxuteneH, TO Kak TONbLKO HanpsxeHue Ha Boixoae TMNY nocturHet 6,2 B, oTkpoetcs
cTabunutpoH VDI, yCTPOWCTBO NepPekSIIioYNTCH B YyCTOMYUMBOE COCTOAHNE, B KOTOPOM Ha-
npaxeHue Ha Boixoae QY (BbiBog 13) MMeeT NONOXUTENbHYIO NONAPHOCTL, U 3aroputcs
ceeTonunon HL1. Ecnu xe nepBbld oTKNUK auddy3opa oTpuuatenbHoln, TMNY nepexknio-
YUTCA B COCTOSIHME, B KOTOPOM MONSAPHOGTE BLHIXOAHOIO HanpsiXeHWa MPoTUBOMOJOXHAa,
1 saroputca ceetoaunop HL2. Tok Yepes cBeTooMOAL YCTaHABNUBAOT NoaB6opoM pesuc-
Topa R9.
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Mpu oTnyckaHuu kHonkun SBT npubop Bo3BpalwaeTcd B UCXOAHOE COGTosiHUe,
HeuHBepTupylowuin exon TIMNY coenunHaeTca ¢ obuwmM npoBoaoM n KoHAaeHcatop C5
BHOBb 3apfXaeTca A0 HaNpsXeHUs UCTOYHUKA NUTaHUA.

BecTtpanc¢popMaToOpHblii MCTOUHUK NUTAHUA COAEPXUT MOCTOBOMW BLINPAMUTENL Ha
ovopax VD6-VDY9, koupeucatop ¢unbTpa C7, ctabunuzartopbl HanpsxeHus Ha cTabu-
nutpoHax VD4, VD5 WN36bITOK CeTeBOro HanpsXeHus racuicsa koHaeHcaTopom C8.
LyHTupylownin ero peauctop R15 cospaeT Uuenb pas3psaaku nocne otknioyeHus npubopa
oTceTu. Peauctop R16 orpaHuuMBaeT 6POCOK TOKA B MOMEHT BKJIOYEHUS.

Npubop CMOHTUPOBAH B 4eTCKOM MNacTMacCoOBOM nucTonete. B kayecTBe KHOMKU
SB1 ucnonb3oBaH nepexknioyatens MN2K. Mukpodon MIA-201 (ero xenatenbHo cHab-
OUTbL PyNopoM) BMOHTUPOBaAH B CTBOJI NUCTONETa, Ha BepxHel YacTu Kopnyca KOTOporo
pa3mMelleHbl cBeToanoab. Po3eTka XST ycTaHOBJIeHa Ha Tople pPyKoaTKu, clofa Xe noa-
BefeH ceTeBol WHYP. B npuope ncnonbsoBaHel pe3nctopbl MJIT, koHaeHcaTopbl KA-1
(C1-C3), K50-16 (C5-C7), K73-9 (C4) n K73-17 (C8).

N3roToBneHHulli Npubop HeoBxopoumo oTkanubpoBaTb. Jna aToro, BKNKOHYMB €ro
B ceTb, NMOACOEAUHSAIOT K po3eTke B COOTBETCTBMU C yKa3aHHOW Ha PUCYHKe NOndp-
HOCTbIO 3aBE€AOMO MCMNPAaBHYIO HU3KOYAGTOTHYIO FONOBKY C MapKUMpoBaHHLIMU BbIBopa-
Mu. 3atem Ha paccTogHue 1...10 cM NOAHOCAT K Hel MukpodoH BMT u HaxXumaoT Ha
kHonky SB7. AkycTu4YeCKUW MMNynbC, co3paBaembll andpdyszopomMm rosoBkm Npu ABu-
XeHuU B HamnpaBneHuu u3NyyeHus, AonXeH BknloyaTe cBeToauon HLT. Ecnu xe 3aropa-
etcsl cBeTopauon HL2 cnepyeT NOMeHATb ME@cTaMu BelBOAL MUKPOGOHA.

PaboTa ¢ npubopom npocta. K ncneltyeMoit ronoBke NOAHOCAT MUKPOGDOH U HaXu-
MaloT Ha kHonky SB1; ecnu npu saTom 3aropaetcs cBetoaunopn HL1, To BbIBOA FONOBKM,
NOAKNMIOYEHHBIN K THe3Ay «1» nonoxuTenbHbil, a K THe3Ay «2» oTpuuaTeNbHbIl. AHano-
rMyHo npoBepdAwT U da3upoBky ronoBok B AC. B 3ToM cnyyae MuUkpodoH NOAHOCAT
KHUM noouyepenHo. Ecnu kaXabll pa3 3aropaeTcyd oAUH U TOT Xe cBeToauoa, TO roJioB-
KW BKJIIOYEHbl CUH}a3Ho.

CnenyeT, oAHaKo, 3aMeTUTb, YTO B HekoTopbiX AC rofloBKM HaMEPEeHHO BKJNIOYEHb!
npotuBodaszHo, NO3TOMY NpPU NpoBepke HeOBXOAUMO 3HaTb 0COOEHHOCTU KOHKPeTHOM
monenu. Hanpumep, B AC 35AC-012, 35AC-018 n 25AC-027 HY ronoBka BKJIOYeHa
npoTtuBodasHo CY n BY ronoekam.

OT pepakuunu. 3Ta KOHCTPYKUUA uMeeT BecTpaHcPpopMaTOpHOE NUTaHUE OT CeTu NepeMeHHo-
ro toka. Cobupas, Hanaxueas v skcnnyaTupysa ee, obpaujainite ocoboe BHUMaHNe Ha cobniofeHue
TexHUKK 6e30NacHOCTU NMpu padoTe C aNekKTPoycTaHOBKaMK (CM., Hanpumep, ctaTtelo «0CToOpOoXHO!
AnekTpudeckuit Tok!» B xypHane «Pagno», 1983, N2 8, c. 55).

JIMTEPATYPA
1. Ujepbakos B. M., I'pazgoe I. H. OnekTpOHHLIE CXEMBI Ha onepauuoHHbIX younuTenax.— Kues:
TexHuka, 1988.

2Kyptan «Panuo», 1987,N°3,c.37

A. CMEXOB

MPOBHWMK JIOMMYECKWNA

Ana ero c6opkn noHapoBbuUTCA OAUH norndecknin anemeHnT 2W-HE, apBa ceetoauona u
Tpu pe3uctopa (cM. pucyHok). C NnoMoubo TaKOro NpocToro npobHMKa MOXHO onpene-
nATb ypoBeHb Niornyeckoro 0, norndeckoM 1, a Takke MPOMEXYTOYHLIN YypoBeHb (korpa
BXOoAOHOW wyn npobHuUKa NogkNiloyYeH K Lenu ¢ HanpsaxeHuem okono 1,6 B) B ycTpoWcTBax
c yuudpoBbiMu Mukpocxemamu TTJ, TTJILW, nutalowWmMMUca NOCTOAHHBIM HanpsaxeHuem
5 B. NutaoT NnpobHKMK HeNOCpPeACTBEHHO OT NPOBEPAEMOro ycTpoHWcTBA.
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15 7& Korpa wyn npobHuka kacaeTcd

uenu ¢ ypoBHeM norvyeckon 1, Ha Bbl-

Xone anemenTa DDI1.1 (BuiBOg 3) Oynert

K Bub. 14 001 + ypoBeHb noruydeckoro 0. BcnelxHet
€<«—>

XP1 ceetonuon HL1. Ecnu Xe Ha wyne 6y-
D01 K155/1A3 [eT ypoBeHb NOrnyeckoro 0, BLIXOAHOM

58 curHan afleMeHTa U3MEeHUTCA Ha Mpo-

K 6ub. 7 D01 TUBOMONOXHHI. 3aroputcs ceeToaunon

€= HL2. Mpwu kacaHuu wynomMm npobHuKa

uenu ¢ NPOMeXyTOYHLIM YPOBHEM, Ha

‘e HLZ BblXoae BsneMeHTa ©6yneT YypoBeHb
A/1310A noruyeckoro O, U HU OAUH CBETOAMOA

K ucmovHuKy ropetb He Oyger.
HLT HLZ nuUMaxuA HNeTtanu npobHuka pasMewaloT, Ha-

’\ﬂ‘____cﬁ}_& npumep, B kopnyce oT ¢pnomMacTepa.
N3 kopnyca BLIBOAAT NPOBOAHWUKKU MU-

TAaHUA OOCTATOYHOW AJIMHLL. Ha koHuax
NPOBOAHWUKOB CTABAT MeTKW MNONIAPHO-
CTW HanpaxXeHus, 4Tobbl He nepenyTaTb UX NMPU MOAKAKYEHUM K UCTOYHUKY NMUTaAHUSA
npoBepsAeMoro yctpoicTtea. Llyn MOXHO M3roTOBUTb M3 OTPE3KY TONCTOFO MeAgHOro
npoBoaa unu M3 cTanbHoW urnul. CBeToAMOAb YKPennsiioT B. OTBepPCTUSAX Ha kopnyce
¢dnomactepa. Kctatu, ceetoanons MoryT O6uTe no6ule n3 cepuit AJ1310, AN307. Okono
CBETOIMOJI0OB Ha Koprnyce xenatesibHo HaHecTn uudpel 1 1 0, 4TobOL Nerye GLINO OPUEH-
TUPOBATLCA BO BXOAHBLIX NOTMYECKUX YPOBHAX NpoOHUKA.
NpoBHUK MOXHO caenaTb 6onee 3KOHOMUYHBLIM MO NUTAHUIO, €CNU 3aMeHUTb MUKPO-
cxemy K155JIA3 Ha K155J1A2, nopknioyuMB k obuwen Toyke coeguHEHUS Pe3ncTopoB
OAWH U3 ee BOCbMU BXOAHBIX BHIBOAOB. )

KypHan «Papauo», 1988,N26,c.35

C.CTAPUKOBCKHUMN

NMPOBHUK «OB30PHbIN»

Ero cxema npuBefeHa Ha pucyHke. lNpobHuk npepcraBnaser cobol NATb CaMoOCTOS -
TenbHbBIX LLlene c¢o CBeToANOAHBIM UHANKATOPOM B kaxaon. O6Wwuin npoBop Bcex Lenen
C nomouwblo Buskn XP6 coegUHAIOT ¢ 0OWKUM MPOBOAOM MPOBEPHAEMON KOHCTPYKUUM,
BLINOJSIHEHHON Ha UWUPPOBLIX MuUkKpocxeMax. Bunku xe XP71-XP5 nopknioyaloT K nNpoBe-
pAeMblM UenaM, HanpuMmep, K BXOAHLIM NUGO BHIXOAHLIM BbIBOAAM KOHTPONUPYEMBIX
MUKPOCXEM.

Kak TONbKO Ha KOHTPONUPYEMOM y4acTke nosiB- XP1 HLT A/13076 79’
nAeTcHd ypoBeHb noruyeckon 1, BCMNbIXMBaAET COOT-
BeTCGTBYLOWUN cBeToauopn. Ecnu Xe Ha yyacTke R1 390
ypoBeHb norudeckoro 0, cBeTOAMOA HE TopuT. e
Habniopaa 3a BCNbIXMBaAaHWEM ¥ MNoOracaHuem XP5 R5 390 * %‘
cBetoononoB npob6HWKa, aHanuaupyloT pabdoTy |
TOrO WAW UHOTFO y3Na KOHCTPYKLUU. HLS A/3076
HYucno uenel — kKaHanoB MNpoOHWKa MoXeT XPé
6blITb 3HaYMTENBHO OONblUE — BCE 3aBUCUT OT Ba- é—dw

wnx HamepeHnm ncnonb3oBaThb I'|pO6Hl/IK B NMpakKkTun-
Ke paauoniobuTeNibCKOro KOHCTPYMPOBaHUS.
XypHan «Pagno», 1989, N 2, c. 67
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A. BONros

NCIBbITATENIb OKCUOHbIX KOHOEHCATOPOB

OnbIT peMOHTa NpoMbILINEeHHOW 1 6LITOBON paauoannapaTypbl nokasan, 4yTo Hambo-
Jsiee 4acTO BCTpeYalwWasacs HEUCNPABHOCTE — NOTEPA eMKOCTU OKCUAHbBIX KOHAEHCAaTo-
poB. O6HapyXuTb Takylo HEUCNPaBHOCTL AOBOJIBHO TPYAHO, a NPOrHO3UPOBaTb 0TKa3 MNno
9TON NprunHe Boobue HEBO3MOXHO.

lNpeanaraemuln npubop NnpeaHasHavyeH ANd U3MepeHUs eMKOCTH OKCUOHBIX KOHAEH-
caTOpOB B COCTaBe y3/la, B KOTOPOM OHU MpuMeHeHbl (T. e. 6e3 BelNanBaHua U3 yana).
NMapaMeTpsl BXoaHLIX Lenen npubopa paccumtaHsl Takum o6pasomM, 4TO NpPakTUYECKU Ha
TOYHOCTbL M3MEpPeHUs He BNUSAIT HY COMPOTUBNEHUE MOAKMNIOYEHHLIX K MPOBEPAEMOMY
KOHAEHCaTOpy Lener annapaTa, HW MNONSAPHOCTb UX 3NIEMEHTOB, HW MONFAPHOCTL MOA-

KnoYeHua caMmoro npubopa. lNpenenbl uamepeHud emkoctn — 1...1000 Mk®, OTHOCHK-
TefibHasli NOrpewWHoOCTL U3MEpPEHUS B UHTepBane 3HauveHuir 20...500 mk® — He Gonee
-20 n+40%.

NMpuHynnuanbHas cxema npubopa nlobpaxeHa Ha pucyHke. MpuHUKMN ero pelcTBUSA
OCHOBaH Ha U3MepeHWu napeHus nepemeHHoro (50 ly) HanpsaxeHua Ha penuTtene,
cocTofulemM u3 peauctopoB R1, R2 n npoBepAemoro koHaeHcatopa C,. CHumaemblii
C AenuTens CUrHan ycunuBaeTcs Mukpocxemoun DAT n nocTtynaeT Ha BHNpAMUTESNb, Bbi-
MOJSIHEHHBIN MO CXeMe yaBOeHWUs HanpsxeHus Ha auopax VDI, VD2 T[loCToaAHHaa Cco-
cTaBnfowaga BbINPAMNEHHOro HanpaxeHus depes3 norapudmupyoouwylo uenb R7VD3A8
(oHa pacwwupaeT Nnpeaenbl M3MepeHUsa eMKOCTU) NOCTynaeT Ha MukpoamnepmeTp PAT,
M ero cTpenka oTKNOHAeTCcH Ha yroJsi, o6paTHO NPONOPLUOHANbHLIA EMKOCTU KOHOEHGa-
Topa C,.

B npubope MOXHO Mcnonb3oBaTb NOCTOSAHHbLIE pe3auctopsl MJIT unu BC, nepemeH-
Hble pe3ncTtopul CM4-1 (CN5-2, NN3-45), konpeHcatopsl KM-6, MBM (C1), KT-1 (C3),
K50-6, K50-16, K53-1 (ocTanbHble).

Tpancdopmatop T1 — nwbok, MmowHoCTeIo 6onee 1 BT C nepeMeHHbIM HanpaXxeHu-
eM Ha BTopuyHoi oOMoTKe 2x22 B.

Anga nopkniodyeHuss npubopa K NpoBepAseMoOMY KOHAEHGATOPY M MNpoKaiblBaHusd
3aWMTHOIO naka, KOTOpPbLIM OOLIYHO MOKPHLITH MevYaTHble MnaTel panuoannapaTyphl,
pekoMeHAyeTCH U3TOoTOBUTL cneuuanbHblid wyn. Mo cyTu, 83To — ABa CKNEEeHHbIX KOpny-
camMu LaHroBbIX KapaHpoalwa, B KoTopble BMeCTo rpudeneil BCTaBneHbl CTafibHble Wbl
{(UX KOHLbl CO CTOPOHBI ywka obnyxuBaloT, oOMaTulBaloT — ANA NONYyHEHUS HYXHOTO Aun-
aMeTpa — Me[OHOWN NYXEeHOoN MPOBONOKOW KU aKKypaTHO MNMponauvBalwT 3Ty 0O6MOTKY no
BCEeW ANUHE).

K yTOoNnueHHBlM KOHUAM Ui npunavBaloT rubkuil sKkpaHUPOBaHHBIN NPOBOA, KOTOPLIN
nopgknwoyaloT kK THeapnam XSI1, XS2. Ina ypo6cTtBa paboThl Uribl MOXHO cnerka usor-
HYTb — 9TO NMO3BOJUT NPOCTbIM MOBOPOTOM WX B LLAHFOBbLIX 3aXUMaX U3MeHATb pacCcTofl-
HUe MeXAy KoHuaMu.

HanaxuBaHue npubopa CBOAUTGCSH K NOAroHke (NonepeMeHHbBIM 3MeHeHUeM Conpo-
TUBNeHu pe3uctopoB R3, R7 n R8) wkanul NyTeM U3MEpPeHUs eMKOGTU 3aBEOMO UG-
NpaBHLIX KOHAEHCATOPOB G BO3MOXHO MEHbIUM AONYCKAeMblM OTKJIOHEHUEM E€MKOGTHU
OT HOMUHana (3T0, HanpuMmep, MOryT ObTb KOHAaeHcaTopb 3TO-1-3TO0-3, K52-1,
K52-1a, K53-1, K53-1a, K53-18 u T. n. ¢ ponyckom £10%).

Lkany MukpoamnepMmeTpa rpagyupyioT HenocpencTBeHHO B Mukpodapagax wunu
none3ywTcqa npu paboTe rpaayupoBodYyHon Tabnuuein. Ecnv npumMeHeH Mukpoamnep-
MEeTP G TOKOM MONHOIro oTkNoHeHus cTpenku 100 MkA, To oTMeTka 5 MKA cooTBeTCTBYET
emkocTn 1000 mk®d, otmeTkn 10, 20, 40, 60, 80 u 90 MmkA — cooTBeTcTBEHHO 500, 200,
100, 50, 20 v 10 mk®d, oTmMeTka 100 MkA — O.
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Nepen namepeHneM npubop kanubpyoT: nepeMeHHbIM pe3ncTopoM R8, ocb koTo-
poro BbiB€l€éHa Ha NULUEBYIO MNaHenb, ycTaHaBAWBalOT CTpenky Mukpoamnepmetpa PA1
Ha oTMeTky O (100 MmKA).

Npun HeoBxoaMMoOCTU npenensl N3MEPEHUHA €MKOCTM MOXHO CMeCTUTb B CTOPOHY
6onbWKUX MAWN MEHbLWUX 3HAYEHUN, OANA 4ero AocTaTo4HO 3aMeHUTb pe3anctopel AT n R2
pe3ncTtopamMun COOTBETCTBEHHO MEHbLWWUX MK 6GonblWNX CONPOTUBAEHNIA, COXPaHWB He-
M3MEHHBEIM UX OTHOLWEeHNe.

XKypHan «Paano», 1989,N°6,c.44

0. PAUWLKWIA

MPOBHUK C PACLWMPEHHBIMM BO3MOXHOCTAMMU

TeM, KOMY NMpMXoanTcs HallaXuBaTb 3N€KTPOHHbIEe YyCcTpolcTBa, cobpaHHble Ha ung-
poebix MUKpocxeMax TTJI, BnosiHE MOXET NPUroANTbLCH JNOTMHECKWn NPOoBHWK, NpPWH-
uMnuanbHas cxeMa KoToporo msobpaxeHa Ha pucyHke. B psage cnydyaeB oH gaxe MoXeT
3aMeHUTb ocuunnorpad. [lpubop xapakTepu3ylwwT Manbie pa3Mepb, Hebonbwasn
notpebnaeMas MOWHOCTb U NpocToTa B obpaweHnn. UM yaobHo nonb3oBatbca MNpu
noucke aecdekToB B 6nokax, pacrofioXeHHbBX B TPYAHOAOGTYMNHBIX MecTaX, ocobeHHo
npy peMoHTEe BHE MacTepPCKOW.

B oTnnume oOT MHOMMX APYruX KOHCTPYKUMA NpobHMK no3BonfAeT onpependats u
oTobpaxarb TpeMsa pasHOUBETHbLIMW cBeTOoAMOAaMWN He TONbKO YPOBHW HanpsxeHua O
n 1, HO N NPOMEXYTOUYHLIA YPOBEHL. BpeMa MHAMKaAUMMN KOPOTKNUX MMNYJIbCOB BCEX TPeX
ypoBHel yeBenuumBaeTcsa po 0,1 c, uto obecneynBaeT WX BU3yanbHoe HabnioaeHue.
Npw XxenaHun yBennyeHne ANNTENBHOCTN MMMYJNbCOB MOXHO BHIKAIOYWTL W Torga no Ap-
KOCTW CBe€4YeHUS CBEeTOAMOOOB MOXHO OLEHWTh WX CKBaXHOGTb W MPAMOYrONIbHOCTh.
Ana onpepeneHns Yncna npuweawWnx MMNyAbcoB NPobHUK cHabXeH cY4eTYMKOM Ha 8 C
nHankKaumen TpeMs oAHOUBETHBIMM cBeTOoANOAaMU.

Mpo6HUK TakXe No3BongeT «Ha CAYX» CYAUTb O HacToTe McocneanyeMoro curdana. inq
3TOro Ha HEM YCTaHOBNEHO THe340 ANd noAknwuyeHna TenedoHa K BbIXOAY AennTend 4ya-
CTOTHl Ha 2 (4NA 3BYKOBHLIX 4AacTOT) MAW K BLIXOAY AenunTens yacToTol Ha 4096 (ans Bhico-
KMX YacToT, BnnoTb Ao 10 MIy). Pexum paboTol npobHMKa U3MEHSAIOT OAHUM Nepeknio-
yatenem.

OCHOBHble TEXHUYECKNE XapPaKTepPUCTUKU

MHAanumpyemMele ypoBHU HanpsaxeHus, B:

Hynsa (0). e e ..0..04

MPOMEXYTOUHOTO. « o v v v et e e e et et et e e et e e e .0,4..2,4

eauvHMUbl (1), . .. ... .. ... ... ... e e e .. 2,4.5
BxogHoe conpoTueneHne, kKOM, He MeHee. . . o .40
ANNTeNnbHOCTL UCCcNeayeMbIX UMNYNbCOB, HE, HE MeHee, ... .. . 50
Notpebnaemulin TOk, MA, He Bonee. . e . . o .70

BxoaoHoe ycTponcTBo NpobHWka npeacTaBnaeT cobol BMUTTEPHBIE NMOBTOPUTENAN Ha
TpaH3ucTopax VIT u VT2 Peanctop A1 3awuwaeT ero oT neperpysok npu nogaye cur-
Hafa C HanpgaXeHWeM, NPEeBbIWaWMM HanNpsaXeHne NUTaHWa, AWM UMNYAbCOB oTpuua-
TenbHoW nonsapHocTu. Auopabl VD1-VD3 v pesunctopbl A2-R4 onpepenaioT noporn cpa-
6aTtbiBaHna anemeHTor DD1.1 v DD2.1. Nopn6opom pesnctopa RZ2 ycTaHaBAWBaIOT HUX-
HUI Npepen onpepenseMoro ypoBHda 1, a nonbopomMm pesunctopa A3 —- BepxHWiA npepen
ypoBHA 0. AnemeHTol DD1.1 v DD2.1 dopMuUpYIOT KpyThie GPOHT W cnal WMMNYNbCOB.
OnemMeHT DD1.2 onpepnensieT NPOMEXYTOUHbLI YPOBEHb NCCNENyeMOro curHana.
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CeeToamnonsl HL1-HL3 oTo6paxaloT COOTBETCTBEHHO YpoOBeHb 1, MNMPOMEXYTOYHoe
Hanpa)XeHne U ypoBeHb 0. 3T ceeToAMOAH NOAKNIOYEHB K BHIXOAAaM oAHoBUOpaTopoB
Ha aneMeHTax DD2.2-DD2.4. B noka3aHHOM Ha cXeMe NoOJIOXeHUW NepeknwoyaTens SAT
oaHoBUGpaToOpLl YANMHAIT KOPOTKME BXOAHBIE UMNYNbCH, NocTynawllne Ha HUX, Ao Ta-
KOW ANNTENbHOCTKU, NPU KOTOpPOU cBeveHWe cBeToAMOAOB 3aMeTHo rna3oM. lpwu nepe-
KNlo4YeHU nepeknio4datenda SAT B HUXHee Mo cxeMe NosoXeHue pe3uctopsl A6, A9, R12
oTKA4aTca oT obulero Npoeoda U Ha HUX Yepe3 pe3ucTtop A74 NnocTynaeT ypoBeHb 1,
KOTOpbI NepeBoAUT oaHoBUGpaTopbl B peXum noetopuTenen. [lpn aTom yBennyeHus
ONNTeNIbHOCTU MMNYNLCOB He NpoucxoamT. B TakoM nonoXxeHuun Nepekniovyatens cBe-
YyeHue ceetoanopa HL2 Tem apue, yeMm GonblWwe AnuTensHocTb GpOHTA U cnaga nccne-
AyeMblX UMNyNnbCcOB. Ecnu oHu NpakTuyecku nNpsMoyronbHele, cBeTogunon HLZ He cBe-
THUTGA.

Tak kak Bxog C?1 cueTdnka DD3 nopkniwoudeH K Boixoay anementa DDI1.1, To cueTymk
NoAcuYNTHIBAET YHUCO MMNynbCcoB No ypoBHIO 1. OH MoXeT NoAcHYMTHIBaTb UX NO YPOBHIO
0, ecnn NepekniYNTL 3TOT BXOA CYHETUMKA HA BbIXoA @anemMeHTa DD2.1. K Bolxoaam cyeTt-
ynka NoAcoefnHeHbl cBeToAauoAbl HL4-HL6, kaXxAblihi M3 KOTOpHIX oToOpaXaeT cocTof-
HWe ero COOTBETCTBYIOUEro ABOUYHOIO pa3paaa. Yucno npnweawmnx UMNyNnbcoB paBHO
CYMMe BeCOBbIX KO3()PUUMEHTOB BHIXOAOB CYeTUYMKA, COOTBETCTBYOLNX KaXaoMmMy us
ceeTAWMXCcA cBeTOANOAOB HI4-HLE (cooTBeTcTBEeHHO 1, 2 U 4 nmnynsca). Kaxasle Bo-
ceMb MMNYNbLCOB LUWKN c4eTa NoBTopsAaeTcA. COpOC cyeTynka NponcxoanT Bo BpeMsa rne-
peknoveHna (Nponeta) KOHTAKTOB Nepekniodyartena SAT, Tak Kak TONbLKO B @TOT NpoMe-
XYTOK BpeMeHU Ha o6oux Bxomax Y cueTumka NpucytcTeyeT ypoBeHb 1. C Lenblo cHUXe-
HUA noTpebngeMoro Toka B NOKa3aHHOM Ha CXeMe NoJNIoXeHUWn Nepekniouvatena SAT
ceeToAnoabl HL4-HLE He cBeTaTCH.

K Bbixoay B cueTumka DD3 nocnepoeatenbHo MNoOAKNOYEHb cyeTunkn DD4.1
v DD4.2. CymmapHulin KoadpPuuUMeHT .AeneHnsa 4YacToThl Tpex cHeTuymkoB paBeH 4096.
MMmnynbcol ¢ Beixoaa 1 cueTunka DD3 nomnaloTCHd Ha OAWH M3 BXOAOB (BbBOAE) anemMeHTa
DD1.4, a nMmnynbcel ¢ Boixoda 8 cueTunka DD4.2 — Ha oouH 13 BXxonoe (BolBoa b) ane-
MeHTa DD1.3. B noka3aHHOM Ha cxeMe NonoxXeHwwn nepeknwydartens SA!? aneMeHT
DD1.3 BblksiloveH, a aneMeHT DD1.4 Bknwo4eH (Ha BolBoge 1 NMpucyTcTByeT ypoBeHb 1).
CnepoBaTenbHo, Ha TenedOH MPOXOoAAT MMNYNLCH C HacTOToW, B 2 pa3a MeHbWweln,
yeM Ha BXofe NpoGHWka. ITo HeobBXoAMMO ANg TOro, 4To06b CKBaXHOCTb MMNYNbLCOB B
TenedoHe G6bina paBHa ABYM He3aBMCWMO OT CKBAaXHOCTW uccrefyeMblX WMMNYNbCOB.
Mpu nepeknioyeHMn nNepeknw4vatens SAT B HWXHee MO CXeMe MONIOXEHWe 8neMeHT
DD1.4 3akpbiBaeTcH, a Ha TenedoH NOCTyNaKwT UMNYNbLCH C BbIXOAA OTKPHIBWErocH ane-
MeHTa DD1.3 c 4acToTon B 4096 pa3 MeHbWwen, 4eM Ha BXxoae NpobHuka, 4yTo Nno3BonseTr
npochywmnBaTb BXOAHLIE UMNYNbLCH € HacToTol Ao 10 MIu,.

Avon VD4 3auwnuiaeT NpoOHUK OT HENPaABUABLHOIO NOAKNIOYEHWA €ro K MCTOYHUKY
nutaHna. KonwaeHncatopol C4 n C5 6n0OKMPYIOT UMMNYALCHbBIE MOMEXW NO uUenu nNuTaHus,
WX cnepyeTt pacnpefennTb NO pa3HblM TOYKaM 3Tol uenNn (paBHOMEPHO).

KopnycoM npoGHWKa cAyXuUT NeHan oT LaHroBOro kapaHpawa pasmepamun 155x28x
x13 MM. Bce netanm cMoHTMpoBaHbl HA Nnate pa3mepaMn 115x21x1,5 MM, MOHTaX Bbl-
nonHeH npoeogom MIT®-0,12.

B npo6Huke Mukpocxemb cepun K555 MOXHO 3aMeHWTH Ha aHanorvyHole N3 cepumn
K155, HO Npu aToM NoTpebnaemsblli Tok yeennintca B 1,5 pa3sa.

Ovoaowl KA521B (VD1-VD3) mMoxHO 3aMeHuTb Ha KA503, KA509, KA510, KAb21,
KO522 ¢ nio6biM 6ykBeHHBIM MHaekcoM. CeeToanonsl nogonayT nwobele Apyrmne, kak no
TUNy, Tak U Nno ueety. BmecTo TpaHauctopa KT3151 MoxHo npuMeHnTs KT312, KT342,
KT3102 n 1. n., a BMecTo KT361I — KT313, KT3107 n gpyrvne, Takke ¢ nio6blM OyKBEH-
HbIM uHaekcoM. lnon 310 MoxHo 3aMeHuTb Ha [1311A. Pesuctopsl — MJIT, KoHAeHca-
Topbl C1-C3 - K50-6, a C4, C5 - KM-5.
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Nepeknoyatens, SAT MoxeT ObiTb NOGON ManorabapuTHeIl, ofoHako yooOHO NpuMe-
HUTb Nepeknwo4vatens MNAM1-1, Tak Kak €ro KOHCTPYKUMUA MO3BONAeT ycTaHaBnMBaTb
CUYEeTYUK B HYNEeBOE€ COCTOSIHME NerkuM HaxaTMeM Ha pydyKy, He NepeBOAs e€ee B Apyroe
KpallHee Pukcupyemoe nonoxeHne (NpM CHATUM YyCUNNA pydKa BO3BpallaeTcs B UCXOA-
HOe MONOXeHune).

BxoaoHoi wyn M3rotoBnieH n3 otpeska (¢ pe3bboil) OT BenocunefHon cnuubl AJANHON
50 MM, 3akpenneHHOM Ha NepeagHeM Topue kKopnyca AByMA ralikamun M2. Ha npotuBo-
NONOXHOM TOpLEe Kopnyca pacnoNoxXeHo rHe3no angd tenedora TM-2, a B oTBepcTUue
BblBEl€Hbl NpOBOOa ANA Nojadn HanpsXeHus nNuTaHua OT UccnefyemMoro yctponcTsa.

XKypHan «Paguo», 1990, Ne3,c.61

n.nonoe

MPOBHUK A4 MPOBEPKU PESNCTOPOB

HYTo6b NpoBepUTb PE3NCTOP U CNpPeaesinTb ero COoNnpoTUBNEHUE, XOTA 6ol U Npudnu-
3UTEeNbHO, COBCEM He 06a3aTenbHo NONL30BaTLCH aBOMETPOM UM OMMETPOM CO CTpe-
NOYHLIM MHAuKaTopoM. Ponb Takoro npuopa ¢ ycnexoM BHINOAHWUT NPOCTENWMNA Npo6-
HUK (pnc. 1), cob6paHHbln Ha KMOTl-MukpocxeMe n TpaHancrtope.

OcHoBy Npo6Huka cocTaBndeT cBoeoOpa3Hbli U3MEPUTENbHBIN MOCT, B KOTOpPHIA
BXOOAT NepemMeHHbIn pe3uncTtop R1, npoBepsaemblin pe3anctop R, n 4yBCTBUTENBLHHIN
«Hynb-oprad» (T. €. MHAMKaATOpP paBHOBECUHA MOCTa) ¢ OCTaBWMMMWUCH ABYMSA Nneyammu
MocTa Ha 6a3e nornmyeckoro snemeHta M-HE. Takoe nNpvMeHeHWe NOrMYeckoro ane-
MeHTa BO3MOXHO 6naropaps BeCbMa ManblM BXOAHbLIM TOKaM (AecATble U COTble Aonun
MUKpoaMnepa), HeocOXOAMMEIM ONA yNnpaBNeHUd NIOTUMYECKMM COCTOSSHUEM MUKPOCXEM
KMOT-CcTpYKTYpHI.

[TocKkONbKY B MCXOAHOM COCTOSSHUM Ha OAWH M3 BXoaoB (BuiBoA 5) sanemenTta DDI1.1
nopgaH ypoBeHb normdeckoro 0, a Ha ocTanbHbleé BXOoAbl — YPOBE€Hb normdeckon 1,
Ha BbIXOAe afileMeHTa OyAeT ypoBeHb nornyecko 1. B cBolo odyepenb Ha BbIXxone ane-
MeHTa DD1.2 — ypoBeHb normdeckoro 0, TpaH3ucTop Vi1 3akpulT, namna HLT He roput.

Mpwn nopknwoydeHun wynoB XP1 un XPZ2 k BIBOAaM NpoOBepAeMoro pesuctopa n nepe-
MelleHMN ABUXKA NepeMeHHoro pesuctopa R1 npobHuMka M3 HUXHEro no cxeme Nono-
XEeHWS B BepxHee HACTyNWT TAaKoi MOMEHT, KOorga HanpsxeHue Ha BblBoae 5 anemeHTa
NOCTUTHET Nopora nepekniyYeHna N 3neMeHT «cpaboTaeT». Ha ero Belxofe ModABUTCH
ypoBeHb iornyeckoro 0, a Ha Buixoae aneMmeHTa DD1.2 — ypoBeHb norndeckon 1. TpaH-
3UCTOP OTKPOETCH, CUTHaNbHaa namna BeNuIXHET. [0 NONOXeHUIO ABUXKA NepeMeHHOoro
pe3ncTopa MOXHO CyAUTbL O CONPOTUBNEHNN NPOBEPHAEMOro pe3ncTopa.

CnepyeT cpa3y OroBOpUTbLCH, 4YTO MNpu

YKa3aHHOM Ha cXéMe CONPOTUBNEHUMN pPeE3U-

XP1 r‘"’(bb’o 14 001 ) cTtopa AT MOXHO NPOBEPATL PE3UCTOPHI, CO-

é—r\/ oo11 0012 M1 SA7 NMPOTUBNEHNE KOTOPHLIX HE NpeBbIWaeT ero.
Ry

KpomMe TOro, Bo nabexaHue KOpOTKOro 3a-

2 9
a ] [o é MBIKAHNA WCTOYHUKA MNUTaAHWUS MNPU HUXHEM
a o—4!! Nno cxeme MNONOXEHUN ABUXKa NEepeMeHHOro
5] 12 pe3ncTopa, He cneayeT 3amMblkaTb Mexay
cobon wynsel M NogKNYaTtb K HAM pe3ncTo-
XP2 Co1
pbl conpoTuBneHneM meHee 100 OM. HTo6HI
R1 K561/1A8

npoBepsATbL pe3ncTtopbl 6onbwero (U pgaxe
100 x

K bu8. 7 D01 3HAYUTENBHO — A0 €0WHUL, Meraom) conpo-
TUBNIEHUSA, HYXHO YCTaHOBUTbL NEepeMeHHbIN

pe3ncTop cOoOTBETCTBYKOLUIEND conpoTmuBne-
Puc 1 HKUA (HO He 6onee 10 MOM).
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KoHeuHo, TO4YHOCTb «NOKa3aHWl» NpobHMKa Npyv NpoBepke pe3ncTopoB ¢ MafNblM CO-
npotueneHnem (ot 100 Om oo 5...10 kOM) HeBenuka. [NOBHICNTL €€ MOXHO 3aMeHON ne-
PEeMEeHHOro pesncTopa ApYyruM, ¢ MeHbWKM conpoTuBnennem. HeTpyaHo noranatecs,
4TO AONYCTUMO BBECTW B NPOGHMK HECKONBLKO MNEPEMEeHHLIX Pe3UCTOPOB W NoAknYaTb
UX K NOTUYECKOMY SNIEMEHTY NepekniyaTtenemMm — BO3MOXHOCTU NpoO6HUKa pacwmnpaTca.

B npo6Huke MoryT pabotate sneMeHTol U-HE mukpocxem cepuin K176, K561, K564
(Hanpumep, K176J1A8, K176J1A9 v 1. o.). Namna HL!T — nw6aa manorabaputHaa ¢ He-
G6onbWKNM TOKOM NoTpebneHNa U HanpsaxeHueMm He Gonee 6,3 B. flpkocTb ee cCBeUeHUN
ycTaHaenneawT nonb6opom peanctopa R2. BmecTo namnel nopgongeTt ceetognon — ero
-Hy)KHO BKJIOUMTL B LENb KONNekTopa nocnegoBaTtefibHO C OrPaHNYNTENbHEIM pPEe3nUCTO-
poM conpotmBneHueM He MeHee 500 Om. TpaH3ucTop MoXeT ObITh NlOGOW N3 cepuit
KT315, MMN35-MI38. .

YacTb netanem npobHMKaA MOHTUPYIOT Ha NeyaTHow nNnate (puMc. 2), KOTOpYIO ykpen-
nawT BHYTPWM Kopnyca. Tam Xe pa3MmelaloT UCTOYHMK NMuTaHua (6aTapesa «KpoHa»r).
Ha BepxHen KpblWKe Kopnyca KpenaTr NepeMeHHBn pe3ncTop, NamMny v BolKawo4Yatens
NUTaHWUA, a Yyepel OTBEpPCTME B OOKOBOW CTEHKE BHIBOAAT NMPOBOAHWKKM C LWYyNamMn Ha KOH-
ue: XP1 — 3axum «kpokogun», XP2 — Bunka.

Lkany nepeMeHHOro pe3ncrtopa rpafyvpylor, HanpuMep, NoAkAw4Yaa K wynam no-
CTOSIHHbIE PE3UCTOPbL M3BECTHOINO CONPOTUBAEHNS.

JINTEPATYPA
1. «<MHaukatop-6pacnet». — Pagno, 1987, N° 1, c. 52.
2. Maprymuc A. ina Bac, aptonwoutenn — Paguno, 1987, N2 2, c. 54.

XKypHain «Panwno», 1990,N°7,c.67

A. LNTOB

DOPABOTKA JIOTMYECKOIO NMPOBHMKA

Mo MHeHMIO aBTopa, KOHCTPYKLUMWIO nornyeckoro npobHuWKa, oNUCaHHoro B craTbe
b. CemenoBa u . CemenoBa (Papno, 1996, N2 12, ¢. 34), MOXHO ynpocTuTb, Non-
HOGCTbLIO COXpPaHWB BCE €ro BO3MOXHOCTW. Hanpummep, B HEM NpMMeHEeHa MWKpocxeMa
K1401Y02B, kotopasa copnepXuTt yetoipe OY, Mcnonb3oBaHbl Xe TOMBKO ABa W3 HWX.
Mexny TeM ocTaBwmecs cBoboAHbiMKW OY NO3BONAIOT peanu3oBaTb 3afaHHbie QYHK-
UMK, BbINONHAEMbIe B UCXOAHOM YCTPONCTBE ANCKPETHBIMKM ANOoAaMM U TPAH3UCTOPOM.
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Puc 1

Ha puc. 1 npuBepeHa npuHuUNManbHasa cxeMa gopaboTaHHOro nornyeckoro npo6-
HUWKa.

AByxnoporoebuin komnapatop Ha OY DAT1.1 n DA1.2 ncnonbsyeTcH npakTnyeckn 6es
N3MEHEHUN, NULWb CONMPOTUBNEHNe pe3ncTopoB Aenutensa RTRZ2R3R5 a takxe R4 BbIG-
paHo 6onbwum. Bnaropnaps aToMy BXOAHOE CONPOTUBAEHNE NpoOHWKa yaanocb YyBENN-
yntb ¢ 50 go 110 kOM.

Heckonbko cnoe o pa6ote npobHuka. Ecnn HanpsaxeHue Ha ero Bxoge MeHee 0,8 B,
Ha Boixoge QY DA1.2 geiicTtByeT HanpsXeHWe BbLICOKOro YPOBHSl, NMpuW 3TOM CBeTATCH
cerMeHTo a, d, € n f MHoUKaTopa HG1, oTtoOpaxatloume neByl YacTb 3Haka «0». Korpa

BXOAHOE HamnpsxeHue NPeBbICUT Be-
a) nuunHy 2,3 B, BLICOKWIN YypOBEHb MNO-

o aBUTca Ha Bbixoae OY DA1.1 U Ha WUH-
M@J AVKaTope 3acBeTUTCA TOYKa.
\z I l Yepez cymMmaTop HR6R7 curHane c
§ oBoMX BHIXOOOB KOoMMapaTtopa MNocTy-
naloT Ha noBTopuTens DA1.3. MoaTto-
o cf§ 82 MY, ecnu HanpsXxeHne Ha Bxopne Npob-

25

HMKa MeHee 0,8 B unn 6onee 2,3 B,

Ha Bbixofe DA1.3 peicTByeT Hanps-

XeHWe okono 2,2 B, ncnonblyeMoe

4 ana  saxuraHma uundpol «1». Tpwn
Odwui 3TOM, ecnun Ha Bxoae npobBHWKa Ha-
6) T npsaXeHWe HW3KOro YPOBHSA, CBeTHA-
J) P wunecs cerMeHTs b 1 ¢ fOpNCOBHIBa-

R10 e—-q:}}-e 21 10T n3obpaxeHue Hyns.
O0000001T OOCOOODODOOHN CurHan c¢ Bbixofla DA1.3 nopaBaTtb
o— o DAl 5 HenocpeACcTBEHHO Ha WHAWKaATOP He-
HG1 o—— XenaTtenbHo: APKOGTb CBe4YEeHWA cer-

O0O00O000 OO0OOCGOOOOC
ReG{L1+—o rRéc{—"1—o

MeHTOB Oyner pa3Hasa. Ho ecnum Ha-

Ry R5G~{ R? npaXeHWe MNOAHATb AO HaNpPAXeHWUs
R701—3—© ?G—E—Q‘M HacoluweHud OY, HeobBxoanMmMocTb B
nonbope orpaHMYMTENBHBEIX PE3UCTO-
«55\L¢Bx0d poB A8-R10 oTnageT W APKOCTb TOY-
KW neBOW M NpaBol YacTen 3Haka «O»

Puc. 2 6yneT oAMHaKOBOM.
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YBEeNWYNTb BHLIXOAHOE HAMNpaAXeHWe MOXHO, 3aMeHWB NOBTOPUTENb YCUAUTENEM
c koadpdnuneHtTom nepepadm 1,5...3, Ho 310 noTpebyeT ABYX AOMNONHUTENbHLIX pPe3uc-
TOPOB B LeNn o6 paTHOW CBA3MW.

3apavya peweHa uHaye. Ha OY DA1.4 co6paH KoMnapaTtop, cpaBHUBaKLWWA Hanpa-
XEeHNe Ha Bbixofe noBToputens DA1.3 ¢ HanpsXeHWem, CHUMaeMblM ¢ pe3nctopa A3
nenutena. Korpa HanpsaxeHuve Ha Boixoae DAT.3 npeBbICUT MOPOroBHIA YPOBEHb, KOM-
napartop DA1.4 nepeifeT B €AMHMYHOE COCTOSIHME W Ha WHAWKATOpe BbICBETUTCH «1»,
Tenepb, ecnu Ha BXoAa OyAeT nogaH CWUIrHan HW3KOro YPOBHSA, HanpsaxXeHWe Ha BoIXoAe
komnapatopoB DA1.2 u DA1.4 okaxeTcd OAWHaAKOBBLIM.

Korgpa Ha Bxoge npo6GHWKa AeWCcTBYeT WMNYNbCHBLIA CUrHan 4YacToTON BhilWe
20...30ly, MepuaHue MHAWKaTopa cTaHeT He3aMeTHbIM, W OH oTo6pa3uT HoNMb U
Touky. OT CKBaXHOCTW BXOAHBIX MMMYynbcoB OyAeT 3aBUCETb COOTHOWEHWE APKOCTH
CBEYeHUs NeBON U NpaBoi YacTell CUMBONa «0».

YcTpoicTBo cofpaHoO Ha neyaTHOW nnaTe, ®2CKW3 KOTOPOW NpuBefAeH Ha puc. 2,a.
PacnonoxeHne aneMeHTOB M NepeMblieK NnokasaHo Ha puc 2,6. B KoOHCTpykuun gonyc-
TUMO ucnons3oeatb OY K1401Y[2A, undpoBoii MHANKATOP MOXHO 3aMeHUTL APYruMmn
aHaNOrMYHLIMN.

NMocne MoHTaxa ycTpolicTBO He TpebyeT Hanafku, HO NMpN HeobXoANMMOCTU AONYCTU-
MO nepecTponTb Noporun cpadatsiBaHng komnapaTtopoB. lpn aToM cneayeT yunTelBaTh,
4YyTO HamnpAXeHue Ha BolBofax 3 U 6 Mukpocxembl DAT ponxHo GblTe He Gonee 2 B npn
no6oM HanpsaxeHWM Ha BXoae npobHuka (3TO COOTBETCTBYeT orpaHuMyeHuio Unnt —
3 B). MoTtpe6naeMbiii ycTpoilcTBOM TOK (npun Unut = 5 B) He npeBbiwaeT 20 MA.

HanpaxeHne NMTaHWg MOXHO yBennuuts fo 9... 15 B, 210 factT BO3MOXHOCTb Hana-
XuBaTb ycTpolicTBa Ha Mukpocxemax KMOT nornkm. ConpotrvBneHne pesncTopoB
R8-R10 npu aToM TakXe Heobxoammo yBenuunTb B 2...3 pasa.

O1 pepakuun. Noetoputens DAT.3 MOXHO VUCKNIOYNTL, MOAAB CWUrHan ¢ peanctopor R6 n R7
HenocpeacTBEHHO Ha Bxon 5 DAT.4.

2KypHan «Panauno», 1998, N°2,c.40

A. TUTOB

NMPOBHWK - TEHEPATOP
ONA NMPOBEPKW PAOVWOINPMEMHUWKOB

TakuM NpnGOpPOM MOXHO NMPOBEPATHL NPOXoXAeHWe cUrHana W OTHICKMBaTb HEWC-
npaBHOCTW B Kackajax ycunutenett 34, N4, PY kak NpUeMHUKOB NMpAMOro ycuneHua,
Tak U cynepreTepoauHHbIX, paboTalouwmnx B agnanasoHax CB n [1B. MNpob6Huk-reHepaTtop
(puc. 1) BbipaGateiBaeT konebaHma 34 vacToToli okono 1 kly u amnantypoihi 20 MB
(Ha rHespe XST ortHocutenbHo XS5) m 2 MB (Ha XS2), a Takxe konebBaHuA yYacToTon
470 klu (NY), MoaynupoBaHHble curHanoMm 34 kak no amnautype (rnyébuHa moaoynaumnmn
npuMmepHo 30%), Tak U Nno YyacTtoTre (AeBnauunsa okono 70 kl'y B o6e CTOPOHHL OT cpeAHel
yactoTel — 470 klu). AMnantyna curHana MY cocrtaBnaer 200 MkB (Ha rHe3pe XS3)
n 20 MkB (Ha XS4).

NMutaetca nNnpo6HUK oT 6aTtapen «KpoHa» HanpaxeHneM 9 B u notpebnaer Tok okono
3,5 MA (npu HaXaToln kHomnke SBT).

Npo6HUK cobpaH Ha MuWkpocxeme KI176JIE5, copepxallei 4yeTblpe 3neMeHTa
NNN-HE. Ha anementax DD71.1, DD1.2 BbinonHeH reHepatop 34, a Ha DD1.3, DD1.4 —
reHepatop MY.
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Puc 1

HanpsxeHve nutaHmna Ha obGa reHepaTopa (BolBoA 714 MUKpocXeMbl) nocTynaeT 4ye-
pes pesuctop RE, Gnaropapd YeMy OH ABNAETCA YacTblo Harpysku reHepatopa 34

U B/
(Buif. 14)
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Puc. 2
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(no curHany MY aT0T Ppe3uUCTOp 3alYyH-
TUpoBaH KoHAgeHcaTtopoM C6). MNosaTo-
MYy Ha pesucTtope R8 obpasyeTcs na-
feHve HanpaxeHus curHana 34 (dop-
Ma koneGaHUWil Ha pesncTope nNokasa-
Ha Ha BepxHeM rpacduke puc. 2). 3T10
NPUBOAUT K TOMY,
Topa MY oka3wiBaetTcs NpoMOAEenUpo-
BaHHBLIM MO aMnNAWTyne (cpedHWR rpa-
durKkHapuc. 2).

HYTO CWUrHan reHepa-

Kpome Toro, us-sza nynecupywoue-
ro xapaktepa HanpfaXeHWd NUTaHWA
reHepatopa MY ero konebaHug Moay-
nUpywTCH U No YacToTe (HUXHUA rpa-
duKk Ha puc. 2). ObbAcHAETCH 3TO TeM,
4ytTo0 3 npouyecce paboTbl reHepartopa
KoHAeHcaTop CZ2, onpejendwowWin Ya-
CTOTY reHepaTopa, Nepuonuyeckun ne-
pesapAxaetca 4yepes pesauncTtop R4 u
BEIXOQHOE CONPOTUBNEHWE 3NEeMeHTa
DD1.4.

Mpn M3MeHeHUN HanpaxXeHWsa nu-
TaHWs 3aneMeHTa M3MeHAeTcd WU ero
BHIXOAHOE CONPOTUBNEHWE, a 3HauwuT,
MW nepuop konebaHuh (Yactota cnepo-
BaHW# UMNYyNbLCOB) reHepaTopa.

Llenouyka C7R6 cnocobGcTByeT Ha-
LEeXHOMY 3anycky reHepaTtopoB npw

BKNOYEeHUU npoBHUKa KHonkol SBT.
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Pe3uctopb R7, R9, R10 oOGpa3yoT aenutenb HanpsxeHna curHana 34, a koHaeHca-
Topbl C8-C12 — penutenb HanpshxeHus curHana Y.

KpoMe ykazaHHOW Ha cxeMe, B NpobHUKE MOXHO NpUMeHUTb MukpocxeMy K561JIE5,
K176JIA7, K561JIA7 6e3 kakux-nubo namMmeHeHun petanet nnbo pucyHka neyaTtHol nna-
Tel. Pe3ucTtopbl Moryt 6bitb MJIT-0,125 unn MJIT-0,25, koHgoeHcaTopbl — Kepamuye-
ckue vnu apyrue ManorabapuTHble, KHOMOYHbIM BbikawyaTtenb SB1 — manorabapuTHbin
nepeknwoyatens Tuna MI. 3Tu getann BMecTe C UCTOYHUKOM MUTAHUS CMOHTUPOBAHHI
Ha nedatHoW nnate (puc. 3) u3 donbrMpoBaHHOro creknoTekcTonuTa. Ong ycTaHOBKU
MUKponepekfwyaTenss oAuH 13 ero BelBofoB obpesaT {puc. 4,a), a K ABYyM Apyrum
nprvnauweBawT NMPoBonoYHble [N-o6pa3Hble NepeMblikn, C NMOMOLWbIO KOTOPHIX Nepeknya-
TeNb NOANAauBaIOT K NeyaTHbIM NpoBofHukaM. lnaty ykpennsioT B KOpnyce noaxoAsiumx
pa3mMepoB.

B kauectBe rHespn XS71-XS4 moryt 6biTb MCNONb30OBaHbl KOHTAKTbl FHE3[AOBOW YacTu
pa3bema Tuna MP nnu PC. LLyn npo6HMKa MOXHO M3roTOBUTb N3 ABYX KOHTAaKTOB OTBET-
HOW 4acTu Takoro pasbeMa, chnafB uX, Kak nokaszaHo Ha puc. 4,6. Bo Bpemsa paboThl
¢ NMpoOHMKOM 1Wyn BCTaBASIOT OAHWUM KOHUOM B COOTBeTCTByKOLlee THeE3[0, a OpPYyrum
KOHLLOM KacalTCsl HYXHbIX TOYek npoBepsiemoro kackapa. O6wwuii nposBop npobHuka
(rHe3p0 XS5) noaonasiH K 3aXWUMy «KpPOKOAWN», KOTOPbIW BO BpeMsl paboThl nogkniyalT
kK o6uiemMy NpoBoAYy NPOBEPSAEMON KOHCTPYKLMMK.

_H > K BuB. 14 D01
Vo1 . 525 55 vD1-V03 KA5226
.5 MK x K Bub. 7 01 D01 K58171A7
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Al 4700 001.1 0012 0013 DDL4  puap«
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Puc §

Ecnu owunbok B MOHTaxe HeT M UCNONb3OBaHbl UCMpaBHble AeTanu, NpobHUK
HayHeT paboTtatb cpasy. [lpu HaxaTuum kHonku SB7 Ha rHezfe XS7 (OTHOCUTENBLHO
XS5 — «kpokogouna») MOXHO Habnwopaatb Ha akpaHe ocuunnorpada konebaHua 34 yvac-
ToTOW npubnuamntenbHo 1 kly, a B Toyke coeflMHeHUs KoHAeHcaTopoB C8-C10 — cur-
Han yactotoi 400...540 kl'y. C nomowbio ocumnnorpada 3Ty 4YacTOTy XenaTefbHO On-
penenuTb 6onee To4yHOo, ecnu NpoOHWKOM MpefnonaraeTcsl NpoBepsTb Cynepretepo-
OUHHbIE NMPUEMHUKN. ECnu HYXHO M3MeHUTh YacToTy reHepatopa 4, 810 MOXHO cpae-
nate nop6opoM koHOeHcaTopa C2. KpoMe Toro, npu npoBepke TpaktoB [14 6biBaeT
HY)XHO MOHW3UTb YacToTy redHepartopa 34, yBennumB eMKoCTb kKoHaeHcaTtopoB C1 u C6

B 10 pas.
XKypHan «Pagmno», 1990, N¢ 10, c. 82

B. WABAEB

NPOBHUK C LULMPOTHO-UMMNYJIbCHbIM KOOAUPOBAHVEM

CylecTBEHHO YCKOPUTbL MOHTAX W NPOBEpPKY MHOroNpoBOAHbIX KabGenellt nomoraiwoT
Tak HasblBaeMble kKaGenbHble NPoGHUKW. OHWM NO3BOAMIOT NIErKO ONpeaesinTb YCHNOBHbIE
nopAnKoBble HOMepa NPOBOAOB, OBHAPYXUTL UX 3aMblKaHWe unn o6 pbIB.
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KaGenbHblii NMpoBGHUK 06bINHO COOEpXWUT OABe OCHOBHble 4YacTu: 610K KoAuMpoBaHUS
M 6NoK AeKoAupoBaHUA W MHAWKAUMKM (MKW MPOCTO — uHAWMKauuu). lepBHA K3 HUX,
nogkylyaemMbli K OfHOMY KOHLUY kabens, cTaBuT B COOTBETCTBME KaXAoMy nposoay on-
peneneHHoe 3HayeHWe 3NleKTpUHeCKOro napameTpa, BTOpOW — Ha OAPYrom KOHLe Ka-
6en — pacwundpoBbLIBAET KOAWPOBAHHbIE CUrHanbl U MHOWLMPYET YCNOBHbIE MOPSAKO-
Bble HOMepa NpoBOAOB.

BnokKk KoiMpoBaHWUsl MOXHO BBHINONMHUTL HAa MAacCUBHbIX 3flemMeHTax: guogax [1], pes3u-
cTopax, KoHAeHcaTopax U T. n. Takne ycTpolcTBa NpocCTH B peanuzauuun, a 6narogaps
MCMNOJNIb30BaHWIO CUTHANIOB C aMNANTYAON A0 HEeCKONbKUX AECSITKOB BONbT, MoOryTt 6biThb
npuMeHeHbl Ona nNpoBepku kKabenei Gonbwoi gnuHbl. K Hepoctatkam npo6HUKOB
C Nofo6GHBIM 6NOKOM KOAWpoOBaHUA crnefyeT oTHECTUM rpoMoO3fKocTb 6/M0Ka MHAWKALUK
(ocob6eHHo Npu 60NbWOM YMcre NPpoBepsieMbIX NPoBoAoOB), oWMNGKN B onpefeleHNn Ho-
MepOoB NpW 3aMblKaHUN NPOBOAOB.

Bonee coBepweHHbl NpoBHWKU ¢ ucnonb3oBaHnemMm undppoBoin TexHUkn. bBnok kogwu-
poOBaHWS 3TUX YCTPONCTB 3HAYWTENbHO CNOXHee: OH dopMUpyeT INEeKTpPUYEeCKue UM-
nyAbChl, U KaxpoMy nposopay kabens cooTBeTCTBYeT onpefeneHHoe 3Ha4YeHWe ofHoOro
M3 Taknx napaMmeTpoB, Kak 4yactoTa, ¢aza, amMnauTyaa unn ckBaxHocTe. bnaropapa ato-
My WCKNodYaeTcsl nepe6op NpoBoaoB MpuU ornpefeneHnn WX HOMepoB, 3aMblKaHUe He
npMBoaAMT K owmnbKam B onpefeneHMn HOMepoOB He3aMKHYThix NpoBopaoB [2]. O6bI4HO
AnuHa kabens, ¢ KOTOpbIM MOXeT paboratbe Npubop, onpenensieMas Hanps>XxXeHuem nu-
TaHWsa MUKpocxeM (Npu ucnonb3oBaHUM Mukpocxem TTJ1 — 5 B), orpaHu4yeHa HecKofb-
KWUMW COTHAMU METPOB.

Mpepgnaraemblii BHUMaHWIO yuTartesieil NpPo6HUK BbINONHEH HAa Mukpocxemax KMOTI
cepuun K564. B otnnume ot npnbopa, onucaHHoro B [2], roe ycnoBHLIN HOMep npoBofa
nepepaetcsa B rnocnefoBaTesibHOM JBOWYHOM Kofe, B HEM MPUMeHEeHO WHUPOTHO-UM-
nynbcHoe (LUWN) kopupoBaHWe HOMEPORB, YTO 3HAYUTENbHO CHUXaeT YPOBEHb €EMKOCTHbIX
nomMex, BO3HUKAKLWWX OT UMNYJbCOB, MNepefaBaeMbix Mo ApyruMm nposopgam. bonee ya-
KU cnekTp curHanoe c¢ WM mopynaunein cnocoOCTBYeT yBeJIMYEHUIO «fanbHOCTU»
nelctBus npubopa. Bnok KognpoBaHUS coOepXWT B HECKONIbKO pa3 MEHbLIEE 4HYMCHO
Mukpocxem (16 Bmecto 114), a noTtpe6bngemMas MOLWHOCTb He MpeBblWAaeT HEeCKONbKUX
NecaATKoB MUANMBATT. 3TO NO3BONAET MPUMEHUTbL ANA MUTAHWS aBTOHOMHbIE UCTOYHUKN
TOKa, 4TO HeMasioBaXHo NMpu paboTe B NoNeBHIX YCNOBUAX UK MecTax, rge ncrnofib3oBa-
HMe CeTu 3aTPyOHEHO.

Kak u B npo6Huke [2], npoBoaa kabens noakni4yailT K rHe3fgaM BbIXOAHOW po3eTkK
6noka KogupoBaHusa. K NnpoBoAWM Ha IpYroM KoHLUe kabeng npukacalTcsl BXOAHbIM LY-
noM 6noka uHaoukauuun. MNpnbop paccuymtTaH Ha NpoBepky kabenei, copepxawnx
no 100 npoBomoB. HoMepa o6oOpBaHHBIX UAU 3aMKHYThEIX Ha o6ono4Yyky npoeofoB Tatno
He oToOpaxaeT, a 3aMKHYThIX MeXxay coboll — MHOMUWMPYET HOMEPOM OfHOro U3 HUX.
Y106b ONpepenutTb HOMeEpP Kaxpaoro M3 aTUx NPoBoOOB B OTAENbHOCTU, AOCTATOYHO U3-
MEHWUTb CONPOTUBNEHNE OOAHOIo N3 peanctopos (R2) B 6Gnoke MHAnKaunn.

JnnHa npoBepsaeMoro NnpoGHNKoM kabenss MoOXeT JOCTUIaTh HECKONBbKUX COTEH MeT-
poB. 3To 0O0bACHAETCHA HEKPUTUYHOCTBLIO YCTPOWCTBA K KpYyTM3He GPOHTOB NepepaBa-
eMbIX CUTHaNoB NMpu Ux gekooupoBaHuu. «[JanbHocTb» AelicTBUSA Npubéopa MoOXHo cylle-
CTBEHHO YBENUYUTb, MNOBHLICMB HanpsiXeHWe NUTaHusa 6noka kogupoBaHua go 15 B u
YMeHbIWB WNPUHY CNeKTpa NnepepaBaeMoro curHana.

MpuHuMNManbHasa cxema 6noka KoaMpoBaHusa nsobpaxeHa Ha puc. 1, anwpbl cUrHa-
JIOB B ero xXapakTepHbIX ToYKax — Ha puc. 2,a. Bnok comepXuT ctabunmanpoBaHHbIN
KBapLeBbIM pesoHaTopoM ZQ1 3apawowWwuii reHepatop Ha WHBepTopax DD1.1-DD1.3
(yactoTa cnepoBaHusa umnynbcos — 100 klu), dopmMmpoBaTenb TaKTOBbIX WMMYNbCOB
Ha cuyetynke DD2.1, dopMmnpoBaTtenb BBIXOOHLIX CWUIHANOB Ha perucrpax caBura
DDA4.2-DD16.2, y3en ycTaHOBKMW MOCNefHUX B HYNeBOe COCTOsIHWEe Ha Tpurrepe DD3.1
N YCTPOWCTBO BHLIJEPXKW BpeMeHW Ha uHBepTope DD1.4, tpurrepe DD3.2, cueTyuke
DD2.2 n peructpe DD4.1.
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Puc. 1

Mpyn BKAYEeHUW NUTaHUa camMoBo3byX[aeTcs 3afalWWil reHepatop, W CYHETHUK
DD2.1 HauynHaeT dopMuUpoBaTb Ha Bbixode 8 MMNyAbCbl C 4YacTOTOW MNOBTOpPEHUSN
6,25 kl'y. PaboTy ocTtanbHbIX y3N0B 6Jl0Ka pacCMOTPWMM C MOMEHTa NOSABJIEHUA Ha BbIXO-
ne 4 pervctpa DD4.1 HanpsixXeHus ¢ ypoBHeM norndeckon 1. C npnxonom nepBoro xe
nMnynbca TakTOBOW vacToThl Tpurrep DD3.1 ycTtaHaBnvBaeTcs B eAUHWYHOE COCTOSIHWE
(pyc. 2,a) n nepeBoAnT pervcTpbol DD4.2-DD16.2 B HyneBoe. HanpsixeHue c ypoBHem 1,
BO3HUKLWIee Ha Bhixofe anemMeHTta DD1.4 B pesynbtate WHBEePTUpPOBaHWS cuUrHana,
CHUMaeMoro ¢ Bhixoaa 4 peructpa DD16.2, 3anpeuwaeT paboTy Tpurrepa n yctaHaBnu-
BaeT B HyJleBoe cocTosiHne peructp DD4.1 n cuetuuk DD2.2.

C NnpuxoAoM BTOPOro TaKTOBOro MMnynbca Tpurrep DD3.1 BoaBpallaeTcs B HyJieBoe
coCTOosilHME M TeM caMblM paspewaeT paboTy perncipoB DD4.2-DD16.2 B pexume
caBura norvyeckoi 1 B HanpaBneHWNM Bo3pacTaHWsl HOMEepoOB BbIXOAOB ycTpoWcTBa.
MHBIMKW cnoBaMu, ANUTENbHOCTb UMNynbca oTpuLaTenbHOW MOASIPHOCTW Ha rHezpe 1
po3eTkn XS1 paBHa OABYM nNepunogamM TakKToOBOW yacToThl. HeTpyAHO nNokasaTb, 4YTO Ha
rHeszie 2 oHa COOTBETCTBYET TPeM Nepuvogam 3TOW 4YacToThl, Ha rHeage 3 — 4eThipeM
nT. O, HarHeage 100 — 101 nepunopy.

Mpwn nosiBNneHun Ha Bhixoae 4 peructpa DD16.2 (rHezpgo 100) HanpsXeHWs ¢ ypoB-
HeM 1 BKJlloyaeTcsd YCTPOWCTBO BhIAEPXKW BPEeMEHU: BO3HUKIWKWIK Ha BbIXxoAe UHBepTOpa
DD1.4 cunrHan ¢ HW3KMM NOTM4YecKMM YpoBHeM cHuUMaeT 3anpeT Ha paboTy Tpurrepa’
DD3.2, n TOT HAYUHAET U3MEHSITb CBOE COCTOSIHME B TaKT ¢ NOCTYNAOWUMWN Ha €ro cyer-
HblA BXoA4 umnynbcamMu cyetyuka DD2 1. OoHoOBpeMeHHO BbIXOOHOW CUrHan WHBepTopa
DD1.4 paspewaeT paboTy cuyetuuka DD2.2 w peructpa DD4.1. MepBblAi U3 HUX GopMU-
pyeT Ha Bbixofe 8 MMMNYAbChl C 4YacToToW cnefoBaHusl B 32 pa3a MeHblWEW TakTOBOW,
BTOPOW cABUraeT nocTtynalolWMne Ha ero BXxof CUrHalbl fnoruvyeckoi 1 B HanpaBfieHUU
Bo3pacTaHUss HOMEPOB BbIXOAOB. B MOMEHT nosiBNeHUss HanpsaXeHWUss ¢ TaKMM YPOBHEM
Ha BbiXxofe 4 nNaysa 3aKkaHYMBaeTCsl U HayMHaeTcsl HOBbLIM UWKJI ¢dopMUpPOBaHUA BbIXOA-
HbIX CUIHaNoB.
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Puc. 2

Takum o6pasom, ANUTENbLHOCTL Nay3bl Mexay NosBlNeHnem curHana 1 Ha rHesge 100
po3eTku XST u yctaHoBKoW peructpoB DD4.2-DD16.2 B HyneBoe coCToslHMEe B Hauvane
cnegyouero umMkna pa6ortol paBHa 128 nepuopnaM TaKTOBOW 4acToThl. 3TOro BpeMeHU
JocTaToqyHo ANd 4YeTKOW ¢uMKkcaumm nNokaszaHU WHONKATOPOB MNpU oTo6paxeHWW Ho-
mMmepoB, 6M3KNX K coToMy. B coctaB 65oka uHankaunm (cxema Ha puc. 3, anopbl cUrHa-
foB Ha puc. 2,6) BXOAONAT Takue Xe, Kak 1 B 6J50Ke KoAMpoBaHWs, 3afalolui reHepartop
n popmMurpoBaTENib TAKTOBbIX MMNYyNbCcOB (CooTBeTCTBEHHO DD1.1-DD1.3 w DDZ2.1), pnBy-
neKanHbI cyeTYUK Ha MUKpocxemax DD3, DD4 ¢ pewndpatopamu DD5 DD6E v cBeTo-
AVMOoAHBIMU UM poBBIMKM UHAMKaTopamu HG1, HGZ; yctpoiicTtBo ¢popMmpoBaHus Bpe-
MeHHOro MHTepBana Ha WHBepTopax DD1.4, DD1.5 n cuyetrunke DDZ2.2 n y3en KOHTpons
Hanps>XeHWs NUTaHUd, COCTOSAWNMKA M3 «TOYKU» UHAMKaTopa HGZ N ToKoorpaHuWyuBa-
ouwero peanctopa R3. B oTcyTcTBME MAKM NPU HU3KOM JIOTUHECKOM YypOBHEe BXOOHOIO
curHana (Ha Bbixoae WHBepTtopa DD1.5 — ypoBeHb 0) cuetunk DDZ.1 popmupyeTt Ha
BbixoZle 8 MMNyNbChl C TaKol Xe, Kak U1 B 6noke KoAWpoOBaHWUSl, 4acTOTOW clefoBaHus
6,25 kl'u. Ux cumtaT cyetuukun DD3, DD4. CoctosaHUsA nocnegHux gewundpyloTtca ge-
wuppatopamu DD5 DD6, opnHako, NOCKOAbKY Ha WMx BXxoAabl raweHuns () nopaHo Hanps-
XEHNEe C HU3KUM NIOrM4eckMM YypoBHEM, uHaukatopbl HG1, HGZ He cBeTHATCH.

Mpyv NoNoOXUTEeNbHOM Nepenane BXOAHOro cUrHana, koraa curHan noruwdeckoro 0 Ha
Bbixone WHBepTopa DD1.5 cmeHseTtcsa curHanom 1, cuetynk DDZ2.1 ycTaHaBnuBaeTcs
B HyneBoe cocTosiHWe, a MHAauMKatopw HG1, HGZ BbICBEYMBAIOT YCNOBHLIW HOMep Npo-
BepsieMoro nNpoBojfa, COOTBETCTBYIOWNI COCTOAHUAM cuyeTynkoB DD3, DD4 B 3TOT MoO-
MEHT.

Crnepnyoujas cMeHa ypoBHell curHana Ha Bxone (Havyano MMNynbca, HecYLLero MH-
dopMauuic o HoMepe ouyepedHoro NpoBofa) NPMBOAMUT K TOMY, 4To cueTynk DD2.1
BHOBb BKJlodyaeTca B paboTy, Ha Bbixoge DD2.2 noaBnaetcs curHan c¢ ypoBHem 1,
nepeBopsawWmii cuetynkn DD3, DD4 B HyneBoe coctodHue, a WHAuWKaTopbl HG1, HGZ2
racHyt. lepBbIii Xe TakToOBbIl WMNYyNbC Bo3BpalwaeT cuyeTynk DD22 B mcxofHoe co-
cTossHUe. B pesynbTate ypoBeHb 1 Ha ero Bhixone 1 cMeHsieTcs ypoBHeM 0, N cyeTHuKun
DD3, DD4 HauyuHawoT paboTtartb. CuyeT TakKTOBbIX UMNYJNbCOB MNpofoJixaeTcs Ao Tex Mop,
rnoka ypoBeHb HamnpsiXeHWsl Ha BXxo4e BHOBb He CcTaHeT BbICOKUM (KOHeL MHpopMauUOoOH-
HOro curHana).

Taknm o6pazoM, YUCNO TaKTOBbIX UMMYAbCOB, 3aperUCTPUpPOBaHHbLIX cCYeTYUKaMu
DD3, DD4 3a Bpemsa pgelictBuUS MHPoOpMaLMOHHOro cCuUrHana, okKas3biBaeTcsl Ha oAWH
MeHblle TOro, KOTOpoe MNOsIBUNOCH Ha Bhixofe cyetdyuka DDZ.1. 3TuM pocturaetcs
COOTBETCTBME MOKaszaHWN MHOAWKATOPOB YCNOBHOMY HomMepy npoBoga. Homep 100-ro
npoBofa UHAULUPYeETCH ABYMS HYNSAMMK. '
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Puc.3

Peanctop R2 obecneuyvBaeT 6onee HYeTkylo prUKcaunio cocTogaHNa aneMeHTa DD1.4
npyY HU3KOM YypPOBHE WJIM OTCYTCTBUM CUTrHaNa Ha Bxogde. Cuyetyukn DDZ2.1 © oboux 65no-
Kax clyXaTt ON§ WUCKNIYeHUs ouméol'(, 06yCcNOBJNIeHHbIX cnyyailHocTblo das kKonebaHum
3aflalolUUX reHepaTopoB, UX HECTABUNBHOCTbLIO, @ Takxe BAUSHUEM Kabens Ha AnuTenb-
HOCTb MHPOPMALUOHHBIX CUTHaNOB.

Bnokn npobHWKa CMOHTUPOBaHbl Ha Njarax M3 CTEKJIOTEKCTONUTA TONWUHON 1,5 MM.
MOHTax HaBeCHOMN. )inq NOBbIWEHUS MOMEXO3alUILEHHOCTU YCTPONCTRBA B LensiX NuTa-
HUSS MUWKPOCXeM yCTaHOBJIEHb 6N1OKMPOBOYHbIE KOHAoeHcaTopbl eMKocTbio 0,068 mkd
(M3 pacyeTa: oANH KOHAEHCATOP Ha KaXAble 2-3 MUKPOCXEMBbI).

NMnata 6noka KopWMpoBaHUS MoMelleHa B NnacTMacCoOBBW Kopnyc paamepamu
110X90X40.MM, 6noka vHgukaumn — B Kopnyc paamepamu 130x60x50 MM . Bbixonbl
6noka KoaonpoBaHWA coeAnHeHbl ¢ rHeazpamMun po3eTkn XST nMposopamMu ANVHOW oKono
200 MM, cBA3aHHBIMW B XIYT.

B HanaxueaHun NPp66GHUK NpakTUYecKU He HyxXaaeTcsa. EQUHCTBEHHOE, 4TO, BO3MOX-
HO, NpuaeTcs caenartb B HEKOTOPLIX cnydaax, - 3To pobutbca yctonuneBon paboTh 3a-
Aapllero reHepatopa B TOM WM ApyroM 6nokKe BKIKOYEHUEM KOoHAeHcaTopa eMKOoCThbIo
HEeCKoJibko AecATKOB Nukodapan mexay BelBogom 1 anemeHTta DD1.1 u obwum npo-
BOZAOM.

JINTEPATYPA
1. Enugparos A. TpoGHUK MoHTaxHVKa Kabenbliuka.— Paguo, 1980, N2 3, c. 26.
2. [pobruuya Y. KabenbHblil npobHk.— Papno, 1985, N2 3, c. 24.
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. WyAbruH

PAAVNOYACTOTHBIN MPOBHUK

B npaktuueckoll aesdiTenbHoCTW paguonibutenss Hepenko BO3HMWKaKT BOMNPOCH,
Ha KOTopble 3a4acTyl He Tak To NpPOCTo OTBEeTUTb. Hanpumep: kak 6GbICTpo NpoBepuThb
paGOTocnoco6HoCTb 6nnongpHoro WIW noJieBoro TpaH3WcTopa, He U3Mepsaa ero
anekTpudeckue napameTpbl? Kak y6eonTbcs B rofHoOCTU CnydyalHo NonaBwero B pykKu
KBapLeBoro pe3oHatopa nmbo 6e3 curHan-reHepatopa ybenntbcs B pabotocnocobHo-
CTU pagvonpueMHUKa? Mnu kak oBHapyXuTb U onpefennTb OTHOCUTENbHLI YPoBEHbL
M3nyyeHUs Nepefartyuka 37eKTPOHHOIO CTOopoXa Bawero aBToMobung, annapartypbl pa-
AvoTeneynpaBneHuss MoaensiMu, nopraTuBHoW pafunocTaHUuMKM? W, HakoHel, KaKk cMac-
TEPUTb MPOCTEHBKWUI «paZnoMasiyok» AJis HaCTPOWKW HarnpaBileHHOW aHTEHHb?

3T n gpyrue nogobHble 3aflaun HETPYAHO PEWMNTb, €CNN B «XO3IUCTBE» pPafUONIo-
6utenqa 6yneT paaMo4acToTHbIM NpoBHUK, coBpaHHbln No cxeMe Ha puc. 1.

R4 5T
_l_ =7 3 A—-—-—)’ +
a3 Vo3

IU. 1 Mx KC168A _
I

4150  VDzZ KA521

Puc. 1

Ecnu 3aBefoOMo uUchpaBHbIi KBapLeBbIi pe3oHaTop Ha nwbyl yacTtoTy oT 3 Ao
30 MIu noaknouyuTb K rTHespgam X5 u X6, a B rHeafa X7-X4 BCcTaBuUTb BhiBoabl Sunongap-
HOTO M-p-N TpaH3UCTopa UAW NONEeBOrO TPAH3UCTOPA C P-11 MEepPexofoM UAN N-KaHanoM,
To NPoBGHUK CTAaHET PafMoYaCTOTHHIM FreHepaTopoM C eMKOCTHOW oBpaTHOW CBA3LIO
(4epe3 koHpgeHcaTop C1) n kBapueBoW ctabunusaumein yactoThl KonebaHuin. Cxema Ta-
KOro BapuaHTa reHepaTopa nokasaHa Ha puc. 2. HanpsixeHue ¢ reHepaTopa uepes
KoHaeHcaTop C4 mocTynaeT Ha Bxof fleTekTopa, AuoAb VDT i VD2 KoTOporo BKAIOYEHD
no cXxeMe YMHOXeHWUS BBIXOQHOFO CUrHana, W aanee Ha perynatop Yy&CTBUTENLHOCTM
R5. MHOWKaAaTOpOM YpPOBHSl paAno4yaCTOTHOrO CUTrHafa CAYXWT CTPEeNOoYHBIN M3YyMU -
TeNbHBIN Npubop PUT.

NCTOYHNMKOM nuTaHma npoOHUKa MoxeT ObiTb
6aTtapefl ranbBaHMYeCKUX 3JIEMEHTOB WUIKM CeTeBoW
6/l0K NUTAaHUA C BbLIXOOHbLIM HanpsxeHuem 9...15 B.
MoTtpebnaembln UM Tok He NpeBbiwaeT 30 MA. DHep-
rmn 6atapeun «KpoHa», Hanpumep, xBataeT Gonee
yeM Ha 20 yacoB HenpepbiBHOW paboThl npobHuUKa.

Mpu coBMecTHol paboTe ycTpolcTBa c CeTeBbIM
610KOM MUTaHWS NapamMeTpuyeckun crtabunusaTtop
VD3R4 obecneuyuBaeT reHepaTtop CTabusibHbIM Ha-
npsxeHnem 6,8 B. B cnyyae nutauua ero ot 6ara-
pen «KpoHa» nnM pOByx CoeAWHEeHHbIX MochepgoBa-
TenbHo GaTapenn 3336, crabunutpoHa VD3 B ycCT-
poiicTBe MoXeT He GblTh. Puc. 2




Beikniooyarenb nuntaHug SA1
obbelUHEeH C NepeMeHHbIM pe3uc-
Topom Rb.

Bce peTann yctpolctBa, Kpome
npubopa PU! u nepemMeHHoOro pe-
ancTopa R5 a Takxe BCce rHespga
X1-X7 cMoHTUpoBaHb Ha Meyart-
HOW nnaTte paaMmepamMu 40x35 MM
(puc. 3), BEINOAHEHHOW N3 doNbIn-
pPOBaHHOIo cTeknoTeKCTonuTa Ton-
WNHON 2 MM

Bce NoCTosIHHbIE pe3UCTOpbl —
MAT nnn OMJIT, nepemMeHHbIl pe-
3anctop AR5 — CMN3-4rM, KkoHpeHca-
Topbl — KM-5. THe3pamu cnyxart
OTpe3ku MegHOW TpybKKM € Hapyx-
HHIM AMaMeTpoM OKaoflo 2 MM M
anuHon 10 MM, KoTopble NpUNagHbl
HernocpeACTBEHHO K GonNbre nnaTthl.

Puc. 3 Yno6HO ucnonb3oBaTb FHe3Q0Bble
KOHTaKThl oT pa3bemaTuna PM.

Kopnyc npo6Huka pazmepamu 50x50x50 MM cnasiH u3 nnactuH $ponbrupoBaHHoro
cTeknotekctonuta (donbron BHyTph). B kavyecTBe uaMeputTennHore npubopa ucnonb3o-
BaH MunanamnepmeTp M4762 oT 6bIToBOro MarimtogpoHa (MoXxHo 3ameHUTb Mmanoraba-
PUTHBIM MUKpoamMnepmMeTpPoM Ha TOK MOJNIHOro oTkioHeHua cTpenku 100..500 mkA. MMpen-
BapuTeNibHO B NepenHell CTeHKe Kopnyca ang wkans npubopa BHNWAEHO NPAMOYrofibHOe
oTBepcTue. NepemMeHHLBI pe3MCTOp pa3MelleH Ha NpaBoll CTeHKe Kopnyca.

MoHTaxHaa nnarta npukpenneHa K BepxHell cTeHke kopnyca BuHTamu M3 Ha nsonsa-
LMOHHBIX CTOWMKax BbicoTol 2.5...3 MM TpybuyaThiMu rHe3gamu BBepx. [lpeaBaputenbHO
B 3TOW CTeHKe Nof rHe3Za NpoCBepJieHbl U pa33eHKoBaHbl COOTBETCTBYOLME UM OT-
BepCTUS. HUXHIOK CTEHKY Kpenat yeTbipbMsa BMHTamu M3x10, BBepTbhiBasg nx B raiku,
npunasiHible K ¢onbre BHYTPEHHUX YrAoB Kopnyca.

Ecnn MCTOYHMKOM NMUTaHuA cnyxuT 6aTtapef «KpoHa» nnn «KopyHp», ee obepThiBaloT
NOpPoONOHOM W pa3MelarT BHYTpU kopnyca. naBHoe npu paboTe ¢ MPOOHUKOM —
He owWMBUTLCHA B YyCTAaHOBKE NMpoBepsieMOro TpaH3ncTopa, He CcnyTaTb €ro LOKONEBKY.
Bulgon 6a3bl 6UNONSAPHOro N-p-n TpaHsucrtopa, Hanpumep, cepun KT316, ponxeH 6biTb
BCTaBMeH B rHe300 X2, BbIBO KONNekTopa — B rHe3no X1, BelBoao 3aMuUTTEpa — B THeE3-
no X3.

Ecnu TpaHaucTop noneBoi, Hanpumep, cepumn KN303, ero BeiBoa 3aTBOpa CoeAnHA-
I0OT C THesgom X2, BblBOA CToka — C rHe3anom X1, BbiBodo MCToka — C FTHe3zgom X3,

a BbIBOA Koprnyca — € rHe3aom X4.

MpubopomM MOXHO Takxke NMpoeepsiTb BUNoNsipHble p-fi-p TPAH3UCTOPbI UAKU MoJNieBble
C p-kaHanom. B 8ToM cnyyae Hago JiMWb MBMEHUTbL NOAAPHOCTL BKJIOYEHUA cTabunnt-
poHa VD3 n UCTOYHMKA MUTaHUS, ONS 4Yero Npu KOHCTPyMpoBaHUM NpoBHUKaA MOXHO
npeaycMoTpeTb COOTBETCTRYIOLWMNI NepekniyaTenb.

HYT106bl npoBepuTh paboTocnocoOHOCTbL KBapLeBOro pesoHaTopa, TpaH3UCTOp
nonxeH 6bITh 3aBeOMO UCNpaBHLIM. BelBoab pe3oHaTopa, B 3aBUCUMOCTM OT €ro KOH-
cTpykuuun, nogknioyvaoT K rHe3zpaM X5 u X6 vnn X5 u X7. Ecnn pe3oHaTopa B «X03Au-
cTBe» pagouonwob6uMTenss HeT, TO NpuU NpoBepKe TpaH3ucTopa ero MoXeT 3aMeHUTb
npoccenk 1-0,1 nugyktnenoctbio 10...50 MkIH.

PabotocnocoBbHOCTbL NpoBepAeMOro pagvoasieMeHTa onpegendioT No OTKAOHEHUIO
cTpenku unHpgukatopa PUT.
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Inga ocueHkn paboTocnocobHoOCTU NepefaTyuka K rHesny X3 npobHuKa nogkniodatoT
oTpe3ok npoeoga MILWB wnu apyroti mapku gnuvHoit 30 cM M, He BKAYad nutaHue,
pacnonaralot ero B6nU3K NpoBepsiemMoro nepeparuyvka. Ecnm nepepatynMk ucnpaBeH,
TO cTpenka nHavkaTopa fOoJDKHa OTKJOoHUTbca. OnNTumManbHoe corjacoBaHue nepepart-
Yyuka ¢ aHTEHHOW ofNpepensdioT N0 MaKCUMaNbHOMY OTKJIOHEHUIO CTPEeNKU N3MepUuTelsb-
Horo npubopa.

Npy ncnonb3aoBaHUM NpobHUKa ONs HACTPOWKWM HarpaBfieHHOW aHTeHHbl K rHesgam
X5 n X6 nopgknio4aloT KBapuUEBLIi pe3oHaTop COOTBETCTBYIOLLEN 4YacToThl, @ K rHezaam
X3 u X7 — oTpeskn npoBona ANUHOM oKolo 1 M kaxablil. TpaHancTop AomkeH GblTh Bbl-
COKOYacTOTHLIM ¢ Koaddnunentom h, , He MeHee 100, a NuTaplwaa 6aTtapes cBeXewn.
Takol «paguoMasiioK», OTHeCeHHbIi OT HacTpauMBaeMOW aHTEeHHbl Ha paccTodHue
80...100 M, NnoaBeWMWBAIOT HAa NOAKJIOYEHHbIX K HEMY NPOBOAHUKAX Ha TakoW Xe BbicOTe,
4YTO U aHTeHHa. A 4yTo6bl He MoOBpPenuUTb rHe3zga NpoOHKKa, NPOBOAHUKN NpeABapuUTeNibHO
3aKpennsioT Ha Kopnyce AUNKol NeHTOM.

AHTEHHY HacTpauBaloT WBMeHeHWEM [OJINHBI ee 3JleMeHToB. Pe3ynbTaThl HAacTpPOWKKU
OUeHNBalOT NO YPOBHIO CUrHana «pafMoMasgyka», U3MepHaeMoro Ha BbiIXxofe KOHTpPOJib-
HOro NpUeMHUKa.

XKypran «Pagno», 1992,N° ,c.22

B. BAKAHOB

NOMMYECKNIN 30HA-NPOBHUK

Mpu HanaxuwBaHUM Noruyecknx GJOKOB M NMoncke HeucnpaBHOCTEW B LUNGPPOBBHIX yCT-
policTBax MOMMWMO YHUBepCalbHbIX N3MEPUTENIbHEIX NPUGOPOB HYacTO MCMNOAL3YIOT NOTU-
yeckne npobHunku [1]. Npun aTOM NokannsoBaTb HEMCNPaBHOCTb MOXHO BGbICTpee, ecnu
NONOJIHUTENIbHO K MNPOBHUKY NMPUMEHUTb Nynbcatop [2], KoTophii obecneyuBaeT dop-
MUpoOBaHWe KOPOTKMX M MOLIHBIX UMMYNbCOB, NEPEBOASILLIUX COCTOAHNE KOHTPONUPY-
eMoi noruyeckow Lenn B NpoTUBONoONoOXHoe. lpeanaraemoe Ans NoBTOPEHUS YCTPON-
CTBO, NpUHLUUNManbHas cxemMa KoToporo npefcraBnseHa Ha puc. 1, o6belnHaeT 3TN ABa
npvbopa U NosBoNsieT He TONbLKO oNpeAensaTh nornyeckue ypoBHm mukpocxem TTJI, Ho M
dboOpMUpPOBATb KOPOTKUE UMMYNbCH U PUKCUPOBATE UX MPOXOXAEHWNE MO LENSIM KOHTPO-
nupyemoro 6noka.

OCHOBHble TexHU4Yeckne xapakTepuCTUKK

HanpsixeHne nutanmsa, B. . . - L e ... . 5025
CpepnHuii notpe6ngeMblii Tok, MA He Gonee .............................. . 50
lNopor nepeknioyeHns B coctoAHue 1, B. . R L . 24+0,15
Mopor nepexnioveHnst B coctosiHne O, B . . .. .. e e e .. 0,4+0,1
HanpsixeHne BepLUVHBI NMOAOXWUTENIBHOIO MMIMyfAbca

npu Toke Harpy3aku 50 MA, B, He MeHee. . . ... .. . ... ... ... e L. 2
HanpsixeHrne ceANOBUHBI OTPULIATESNIbHOrO MMNYNbca

npu Toke Harpy3kn 50 MA, B, HeGonee. . . ... ... ... ... e e 0,8
Fadapntbl, MM. . . . e e e . 220x25x20
Macca, r, He Oofee. . . o . . 75

...... - ——— e LFTd tTAH

3o|-m. I'Ip06HI/1K co,uep)KMT nBa npeo6pasoBaTenﬂ ypoBHﬂ ‘Ha TpaHsMCTopax vTi1, Viz,
avopax VD1, VD2, pesaunctopax R1, R2 w anemeHTax DD1.1, DD1.2, wHouKkaTopb enu-
HWYHoro (HL1) u npomMmeXxyTouyHoro (HLZ2) ypoBHel, Tpurrep-noBywky DD2. 1, uHoukaTop
nMnynbcoB HL3. kHonky SBT ¢ tpurrepom 3awuthl oT apebeara KoHTakTtoB DDZ.2,
dopMUpoBaTenb UMNynbca Ha anemeHTax DD1.3, DD1.4, puope VD3 u KoHAeHcaTope
C3, ycunurtenb UMNynbcoB Ha TpaHaucTtopax VI3, VI4, peanctopax R6-R8, koHpOeHca-
Topax C4, Cb5, a TakXe npepoxpaHuTenbHbll anon VD4

4-"839
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Mocne NopKNKYEHUS K NCTOYHUKY NUTAHNS, O6bIHHO K TOMY Xe, OT KOToOporo nuraer-
cql NpoBepsieMblll Noruyeckuin 6nok, AomkeH aropeTbcs uHaukatop HL2. Ero cBeveHue
CcBUAETEeNbCTBYET O TOM, YTO Ha 30HA-NPOOHUK NofaHo HanpsiXxeHWe NUTaHua 6e3 Hapy-
weHUs nongpHocTn, obosHayeHHoW Ha wrtencenax XP2 u XP4. Kpome Toro, cBeyeHue
nHoukaTtopa HLZ ykaabiBaeT Ha To, 4To Ha wyn XP! 3oHpa-npobHUKa He nocTtynaeTt Ha-
npsiXXeHne, COOTBETCTBYIOLLEE BHAYEHUSAM NOMMYECKUX cUrHanos. [pn aToM TpaH3UCTO-
pul VI1 wn VIZ 3akpbiThl, Ha Bxopax anemeHTa DD1.1 npucytcTByeT ypoBeHb 0, a Ha ero
Bbixoge — ypoBeHb 1, us-3a yero uHamnkartop HL? He roput. Ha Bxopax anemeHrta DDIL2
[NeincTBYIOT ypoBHU 1, a Ha ero BhixoAe — ypoBeHb 0. CnepoBaTtenbHo, MHAuUKatop HL2
CBETUTCSH

Mpu nopknioyYyeHun wyna XPf Kk uenn npoBepsiemoro 65oka, B KOTOpoil AenciByeT
yposeHb 1, oTKkpbiBaeTcs TpaH3ancTop Vi1, Ha BXxopax 3anemeHTa DD1.1 nossnfAetcsd ypo-
BeHb 1, a Ha Bhixofle — ypoBeHb 0, 3aropaetcs mHankatop HL1. Tak kaK yposBeHb 0 no-
cTynaeTt Ha oouWH w3 BxofoB (BbiBoa 4) snemeHta DD1.2, To OH nepeknovyaeTcs
B eAMHNYHOE COCTOoSSHWe N nHaukaTtop HLZ racHer.

Ecnun Xe HanpsiXeHWe B MPoBepsSeMON Lenu paBHO YyPoBHIO O, TO OTKPHIBAETCA TPaH-
auctop VI2 v nHa BTOpoM Bxofe (BbiBof 5) anemeHTa DD1.2 BO3HMKaeT Takxe
ypoBeHb 0. U xoTa Ha NnepBoM ero Bxofe (BuiBoA 4) BHOBb NosiBnsgietcsl ypoBeHb 1 ¢ BbI-
Xopna aneMeHTa DD1.1, TaK KaKk Ha ero BXogax onsith necTByeT ypoBeHb O n3-3a 3akpbi-
TOoro TpaHsuctopa VT1, Ha Bbixoge aneMeHTa DDIL2 npoponxaeT NpuUcyTCcTBOBaTb ypo-
BeHb 1. CnepoBaTtenbHO, o6a uHankatopa HLT v HL2 He cBeTdATCA.

B ToM cnyyae, korga KHonka SB1 He Haxarta, Tpurrep DD2.1 HaxoaMTCH B MCXOOHOM
€ANHUYHOM COGTOSIHUM M He WBMEeHSIeT ero B 3aBUCUMOCTU OT HanNpsXXeHUs Ha BXofe
XP1 3oHpa-npob6Huka. WHpukatop HL3 He cBeTuTcA. [pu Haxarton KHonke SBT co-
cTodHue Tpurrepa DDZ2.1 MOXeT U3MEHUTLCH, €CNU Ha BXoAe 30HAa-nNpo6HUKa BO3HUK-
HeT xoTa 6bl OlUH MONOXUTENbHLIW Nepenag HanpsXxeHus. B aToM cnydyae saroputcs
nHavkatop HL3, 4yTto cBMAETeNbCTBYET O NPOXOXAEHWUW WMMYAbCHOro CUrHana B KOHT-
ponunpyemoi yenu. OtnycTtue kHonky SB1, Bosspawatotr rpurrep DD2.1 B ucxogHoe co-
CTOSIHWE U racaT nHauvkatop HL3.

Mpu Haxatuu Ha KHonky SB7 ua3meHdAeTcd Takxe cocToflHWe Tpurrepa DDZ.2.
Jo aTtoro Ha ero MHBePCHOM BhIXoe W, cnefoBaTefnbHO, Ha OAHOM W3 BXOAOB (Bbi-
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xon 9) snemeHTa DD1.4 6bin ypoBeHb 0, koHOoeHcaTop C3 6bin paz3psiXeH, Ha Bbixoae
anemeHToB DD1.3 n DD1.4 npucytcTBoBan ypoBeHb 1. lpun nosBneHUn ypoBHa 1 Ha WH-
BEPCHOM Bbixofe Tpurrepa DDZ2.2 v, cnepoBaTtenbHo, Ha Bxoae (BbiBoA 9) anemeHTa
DD1.4 Ha ero Bbixofe ypoBeHb 1 cmeHsieTcs ypoBHeM 0. OgHako yepe3 HekoTopoe Bpe-
Msl, Korga 3apsaauTtcs KoHpeHcaTtop C3 M Ha Bxopax aneMeHTa DD1.3 BO3HUKHET ypo-
BeHb 1, a Ha ero Bbixooe — ypoBeHb O, Ha Bbixofoe anemeHTa DD1.4 cHoBa OyneT ypo-
BeHb 1.

B pesynbTaTte Ha Bhixosle dopMuUpoBatens chopMUpyeTcsd OAMHOYHBIN oTpuuaTenb-
Hbli UMNYyAbC, MocTynavwWwWini Ha ycunutens. OAuddepeHunmanbHble uenn C4R6 w C5R7
Ha ero Bxode co3AaldT KOPOTKME WMMyAbChl B MOMEHTH OTPULATENBHOIO W MNOAOXMK-
TeNbHOTro NepenanoB HanpsiXeHWs Ha Bbixooe 3aneMeHTa DDL4. 3TW KOpOTKME WMNYAb-
cbl, NocTynasa Ha 6asbl cBOMX TpaH3ucTopoB VI3 u Vi4 cooTBeTCcTBEHHO, obecneynBaoT
nooyepefHOe NOOKJIOYEHNE BbIXOOHOIo 30HAa XP3 yepes pe3auctop A8 cHayana Kk npo-
BOAHWKY MONOXWUTENBHOro HanpsaXxeHus, a 3ateM — K o6lueMy nposony

CnefoBatenbHo, NMpY OOHOM HaXaTUW Ha KHonky SB?1 Ha Bbixoae 30HAa-nNpobHUKa
dopmMUpyloTCca ABa palHOMNOASAPHbBIX UMMNyNbca, cnefyluWmx oAWH 3a APYruM, KaxXxabli
M3 KOTOPbIX MOXET NEPEBECTHU COOTBETCTBYIOLLEE NIOTMYECKOE COCTOSIHWE LENU B MNPo-
TUBOMONOXHOE. A Tak Kak 3Ta napa MMnynbcoB BeipabaTbiBaeTcsl Nocne Toro, Kak Tpur-
rep DD2.1 okasbiBaeTCs B peXUMe oXWaaHud, TO NOSBNSETCHS BO3MOXHOCTb 30H-
OOM-NPOBHUKOM KOHTPONMPOBATb MNPOXOXAEHWE cUrHana MNo ULenssM NpoBepsieMoro
6noka, T. €. NpoBepAThb LENOCTHOCThL 3NEKTPUYECKNX CBA3eli, paboTocnocobHOCTL TPUT-
repHbIX yCTPOWCTB, CY4eTYNKOB, OAHOBUOGPaATOPOB U T. A.

dyHKUWOHUPOBaHNEe norvyeckoro 6Js5ioka NPoBepsOT 30HAOM-NPOG6HUKOM 06bIYHO
B CTaTW4YeCKOM peXxXunMme, T. e. Korga B uUenax 6rnoka Bce nornyeckue ypoBHU ycTa-
HaB/MBAKOTCA W He M3aMeHsalTcHA. locnepoBatenbHo NoaknwyYass BXoAHoOW wyn XP1
3oHAa-npobHMKa K BHIBOAAM MWUKPOCXEM, KOHTPONMUPYIOT YPOBHU BXOAHBIX U BbIXOOHbIX
CUrHanoB.

30HA-Npo6HWK No3BONSieT NPOBepPsATh LeNoCTHOCTb coeAUHeHWW. Hanpumep, anga
NPOBEPKW LENOCTHOCTH JIOTUYECKOW uenn, dparMeHT cXxeMbl KOTOpoW npeacTaBfieH
Ha pUc. 2, cHauyana Ha Bhixod aneMeHTa DD1.2, Ha KoTopoMm gonxeH 6biTh ypoBeHb 0,
noaKnioyaloT OAHOBPEMEHHO U Wyn, U 30HA.

HaxatnemM Ha kHonky SBT npoBepfIlOT 3aropaHue mHoukatopa HL3. 3aTtem 30HA ne-
pPeHOCHAT Ha Bbixon 3afeMeHTa DDI.1 M cHoBa HaXuMmaloT Ha KHonky SB1. Ecnun B uenwu,
COoeINHAIEN B3TWU 3JIEMEHTHI, €CTh pa3pbiB, TO NPOBGHUK MOKasbiBAET NPOMEXYTOUYHbIN
YypOBeHb, T. €. 3aropaeTtcsl HOuKatop HL2, a uHoukatop HL3 He cBeTutcsa. Ecnu xe npwu
cBeYyeHUUM unHaukKatTopa HLZ npn KaXpoMm HaXaTWM Ha KHOMKY 3aropaeTcs WHAOWKaTop
HL3, 3To cBUAETENBCTBYET O LENIOCTHOCTU COEJMHEHUS MeXAY LYNOM U 30HAOM,
a cBeuyeHne uHAukKatopa HLZ ykazblBaeT Ha Hannuue NUIWIHEW LEenu, KOHTponupyemon
Apyroi norudeckoi Uenbio NnpoBepsieMoro 6noka.

Nonck Takoi CBAA3WM MOXHO NpoBecTU, NepeaBurasi 30HA NO LENW WU NPOBEPSAS Npo-
XOXOEHWEe CUrHana HaxaTueM Ha KHOMKy. Heo6xooumo Takke BozfeicTBOBaTh U Ha
Oopyrve noruwdeckue uenu, npoxopsiuime BOGAW3WM KOHTponupyemoW. OOHaKo HYXHO OT-
YET/IMBO MOHUMATb, HTO CTUMYNUPYIOWWA cUrHan, BOo3AEeNCTBYOLWWNA Ha Apyrue noruv-
Yeckve Lenu npoBepsiemoro 6noka, Mo- '

XeT NMpMBECTU K HeoXMWAaHHbBIM UMK He-

XenatenbHbiM peakuuaM. MosTomy ansa Jond Npodrux

nx o6bACHEHUA MccnefoBaTeNb OONXEH P * 7

3HaTb paboTy KOHTponupyemMoro 6noka 7 & ————t &
1M npepnonarath €ro NoBefeHue, ecnu

OH Xo4YeT MNOJIYyYUTb OCMbICNEHHble pe- oot 001.2
3ynbTaThl. Puc. 2
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B 3oHae-npo6bHMKke BMecTo Mukpocxem cepunm K155 BO3MOXHO ncnonb3oBaHue
Mmukpocxem cepuin K131, K555, KM155, KM555 n KP531. TpaH3ucTtopu VI1-Vi4 —
nodble KpeMHWeBble COOTBeTCTBYKOWeEN CcTpykTypu. Ouoaw VDI, VD2, VD4 ponx-
Hbl 6bITb TrepMaHueBbiMU, a anon VD3 — nwwbblM ManoMmowHbliM. KoHpeHcaTop C1 —
K50-12, Kb53-4, Kb3-14, octanbHbie — KM, KJC, K10-7 u ppyrune. WUHankatopbl
HL1-HL3 — nw6ble. Bce peauctopbl, kpome R8— MIJT-0,125. 3oHa XP3 1 wTtekepbl
XP2, XP4 — MIWI1, kHonka SB1T — MN3-1.

YepTex neyaTHON ABYCTOPOHHEW NjaTbl CO CTOPOHbL PacrnofioXeHUs 3J1eMeHTOB
» n3obpaxeH Ha puc. 3,a, ¢ NPOTUBONONOXHON CTOPOHB — Ha puc. 3,6. PaameweHune
peTtanein NnokKkasaHo Ha puc. 3,B.

JINTEPATYPA

1. NopBopka «Jlormueckne npobHukn».— Paguo. 1980, Ne 3, C. 30.

2. Yunesime I'. 6. OTnagka MUKpONpPOLECCOpHBIX cucTeM. — M.: SHeproatommanat; 1988, €. 161.
XKypran «Pagvo; 1993, N4, c. 41

6. CEMEHOB, N. CEMEHOB

NOrMYECKNIN NPOBHWK

NpennaraeMblin HAMW NOTUYECKWIA NPOBHUK NPOCT U HafeXeH, UHANUUPYET He TOoNb-
Ko nornyecknin 0 (nor. 0) n nornyeckyio 1 (nor. 1), HO N NPOMEXYTOUYHbIE COCTOSIHNSA, UTO,
Kak Mbl CUMTaeM, OTAMYaeT ero oT paga onNnyGNUKOBAHHBIX KOHCTPYKUMA NOAOGHBIX
YCTPOWUCTB.

OcHoBY Npo6HMKa, CXeMa KOTOpOoro nokasaHa Ha puc. 1, cocTaengeT ABYNOPOroBbIi
KkoMmnapaTtop Ha Mukpocxeme DA7. lNoporn ero cpabatbiBaHua onpenenser nenutefb
HanpskeHus Ha peaunctopax RTRZR4R5. MNpw BXoaHOM HanpsaxeHun meHee 0,8 B Ha Bbi-
Bone 8 sanemeHTa DAJ.1 nor. O, a Ha BoiBoae 7 — nor. 1. lpu HanpsXxXeHWW Ha BXxoae
Gonee 2,3 B Ha ykazaHHbIX BHIBOAAX COCTOSIHUA NMPOTUBONONOXHbIe. Ecnn Ha Bxone ycT-
poncTBa HanpsaxeHne B npepenax 0,8...2,3 B, Ha Bhixogax o6onx onepaunoHHbIX YCUNKU-
Tenen 6ynet nor. O.

AnemeHTol V71, VDI1-VD4 n R6 cnyxart anga ynpaeBneHWs MHAuKatopamm — CBeTO-
avopom HLT n cemMncerMeHTHHIM 3HAaKOBBIM MHankatopom HG1. MNpwu nor. 0 B UCNBITY-
eMOl Lenn Ha ceMUCerMeHTHOM MHOWKATOpe BHICBeuYuBaeTcs 3HaK «O», npw nor. 1 —
3HaK «1» n, KpoMe TOro, 3axuraeTcsa ceeToanon.

>+
,‘%‘7 B HLT A/13076
R’ . 5 B
DAL1 R6 220 7
510 - -
, s —SJ—H——@—-‘ g
70| P® ) VD1 KA5225
VD2 K05226 3
. vo3 1
DALZ | ka5226 | ‘
5 Do
'—'1 _L’_J v H’ Smp—
U vT1 8 é
R5 B kr31sr Vo4
820 K05226 ___| |Ho
A/IC320A
DA1 K14019026 7 11
Puc. 1
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Mpy NPOMEXYTOYHBIX 3HAYEHUAX HANMPAXeHUH B MCNBITYeEMOW Lenn cBe4YeHWe WMHAU-
KaTopoB oTtcyTtcTeyeT [lpu HannyMm B LENW UMOYNLCOB Ha 3HAKOBOM WHAWKATOpE BbIC-
BeynBaetTcqd «0», Ho NMpu aTom cBeTuTcA M HLI. Takoe cocTofiHME WHAWKATOPOB MOXHO
YCNOBHO MMEHOBATb «HONb C TOYKOW».

3neMeHTH normyeckoro npo6HMka CMOHTUMPOBAHB Ha MevyaTHOW nnate c ofHoOCTO-
POHHUM pacnonoxXeHUWeM TOKOBEAYWMX fopoxek (puc. 2). PekoMeHAOBaHHBLIN Tun one-
PaUVWOHHOTO YCUNUTENA MPU MHOTFOYUCNEHHBIX 83KCcnepuMeHTax okasancqd HauwGonee on-
TUManbHbLIM QN§ MNpepnaraemMoro yctpoWcTtea. Tun TpaHaucTtopa Vi1 HeKpuTnyeH —
MOXHO NpuMeHUTb KT315 c nio6blM GYyKBEHHBIM WHAEKCOM, a Takxe [Apyrue c aHa-
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AOrMYHEIMKM napamMeTpamu. Aunogw VDI-VD4 — nwobGble ManoMolwHbe KpeMHUEBLIE.
Peauctopel — MNT-0,125.

MnTaHue norndeckoro npo6GHUKa — OT Uenel ucnelTyeMoro ycTpoicTea.

Perynnpoeka ycTpoicTBa CBOAMTCH K NMPOBEepke COOTBETCTEBUA WHAMLUPYEMBLIX CO-
CTOSHUM YPOBHAM BXOAHOTro HanpsaxeHus u nopabopy pesnctopa RE6 No MHTEHCUBHOCTHU
ceeyeHun HLI1.

CMOHTUPOBAHHYIO NNaTy cneayeT pa3MecTUTb B Koprnyce COOTBeTCTBylOWMUX rabapu-
ToB. ABTOpamu 6bin ncnonb3oBaH GyTnAp oT 3yO6HOW WETKU C NPONUANEHHBIMW ONA UHOW-
KaTopoB okKowkamu. Ha Topue kopnyca ycTaHOBNeHa MeTannuyeckas wurna uyna, co-
eAWHeHNne npobHWKa C LEMNSMM NMUTAHWS UCNBITYEMOro YyCTPOMNCTBa BLINONHAETCH MpPO-
BOAHUWKAMW C 3aXUMaMWU TUNA «KPOKOAWUA».

XKypran «Papuo»,1996,N°12,c. 4

A. KMCENEB

NMPOBHNK C ABYMA NHOWNKATOPAMA

NMpo6Huk — npocTeliwni «namepuTenbHbiit» nputGop. nossonfwwWmii GeicTpo NpoBe-
pPUTE NPaBUALHOCTL COE[JUHEHWUA B CMOHTUPOBAHHON KOHCTPYKLUUKU WAWN BLIAIBUTL HEUCN -
paBHyl AeTanb Npu peMOHTe TOro UAKM MHOTo ycTpoicTBa. B nyGnukyemoit ctaTbe pac-
ckasbiBaeTcsl 06 ycTpoiicTBe npoGHUKa co CBETOBOM M 3BYKOBOW MHAMKAULMAMKU LenocT-
HOCTU MPOBEpPAEMbLIX LENEN.

Mpu pemMoHTe anekTpo- M papuoannapaTtypbl patoTaTb C 06bIYHBIM @BOMETPOM He
coBceM yAoGHO NOCKONbLKY HYXHO TO UM Aeno NepeBOAUTL B3rNAL C NPOBepRemMblX LUenelt
Ha cTpenky nHAnWKatTopa aBoMeTpa.

YacTu4yHo aTy npoGnemy yganocb pelWwnTb C NOMoWbio NpocTeliwero npofHuka co-
CTaBNeHHOro U8 MnocnefoBaTenNtHO COEAWHEHHBEIX ABYX FanbBaHUHECKUX 3NEMEHTOB W”
ceseToanopa cepumn AN307. MNMpu kacaHuu wynoe npobHMKa TOKONPOBOAALWEro yyacTka
ycTpoiicTea cBeToAuoA BcneixueaeT. HeynoGcecTeo Takoro npuopa B ToM, 4To Npu npo-
33aHUBAHWKN LEeNW C NONYMNPOBOAHUKOM MPUXOANTCH MEHATE MECTAMU LLYNbI. '
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B naHHOM Npo6HUKe K NpoBepsaeMoil Lenn NnoOABOAUTCH He NOCTOAHHOE, a NepeMeH-
Hoe HanpsaxeHue. PesynbTaTt xe npoBepkn PUKCUPYeTCH CBETOBBIM U 3BYKOBbIM CUTHa-
namu.

Cxema npo6GHuka npusegeHa Ha puc. 1. Ha anemenTax DD1.1 n DD1.2 co6paH reHe-
paTop NPSAMOYroAbHbIX UMNYNLCORB, cleaywux ¢ 4actoto okono 1 klu. UMnynbchl re-
HepaTopa nMocTynalT Ha cornacywownin kackap (enemeHTt DD1.3), a nocne Hero —
Ha uHBepTOp (anemeHT DD1.4). BoixogHble CUTHaNbl C cornacyluwero Kkackaga m MHBep-
TOopa NOAalTCHA HAa MOCTOBOW YCUANTENb BBLINONHEHHBLIN Ha TpaH3ucTopax VIT-V74

Pa6otaeT ycunutens tak. Korga Hanpumep, Ha BoiBoge 710 MUKpPOCXeMbl CUTHaN Bbl-
COKOTro YpOBHH, OH MNocTynaeT yepes pe3uctopbl R4, R5 Ha 6a3bl TpaH3ucTopoB V2
n V73. Toyka A ycunurtens okaxeTcd COeAMHEHHON C MUHYCOM NUTaloLWero HanpsaxeHus,
a Touka B — ¢ nnwocoM. Korga xe cCcurHan BLIGOKOrO YPOBHA OkaxeTcA Ha BoiBoge 17
MUWKPOCXeMbl, OTKPOIOTCHA TpaH3ucTopbul VI7T u VI4, B pe3ynbtate ¢ MUHYCOM nuta-
owero HanpAXeHUd OKaXeTCA COeAMHEeHHON Toyka 5, a ¢ NAICOM — Touka A.

Taknm o6pasom B Toukax A u B dopMupyeTca NepeMeHHOe HarnpsXeHue, KOTopoe
yepes wynol X1 y\X2nopgaetca B KOHTPONUPYEMYIO LenNb.

Ecnu wynel 3aMKHYTb Mexay co60oi MM NoAKnioYMTh K 3aMKHYTOW Llenn npoBeps-
eMoro ycTpoicTBa, BCMNeIXHYT 06a cBeToauopa u B TenedoHe BF! paspacTcs rpoMKWNA
3ByK. [lpu Hanuuum B Lenu NOJYNpPOBOAHUKOBOro npubopa, ckaxem Auopa, BCMbIXHET
VWb OANH CBETOAMOA, TPOMKOCThH 3BYKa B TenedoHe ynager.

3TUM NPO6GHNKOM MOXHO NPpOBepATL ycunutenu 34 Ha npoxoXxaeHue curHana yepes
ero kackagbl. B TakoM BapuaHTe wynsl NnpobHuka cneayeT NOAKNIOUNTL K KP@aWHUM Bbl-
BOAAaM NepeMeHHOro peaucrtopaconpotuenenHuem 10...1000 kOm, a c ABUXKA pe3nNCTO-
pa u ogHOro M3 WYNOB CHUMaTb CUrHan Ha BXO4 NPoBepAeMOoro kackaga ycunntens.
NepeMelweHneM ABUXKA pPe3UCTOpa YCTaHaBNUBAIOT HYXHbBIN YPOBEHb CUTHanNa.

B npo6Huke ncnonb3oBaHbl peauctopbol MJIT-0,125, konaeHcaTtopbl K73-17. Mukpo-
cxeMa MoxeT ObITb KpOMe yKka3aHHOW Ha cxeMe K176J1A7, 564J1A7, K561JIE5, K176J1E5,
564J1E5, TpaHancTopbl — nobble 13 cepumn KT315, ceetoanoabl — niobble U3 cepun
AN307. TenedoH BFf — kancione JO3MLW-4 6e3 nnactMaccoOBOro KOprnyca" MCTOYHUK
nuTaHnsg — akkymynatopHas 6artapesa 74-0,1.

BonbwnHcTBO fetaneil NpobHUKa CMOHTUPOBAHO Ha Nnate (puc. 2) U3 OOHOCTOPOH-
Hero ¢GponbrupoBaHHOro cteknoTtekcrtonuta. [lnata ycTaHoBNeHa BHYTpM HeGonbworo
kopnyca (puc. 3), K KOTOPOMY CBepXy MpUKpenneHbl Pe3UHOBbBIMKW KOAEYKaMW MCTOYHUK
nMTaHna U TenedoHHbId Kancwonbe. LWWyn X7 BeINONHeH B Buae urfbl, X2 — 3aXUM «KpPOKO-
Aun», cOeAWHEHHBbIN C NNaTOW MHOTOXMWAbHBIM MOHTaXHbIM NMPOBOAOM.

Ecnu gpetanu npo6HuKka ucnpaBHbl U MOHTaX BbINONHeH 6e3 ownb60K, NPOBHUK HauYun-
HaeT paboTaTbk cpa3y nocne BkAlYeHUs nutaHusa. Ecnv noHapo6uTcad M3MEeHUTb HacToTy
reHepupyeMblx WUMNYyNbLCOB
npuaetTcd nopobpaTb KOH-
pneHcatop CI.

Mpu >xenaHuum npobBHUK
MOXHO 3HauyuTeNbHO yNpoc-
TMTL (puc. 4) OTKalaBWMUCH
OT MOCTOBOIO yCuUNuUTens.
MpaBoa, NpU ®TOM HECKONb-
KO CHU3UTCS HAaAeXHOCTb pa-
60Tbl Npo6HMKA NPU YMEHb-
WeHUU nuTavwWwero Hanpsa-
XeHna. Kpome 1010, rpom-
KOCTb 3BYyKA U SIPKOCTbL CBe-
TOOWOOOB B 3TOM BapuaHTe
HEeCKONbKO HUXe.
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JononHuTenbHBEI KOHAeHCATOP W Bolknodatenb (C7T un SAT) ncnone3sylTca Npu npo-
Bepke MpOOHUKOM KOHAeHCaTopoB. Korga KOHTaKTH BbKnO4YaTeNs 3aMKHYTH 4acrtoTa
reHepupyeMblx MMNYJbCOB YMeHbWwaeTca npuMmepHo o 0,5 Iu. Ecnun Tenepb wynbl
npobHuka noaknounTb K BHIBOAAM WMCNPaBHOro KoHaeHcaTopa, cBeToawoab 6yanyr
BCNbIXMBaTb 1 Cpaay racHyTb (B 3aBUCMMOCTHK OT eMKOCTU NPpOBEPSeMOl aeTanu), nHAn-
UMPYA NMpoLEecC 3apsaiaku u paspsafku KOHAeHcaTopa.

XKypran «Pagno», 1996, N°12,c. 36

Nn. NONAHCKUMN

NOTMYECKUIN TTN-MPOBHUK
C PACWWMPEHHBIMWA BO3MOXHOCTHAMU

lpennaraeTca onncaHne KOHCTPYKLMW HECNOXHOro npoBHuKa, onpefenspwero ye-
Thipe cTaTuyeckux coctToaHusa undpororo yctpoinctea. Hannune BCTpOeHHOro reHepa-
Topa pacwupsaeT ero $GYHKUMOHaNbHBIE BO3MOXHOCTH.

Nornuecknit NnpobHnMkKk — HeoTbeMnemMmasa yacTb nabopatopumn cneunanucta no uud-
poBoOit TexHuke. Bo MHOrux cnyyasx nonb3oBaTkCsd UM ynoGHee, YeM BONbTMeTPOM unu
paxe ocunnnorpadpom. NpoBbHUK He paeT N3BEITOUHOW MHOPMaLnn, Manble paaMmeps n
yno6HOe pacnonioXxXeHue MHOUKATOPOB YMEHbWAaIoT BePOSATHOCTbL NpoMaxa npu noaknio-
yeHuu wyna npubopa K pa3nuyHbiM TOYKkaM NpoBepsAeMoro yctpoicrtea. [pobHuk cno-
coBeH zadumKkcMpoBaTb OAUMHOYHLIN UMNYNLC, YTO C NOMOLWbLIO APYrOl YHMBEpPCanbHON
annapaTypbl coenatb HEBO3MOXHO.

O6bIYHO NpoBHUKM NO3BONAIOT OoNpenensTb ABA CTaTUYECKUX COCTOSHUS BbLIXOLOB
norudyecknx Mukpocxem — «0» (0...0.4 B) wnm «1» (2,4...5 B) u Hannune nMnynbcos..
HekoTopble NpoBHUKN CNOCOOHB BLIAENATL MPOMEXYTOUYHBLIN YPOBEHb HanpaxeHus
0,4...2,4 B n NOCTOAHHO MHAWUUPYIOT €ro Kak HeonpeneneHHbld nan UCMNoNb3ylwT Angd
raweHus MHOAMKAUMKM OCHOBHBLIX JIOTMYECKUX YPOBHEN.

Npepnaraemblii NpoBHUK, cXeMa KOTOPOro nNpuBefeHa Ha PUCYHKe, Bblaender 4e-
ThHipe CcTaTU4YeCKMX COCTOSAHUA MCCrnefyeMoWn uenun: oB6pbIB, HU3KMIN ypoBeHb (nor. 0),
cBoBGOoAHbIA (HenpucoenMHEeHHbIW) BXOO N BLICOKMIN ypoBeHb (nor. 1). C noMowblo Tako-
ro YyCTPOWCTBA MOXHO TakxXe GUKCUPOBaATb OAMHOYHBIE MMMNYNLCH U MMNOYAbCHbLIE MNO-
cnefoBaTenNbLHOCTN, OUEHUBATb CKBAXHOCTb U KPYTM3HY GPOHTOB MMNYNbLCOB, a Takxe
6narogapsd HanuMuuilo BCTPOEHHOro reHepartopa NpoBoAWTb NpoBepKy padoTel Tpurre-
pPOB, CYUETUYUKOB, NMOCNEfOoBaTEeNbHBIX U NapanfenbHbiXx pernctpoB. Jlna sToro He notpe-
6yloTca kakne-nn6o fONOAHUTENbHBIE NMPUBOPHI.
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BulgeneHue Noruyeckux ypoBHelh NPoOBOAWTCH CXOAHBIMW TpaHauctopamu VII-VT3
Npuv nopayde Ha BXoA ycTpolicTBa HanpsaxeHws nor. 0 oTkpbiBaeTcs TpaHaucTop VT,
Ha BbIXoOe aneMeHTa DD2.2 yctaHaBnuMBaeTcf HW3KUA YPOBEHb WM 3aropaeTcq cBeToAU-
opn HL1 («0») [LOnq onpepeneHusa cocToaHus obpbiBa LENW W FTalleHWS NOTUYeCcKUX UHAW-
KaTOpOB MCNONb3yeTCH 30Ha BXOAHLIX HanNpAXeHWH, roe nNofBAeHWE cUrHana fNpu npo-
Bepke WCMNpaBHbBIX MUKpPOCXeM HaumeHee BeposTHo: 0,6,..1,0 B. Ecnu wyn npo6Hunka
HUKyla HEe NPUCOEAWHEH. 4YTO COOTBETCTBYET COCTOAHUIO «0BpbLIB Lenu», BXOAHOE Ha-
npaxeHwe coctaBnseT okono 0.7 B, Bce TpaH3UCTOpb 3akpbiThl, BCE MHAWKaTOpPH cTa-
TUHECKUMX COCTOAHUIKA noraweHb. Ecnu BxoAHOe HanNpfAXeHUEe MNPEeBLICUT YPOBEHb
1 B, oTkpoeTtcsa TpaH3aucTop VI2Z U BKNIOYWUTCH UHAMKArop NPOMEXYTOYHOro COCTOAHUA
HL4 («=»). 3TO MNo3BoNfeT HajexHo dukcupoBaTte cBoboaHbl Bxopn TT/1 MUKpocXeMbl,
HanpfAxeHWe Ha KoTopoM cocTaBnfeT okono 1,5 B. Kak Tonbko HanpfixeHue B WC-
cnepyemoit uenu pocTurHeT ypoBHA 2,4 B, oTkpuiBaloTcs anoab VD3-VD5 w tpaHauc-
Top VI3, Ha BbiXxoAe anemeHTa DD71.3 ycTraHaBnMBaeTCA HW3KUW noruvyeckuit ypoeeHb,
MeHseT CBoe cocTosHMe anemeHT DD1.4, racHet cBetcaunopn HI4 n 3aropaeTcs cBeTo-
ovon HLS («1»).

Hanuuve 3awmnTHOM BXOOHOW Uenu, cocToawel s peanctopa RT n puopoe VDT,
VD2, nosBonseT 6e3 ywep6a angd npo6HUKa KOHTPONMPOBaTh COCTOAHUE BbIXOLOB MUK-
pPOCXeM C OTKPbLITHIM KONJIEKTOPOM, Harpyska KOTOPbIX NMUTaAeTCHd HanpsaXeHuewm
00 24 B, AN cOCTOAAHME BbiXOAa ONMepalUOoHHbBIX yCUnutTenei, eCAn OHMW MCNONb3YIOTCS
B KayecTBe npeo6pasoBaTenei BXOAHbLIX CUTHaNOB AN UM PPOBBIX MUKPOCXEM.

NonoxutenbHble CTOPOHLI JAHHOTO CXEMHOMO peleHns: HeT OTBNeKalwel nHanka-
umun npu $hakTNUeCKn OTKIDYEeHHOM BXope NMpobHKkKka, BO3MOXHOCTL 60/lee NONHO ole-
HUTb COCTOSIHNE UccnenyeMOW MUKPOCXeMbl U OTCYTCTBME HEOBXO0AMMOCTN HaAaCTPOWNKU
BXOAHbLIX Uenel. locnenHee cBA3aHO C TeM, 4YTO BHIAENEHWE YPOBHEW NepeknioyYyeHus
CBA3aHO, B OCHOBHOM, C MaTepManoM KPUCTannoB, XapakTepucTukaMun TpaH3NCTOpPOB
VT1-VT3 v puwopoe VD3-VD5 wmMelowuMun maneln pasbpoc.

K HepocTaTkaM YyCTpPOWCTBa MOXHO OTHECTU ypoOBeHb ¢dhukcupyemoro nor. O,
HEeCKOJIbKO He COOTBETCTBYIOWMMW TeXHNYeckuMm ycnoBusM. CylecTByeT U BEpPOATHOCTbL
MPUHATL NEPErpyXeHHbI BbIXOO WAW «MPUTAHYTHIN» Yepe3 pe3ucTop K obueli wWuHe
BXOO MUKPOCXeMbl 3a O6GpbIB Lenwn, ecnAn HanpsXeHuWs Ha HUX nonapyT B WHTepBan
0,6...1,0 B. Ho gpaxe npwun Takon owunbke mHAnkauma o6pbiBa Npu nNOoAkKnOYeHUN BXopa
npo6Huka kK BbBOAYy paboTawoweil MUKpOCXeMbl AONXHa HaCTOPOXUTL M 3acTa-
BUTb NPOBEPUTbL COCTOSIHME MOAO3PUTENbHOU Uenn ApyruMm cpeactBaMu, Hanpumep,
BONbTMETPOM Unn ocuunnorpacgpom.

Mpo6bHUK cnocofeH (prKCcMpoBaTbh Kak OAWHOYHbIE WMNYJbLChHI, TaKk N HENpPepbiBHbIE
cepun UMNynbCoB. TpaAnunoHHo Anga ¢pukcaunnm OANHOYHOTO MMNyfbca NCNONbL3YyeTCH
RS-Tpurrep, Ha oAWH BXO[ KOTOPOro nofaeTtcs uccnefyeMblii cUrHan, a Ha APYron —
nMnynec cbpoca.

Cepun MMNynbCoB OBLIYHO GUKCUMPYIOT C NOMOLWbLIO OAHOBUOpaTopa, 3anyckaemMoro
no GppoHTY Unn cnafly curHana n pacTArnBaiowero BXOOHOW MMNynbc OAnA obneryeHus
BU3YanbHOro BOCNPUATWUA mHAaukaumn. B npefnaraeMOM ycTpoMWcTBe NPUMeEHEHO ApY-
roe peweHue. lNpu npeBbilieHNN BXOOHbLIM HanpsAxeHuem ypoBHa 1 B oTkpbiBaeTcs
TpaH3ncTop V72, a curHan Ha BbIXofe 3neMeHTa DD1.1 nepexogut na coctosdHuug nor. O
B COCTOfIHMeE nor. 1. 3TO NPMBOAWNT K M3BMEHEHUI® COCTOSAHNA BLIXOAOB Tpurrepa DD3.1,
BKJIIOYEHHOTrO B CYEeTHOM pexnme. K npaMOMY U nHBepcHoOMY BbiIxopam Tpurrepa DD3.1
nogknioo4dyeHsl cBetoauonbl VD7, VD8 OpuH M3 HUX NOCTOAHHO CBEeTUTCH, MHAMUNPYSA
noaknioyeHne npobHuka Kk uensaMm nutavus. [pyn npuxone OAWHOYHOrO MMMYNbCa 3TOT
cBeTOoAMOA racHet n 3aropaetcsa apyroi. Cepna mMnyneCoOB Ha BXofAe npoOHuka 3a-
CTaBnsieT cBeToAMOAbl NOOYepeaAHO MuraThb.

JLOCTOMHCTBa TAaKOro yCTPpoOWCTBa — NPOCTOTa M YHUBEPCANbHOCTL. HeT HyX bl B OT-
AenbHON KHOMKe W onepaunn cbpoca RS-Tpurrepa ¢dukcaumm OAMHOYHOro MMNyfbca.
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Kpome Toro, otnagnaetr Heo6XoANMMOCTL B OTAEeNIbHOM WHAMKATOpE BKJIOYEHNA NMUTaHuA.
NMpaeoa nmetoTca n HepoctaTkm. CaMblil Cyw,eCTBEHHBIA N3 HUX — HEBO3MOXHOCTb Bhbi-
nennTb MPUXOA MocnenoBaTeNbHOCTM KOPOTKMX VMMYNBCOB €CNK MX YNCRo YeTHOo. [nas
He B cOCTOAHUN 3adUKCNPOBaThL GLICTPYIO CMEHY COCTOSIHMA MHAMKATOPOB, a UX ctatmn-
yeckoe COCTOAHNE A0 M Nocne Npuxofa YeTHOro Yyncna MMnysLCcoOB OAMHAKOBO.

CyluecTBeHHO pacwumpaer GyHKLMOHaNbHbBIE BO3MOXHOGTWM MPOBHWKA BCTPOEHHBIA
reHepatop unmnynbcoB. OH cofGpaH Ha anemeHTax DD23, DD24 Ha tpurrepe DD3.2
BKJIOYEHHOM B CUETHOM pexume, BbINONHEH poOpMUpOBaTeNlb UMNYNbLCOB obecneynBa-
IOWNIA HA CBOUX BHIXOOaX MeaHApP C KPYyTeiM1M ¢ poHTaMuM 1M YacToTol okono 150 Iu.

Advopn VD6 sawmwaeT MUKpocxeMbl nMpobHuka oT ownb60OYHON NONSPHOCTWN Npu nog-
KNoYeHnn nutaHus, a koHaeHcatop C71 cHWXaeT ypoBeHb BbICOKOYACTOTHBIX NMOMeX.

KOHCTPYKTMBHO MPOGHUK BLINOAHEH Ha ABYCTOPOHHelW neyaTHOW nnarte. B kayecTtBe
pasbemMoB X7-X3 MOXHO MCNONbL30OBaTbh OINHOYHbLIE THE3Aa OT pa3beMoB Tuna 2PM wnu
nogo6HbIX. Llyn wW3rotoBfeH W3 pyyHOW WBEeWHOW wurnel noaxoaswero gvametpa
C yAaNneHHbIM YIWWKOM 1 NOAOTHAHHBIM NO pa3sMepy pa3bema X1 XBOCTOBMKOM. oAroHKY
XBOCTOBMKA BHIMOJIHAIT C NOMOLWbIO MENKO3EPHUCTOro wWNndOoBanbHOro KaMHA wnm
wnndoanbHon 6ymarn. [1ng yno6CcTBa NOML30BaHUA Ha UrNy ofeBaeTCyd OTPE30K Nonun-
BUHUNXNOPUAHOW M30NAUuMM OT NpoBofa noaxoaswero agnamerpa. Mcnonb3oBaHue B
KayecTBe uWyna Wrnbl NO3BONSAET Nerko npokanbiBaTb JaKOBOe MNOKPbITME Npu nNpoBepke
nnaTt NPpOMLIWNEHHOr0 HasHayeHUs a Hanmuue pasbeMa X1 — 6LICTPO 3aMeHATb WYN Ha
Knurncy n oceoboxpgate pykn NMpu COXpaHeHUU KOHTPONs Haj BbIGpaHHOW TOUYKOW npoBe-
PAEMON CXeMbl.

K kopnycy npo6Huka Hukakux crneundunuyeckux tpeboBaHUMN He nNpefbABNAETCH.
OH MOXeT 6bITb U3TOTOBNIEH N3 NOAXOAAWeEro No pasaMepy ¢yTnapa (Ona 3y6HOW weTKn
nnn aBTOpydykn). PasbeMHblIii KOPpNyc NO3BONUT XpPaHUTb B HEM LLYN-Mrny.

CxeMHOe peweHne npobHuka paspabaTbHiBaNochk C yYeTOM MCMNONb30BaHWUA MWHW-
ManbHOro KOnuyecTBa AeTanel M MakKCMManbHOW NMPOCTOTHI NeYaTHOW nnatbl Npu cO-
XpaHeHMn BceX OGYHKLMOHaNbHLIX BO3MOXHocTel. Ecnu npu 3aToM HeT kakmx-nubo
orpaHn4yeHWn, ONA MNOBbIWEHUA YCTOWYMBOCTW paboThl YyCTPOMCTBaA pekomMeHAyeTcH
06beANHNTL cBOGOAHEIE BXOAbB MUKpocxeMbl DD3 n yepes pea3nctop 1..2 kOM coenn-
HUTb WX C INHNEN MUTaHng.

B HekOTOpbIX CAyyasax npu WCMNoAb3OBaHWM BMECTO KOPOTKOro Llyna KAWMCH C NpO-
Bonom AnvHon Gonee 10...15 ¢cM MoxeT HaGnioAaTbCHA CKIIOHHOCTbL K BO36YyXAeHUIo ane-
MeHTa DD2.1. YCTpaHAI0T ee YCTaHOBKOW pe3ncTopa CONpoTuBneHuem okono 5 kOm
MeXAy BXOoAaMWu 3fieMeHTa 1M NMHNel nutaHna. To Xe nonesHo cAenartbe M ANS BXOOOB
anemeHnToB DD1.1 v DD1.2 .

Ecnv npuv noBTopeHun npobHuka 6yAyT MCnonb3oBaHbl Mukpocxembl TTJ1 cepui
c ManbiM notpebneHnemM MOWHOCTU, O HOPMaJibHOW paBoTbl BCTPOEHHOTO reHepaTto-
pa MoxeT notpeboBaThCA yBeNMUeHne CONPOTUBeHUs pe3nctopoB A8, R9.

Tenepb KOpOTKO 0 NnpueMax paboThl ¢ NPOGHNKOM. [JonycTuM, LOKONEeBKa U ¢GpyHKLNN
npoBepsemMon nornyeckoh TTJI MMKpOCXeMbl He 3BeCTHHl. B aTOM cnydyae nocrtynaioTr
cneaywowmnm obpasoM. lMofaB Ha MUKPOCXeMYy nMuTaHne (AN NOMMYECKNX MUKPOCXEM
npakTudeckn Bcerna +5 B nopaloT Ha BHIBOA C MakCuMMallbHBIM HOMEpOM, a C 06Wwunm
NPOBOAOM COEANHSIOT BLIBOL C BABOE ME@HbLWIWUM HOMEpPOM), ¢ NnoMowbio NpobHuka cpa-
3y oToenute cBo6oaHble BXOAbL OT BuixonoB. Ecnn Beixoab 6yayTt B coctoiHum nor. O —
3TO, CKOpee Bcero mmkpocxema ¢ 6asoBor pyHkumeh «W-HE», ecnm nor. 1 — TO
«UNTN-HE».

Ana NpocTeiX MUKPOCXEM He TPYAHO YCTAHOBWUTL NMPUHaANIeXHOCTh BXOAOB W BbIXO-
AOB KaXaoMy aneMeHTy. logaknwouuB Bxoa nNpobHUKa kK onpeaeneHHOMY BLIXoAy WC-
crnefyeMoi MUKpocXxeMbl, NojaBaliTe CUrHan OT BCTPOEHHOroO reHepartopa Ha BXOAH,
bUKCMpys MPpOXOXAeHWe cepun UMNYyNbLCOB MO OAHOBPEMEHHOMY CBEYEHWIO CBeTO-
ovopos VD7, VD8 Ecnu npu 3TOM OOMHAKOBO SAIPKO CBeTATCH cBeToAuoObl «O» n «1»,
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TO y NpoBepsdAeMo MWKpPOCXeMbl KnacCuuyecKulii BbHIXOOHOW Kackaf, a Korpa cBeTuTCH
TONbKO «0» — OTKPHITHI Konnektop. lMNpun 6onee CnoxXxHoW nornyeckon GyHKUUN MUKPO-
CXeMbl MOXHO BOCCTaAHOBUTbL ee Tabnuuy MCTUHHOCTU, HO ONS 3TOro nNpupercd 3atpa-
TUTb 6onblwe TpyAa Ha KOMMYTaLuWIoO BXOOOB. .

NonHaa npoeepka paGoTocnoco6HoCTU D-TpurrepoB, Hanpumep pacnpocTpaHeH-
Hbix TM 2, npoBoautca Tak. CUrHan ¢ Belxofa BCTPOEHHOro reHepaTtopa NofakT Ha BXoa
C Tpurrepa. 3amMblkad Ha o6uWylo WUHY BXoA D, npocneiuTe 3a UBMeHEHUAMU CUTHanNoB
Ha NnpaMoM 1 oBpaTHOM Bbixogax. Ha NnpssMOM BbIXOfe OH [LOJIXEH CoBnapatb ¢ CUrHa-
nom Ha Bxope D, Ha o6paTHOM — ObITb €My UHBEPCHBLIM. Cnefyluui war — npoeBepka
paboThl YyCTAaHOBOYHBIX BXOAOB Tpurrepa. lMopgkniounte ycTaHOBOYHbIE BXOAb K Pa3HbIM
BblXOOAaM BCTPOEHHOro reHepartopa. llpn HopManbHOM (GYHKUWOHUPOBaHWUN MUKPOCXe-
Mbl Ha 060oux BbIxogax Tpurrepa 6yneTt HabnopaTbCd NPOXOXAEHWEe NocnefoBaTenbHoOC-
T uMnynbcoB. [pn OTKNIOYEHUN OOHOFO U3 YCTAHOBOYHBLIX BXOLOB BLIXOAB TpUrrepa
DOJXXHB NPUHATL CTaTUYeCKoe COoCTOosiHUe, COOTBETCTBYIOULEe OCTaBlWeMyCcs MOAKIo-
YeHHBIM K reHepaTopy BXOoA4Yy yCTaHOBKWU.

AHanoruyibiMm o6pasom npoBepsieTrcad paboTra napannenbHbIX PErUCTPOB U PerucT-
poe cAaBura. CurHan ¢ reHepaTopa nofaetcs Ha Bxof C, a 3aTeM MeHAETCH COCTOAHUE
BXOAOB AaHHbLIX MUKPOCXeMbl C OIHOBPEMEHHOW perucrpauveit UaMeHeHUa COCTOAHUA
ee BhIXoOoOB. [lng npoBepku paboTocnocobHOCTU CYETYUKOB CUrHan ¢ BuiXofda reHepa-
Topa nopalwT Ha CYeTHbIM BX0A, KOHTPONUPYS €ero npoxoxXxaeHwe Ha BblXojax.
B HeKoTOpHIX cnyyaqax, ecnu nepeknioyeHue ceetoauopnoB VD7, VD8 cTaHOBUTCH 3aMeT-
HO Ha rnas, ygaeTcs NPoOBepWUTb NPaBUAbLHOCTL paboThl KackafoB MHOropaspsaAHblX
CUETUYNKOB.

NMpn npoBepke paboThl reHepatTopor, cob6paHHbBIX Ha UWIPOBHIX MUKpOCXeMaXx,
C NMoMolWbIo npeanaraeMoro NpoBHUKa MOXHO OLEHWUTb KPYTU3HY PPOHTOB M CKBaXx-
HOCTb CUrHana. CKBaXHOCTb CUrHana onpepensioT, cpaBHUBag APKOCTb CBEYEHUA UHOWN-
KaTopoB «0» U «1», KPYTU3HY — NO MHTEHCUBHOCTW CBEYEHWA UHOAUKaATOpa ==».

YeM ApKOCTb MeHblle, TeM KpYyTnaHa 6onbwe. YOOCTOBEPUTHCH B 3TOM MOXHO aHa-
NU3Npysa CUrHanbl B pa3HbIX TOYKax BCTPOEHHOro reHepatopa. Ha Bxopge aneMeHTa
DD2.3 HanpsaxeHne uMeeT GOpPMYy TPEYroNbHbBIX UMNYNbCOB € KPYThiM PPOHTOM U NOUTU
NUHeliHbiM cnapgoM. Mpun nopknyYeHun Bxopa NpobHUKa K 3TON To4YKe MHAWKATOpbl «O»,
«1» N «=» OyAyT CBeTUTbCH NpakTU4YeCKW ¢ OAMHAKOBOW WHTEHCUBHOCTbLIO. Ha BbIxope
anemeHTa DDZ.4 vMNynbCbl UMEIDT 3aMeTHOe BpeMd HapacTaHUa U APKOCTb CBeYeHUd
MHOWKaTopa «=» 3/1eCb MeHblwe. [lpu noacoefuHeHun BXxofa NpobHUKa K nwb6oMy us
BbIXOAOB TpUrrepa DD3.2 nHpukatop «=» racHeT CoBCeM, a uHaukatopol «0» U «1» cBe-
TATCH C OAWHAKOBOW MHTEHCUBHOCTHIO.

KypHan «Paawno», 1997, N° 1,c.32

B.KOTNAPOB

NMPUBOP N4 NMPOBEPKU KOHOEHCATOPOB

B npouecce pnutenbHol aKcnnyatauuMu otka3bl B paboTe pagvoaneKTpoHHOW anna-
paTypbl HepeOKo CBsI3aHbl C NoTepell eMKOCTWM OKCUAHBIX KoHAeHcaTopoB. Kak U3BECTHO
niboMy NpakTUKy, npouenypa AeMoHTaxa KoHAeHCAaTOpOB BecbMa Tpynoemka. bonee
Toro, Npu AeMOHTaXxe 4YacTo BO3HWKAeT oNacHOCTb NeperpeBa U oTcnoeHus ponbru ne-
yaTHOW nnarthl.

BHuMaHUo paguoniobuteneil npepnaraetcqd NpocTol BapuaHT npubopa, KOoTopbIl
no3BondeT NPoOBepsATb KOHAEHCATOPhl, He BbiNanBass UX U3 MOHTaXHoN nnatel. OH NpocT
B M3roToBReHUN, TpebyeT MUHMManbHoOe Yyncno HeaedUUUTHBIX eTaneh U He HyxpaeT-
Csl B HacTpoWke.
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Cxema npubopa nokasaHa Ha pucyHke. Ha nHBepTopax Mukpocxemnol DD71 cobpaH
WUpoKoAWana3oHHbIW reHepaTtop MNPSMOYIoJibHbIX UMNYNbLCOB, YacToTa KOTOPbIX OMn-
penenaeTcss eMKOCTbIO NpoBepsieMoro KoHpeHcatopa. CywecTBeHHOW ero ocobeH-
HOCTbIO ABNFeTCA TO, HTO AaXe NPU WYHTUPOBAHUM NPOBEPAEMHIX KOHAEHCATOPOB
B MOHTaXHbIX Mnatax conpotugnenuamu 100 Om u Gonee ycTolunBoCcTh paGoThl reHe-
paTtopa He HapyuwaeTcsl, a Manas BeNUYnHa NepeMeHHOro HanpshXeHUs B TOYKax KOHT-
ponsi He oOTKpbIBaeT p-1 nepexonbl NoaynpoBogHWKoBeIX npubopos. KoHpeHcaTtop Ci
noBbllWaeT yctoiuyneocTb paboThl reHepartopa.

Ha cueTtunke DD2 cobpaH gennuTenb 4acToThl, K OTAENbHbBIM BLIBOAAM KOTOPOro nopg-
KNni4YeHbl cBeTOoMOObl. Pa6otocnocobHOCTb npoeepdeMoro KoHgpeHcatTopa U OpuUeHTU-
POBOYHO €ro eMKOCTh ONpeaensioTcs No 4yactoTe MUraHUs CooTBeTCTBYIOLWEro CBeTO-
nvopa. Tak, npu 4YactoTe MuraHuna 1 Ty ceetoanona HLT uamepaemblii KoHaeHcaTop
uMeeT eMKOCTb okono 100 Mk®, aHanoruyHaa yactoTa MUraHus BTOporo csetonuona’
(HL2) cooTBeTCTBYEeT €eMKOCTWU KOHAeHcaTopa nopdaka 10 mMk®, Ta Xe yacTtoTa Ang
TpeTbero — nopagka 1 Mkd.

MNpw gpyroii YactoTe MUraHusa CBeTOAWOAOB MO MPONOPLWOHANbHOMY YBENUYEHUIO
(YMEeHBbWEHWIO) YacToThl MOXHO MPUONU3UTeNnbHO onpeaenuTb BeJIMHUHY U3MepsaeMoin
eMKOCTM.

MNpu XenaHuu AManas3oH U3MepseMblX eMKOCTEeN MOXHO pacWUpUTb, MNOAKNKYUB
eule oQUH fennTenb YacTOoThl NOCNEeAOBaTEeNbHO C NEPBLIM C COOTBETCTBYIOWNMU OTBO-
naMW K CBeTOANOAHBIM MHOWKaTOpaM.

XKypHan «Paauno», 1998,N°2 c.41

B. KUPUYEHKO

YCOBEPLUEHCTBOBAHHbLIN NOTMYECKWUIN TTN-MPOBHUK

MHoroneTHuUn onblT pa6oTel ¢ UWOPOBHIMU YCTPOWCTBaAMU MO3BONAUN aBToOpy
ycoBepleHCTBOBaTb NPOOHUK, ONMUCaHHbIN B XypHane «Paguo» e 1990 r. B pesynbTate
ero Moau¢durkauun, B HaCcTHOCTU, NONyyYeHa BO3MOXHOCTb CYUTAaTb U WHOAWLWPOBATbL
no 20 UMNyNbCOB, UCMONbL30BaTb NPOGHUK ANS CNYXOBOro KOHTPONS 4acToThl U pacliu-
peHus pnanasoHa paboyux 4acToT NpOCTOro YacToToMepa.
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3T10T NpobHUK 6yneT noneseH MpPW HalaXWBaHWW pPa3fNVYHbLIX 3JIEKTPOHHbLIX YCT-
polcTB Ha MUukpocxemax TTJ.

B [1] 6bin onucaH NpobHUK, onpedensfpWuil COCTOAHUE JIOTMYECKUX Lienew v nop-
CUUTbIBAWMKUA YNCNO MMNYNbCOB. B HeM npeaycMoTpeHa Takke BO3MOXHOCTb ClyXo-
BOr0 KOHTPONS 4yacToThl koneBGaHuil, nocTynawlWNWX Ha ero BXo[ B finuanasoHe oT 3BYKO-
BhiX yactot o 10 Mlu. MNMpwu popa6oTke 3TOro YCTPONCTBa B HEro 66/ BHECEHbl HeKOo-
TOpble UBME@HEHUR, ynpocTuBlWwKMe paboTy c NPo6GHUKOM.

BO nepBbIX, UBMEHEHbl UMeBILIKNECH NOPOroBble 3HAYEHUS NOTUYecKnX ypoBHen TTJI:
0,4B —nor. 0m 2,4 B — nor. 1. 3Tu BeJIM4UHBI HanNpsXXeHns cOOTBEeTCTBYIOT cTaHpapT-
HbIM BbIXOAHbIM NOTMYECKMM YpPpOBHAM TTJl M no3BonsioT cyanTs 0 paboTe MUKpPOCXeMbl
Kak UCToYHWKa curHana. Yacrto 60nee BaxHO 3HaTb, Kak HEKOTOPbLIA YPOBEHb B Nornye-
CKOW Lenu BoCcNpMHMMaeT BXoa Nocneaywolein MUKPOCXeMbl.

Mcxopa w3 3TOro, NOpPOroBble 3HAYEHUS HanNpsXeHus BbiGpaHbl COOTBETCTBEHHO
BxoaHbiM: 0,8 B u 2 B [3]. HanpsXeHne nepeknioyeHUsa no Bxoay MMeeT ¢uKcupoBaH-
Hoe 3HayeHue, paBHoe 1,5 B, nuuwb y HOBbIX cepuil mukpocxem TTJI, Hanpumep,
K(P)1533 u KP1531, a y ctapbix — K155, K666 u KP531 — oHO nameHsieTcsd B HEKOTO-
pbIX NMpefenax
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Takum 06pa30M, ecqin MMeTb B BUAY TOJNIbKO NMepcnekTuBHble CEPUN MUKPOCXeM, TO
vHouKauua HeonpepgeneHHoro CoctodHMA nNpakTU4ecKM He HyXHa — MOXHO cuYuTaTh,
yto nor. O — 310 HanpsXeHue HUxe 1,5 B, anor. 1 — cooTBeTCTBeHHO Bhiwe 1,5 B. Ho
Tak kak cTapble cepun Mukpocxem OBynyTt pabortaTtbh elle MHOrMo netr B aToM npobHUKe
Oblna ocTaBneHa nHAnKaLuna HeonpepneneHHOro cocrtosaHus

Bo-BTOpbIX, B UCXOOAHOM ycTpolcTBe Heyno6HO Anf BOCMPUATUA pa3MelleHa WH-
OvKauusa Yncna MNOCTYNUBLIMX Ha BXOJ NIOTMYECKUX WMNYNbCOB (B JBOWYHOM Kofe).
MHorvue nn Moryrt 6bICTPO NepeBeCTM YUCHO UMNYNbCOB BhIPpaXeHHO0e ABOUYHBIM KOAOM
B necatu4yHoe? HeynobeH n BoiGop koadppuLUeHTa neNeHNS YaCcTOThl BXOAHBIX UMNyNb-
COB Ang npocnywwvmBaHua Ha roJIOBHON Tene¢0H. C y4eToOM 3TUX 3amMmevaHun CcCXemy
npoﬁmea npuwnoch HeECKONbKO MSMeHMTh.Tenepb OH COoJepPXWUT NaTb MUKpOCXeM ¢
OOWH CEMUCETrMeHTHbIN uHOUKaTop (CM. PUCYHOK).

npoﬁHMK TpemMma cBeToguwoagamu 0T06paxaET Jorn4yeckKne cCcoctofsHVUA BXoda:. HOJb,
HeonpeneneHHoe COCTOSIHWe MHOWKaTOpa W eAUHUUY. BpeMs MHAMKALUM KOPOTKUX
MUMMYNbCOB YOANUHAETCH, 4TOOH Gbina o6ecnedyeHa BOBMOXHOCTb YCNeTh OLUEHUTh UX BU-
Ecnu pacrarnBaHne WMNOYynbCOB OTKMNIKOYUTb, TO nNO CpaBHMTeﬂbHOﬁ APKOCTH
cBeTOoAMOOOB MOXHO CYOWTb O CKBa*XHOCTU W MPAMOYroJIbHOCTM BXOAHOINo curHana

3yallbHO.
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Ing onpepeneHus yucna noCTYNUBLWINX Ha BXOA UMNYNbCOB NPOBGHUK cHabxeH cueT-
YnkoM U LU pPOBLIM MHAUKATOpOM, oTobpaxawwum uudpb — ot 0 go 9. BkniouyeHue
NeCATUYHOW TOYKM UCNONBb3OBAHO B LeNsiX MHAWKaLUWKM eQWHWLBl NepeHoCa B cTapwni
pa3pan. Takum obpa3om obecneunBaetca ¢ukcauusa nocnenpopatenbHocTu go 20 um-
nynbcoB. MNpu HeOBXOOUMOCTHU CHETYUK MOXHO cHpPOCUTL, 4uTOGH yno6Hee 6GbINO BeCTH
naNbHEWIUMW OTCUeT.

NMpoBHUK Nno3BonfdeT TakXe CcyOUTb O YAcTOTe cCUrHana Ha cnyx, nyreM cCpaBHeHUs
4yacToThl MO MPUHLKUNY «Bbille—HKUXeE», @ NOCNe HEeKOTOPOMN TPEeHUPOBKU — MNpubnuau-
TeNbHO ONpefensTh YAacTOTY MNOCTynaouwWwero Ha BXod CUrHana. 1ng aT1oro B HeM ycTa-
HOBJlIEH Nbe3okepamMuyeckuil usnyyatenb 3Byka HAT, nooknioUYeHHbI K BbIXoAy Aenute-
na Ha 2 — BoiBon 712 DD3 (ana wactotr 100 Tu...30 klMu). KOHTpoNb MMNYAbLCHBIX MO-
cnepoBaTtefibHocTel YyacToton o 10 MIy npou3BoAAT Yepe3 AOMONHUTENbHBIN Aenu-
Tenb, CHUXAad ee A0 3BYKOBOW

Tenepb noapobHee o cxeMme nNpob6HuMka. Ha ero Bxopme ycTaHoBJeHO ABa NMOBTOpU-
Tena (otoenbHo ang nor. O u 1) Ha TpaH3ucTopax V71 uw VI2. Peauctop RT 3almuaeT ux
OT TOKOBOW Neperpysku Npuv noaavye Ha BXOA HANPSXeHWSs, BbIXOASALWEro 3a npeaenbl
0...5 B. Pe3uctopb B2 u R3 co3paloT Harpyaky Ang noBTtopurtenev U cMeweHwe aAng
BXOAOB MUKpoOCXeMbl. 3nemeHTh DD1.1 v DD2.2 GopMUpPYIOT NOPOrv NOorM4yeckux ypoB-
Hen angd nocrneayowux 6NokOoB, NOSTOMY NpUMeHeHb MuUukpocxeMbl cepun K1533 —
Y HUX ¢puUKcupoBaH BXoaHoOW nopor. 3nemeHT DD1.2 dopMupyeT curHan HeonpepeneH-
HOrO COCTOSIHMA BXOAa.

C BbLIXOAOB 3TUX TpexX 3NeMeHToB cHOpPMUpPOBAHHbBIE CUTHANbl (aKTUBHBIN YPOBEHb —
HU3KWIA) nocTynalwT Ha BXxoAb Tpex ofHoBub6paTtopoB Ha aneMeHTax DD2.1, DD2.3
n DD2.4, koTopble ynpaBngiT cBeToAWOAaMW WMHAWKALWKW JIOTMYECKUX COCTOSHWNA.
BTtopble Bxoab 0oAHOBUGPaATOpPOB noakiiloyeHbl Yepe3 peauctopbl R14-R16 Kk Mukpone-
peknoyaTento SBI, koTopbln ynpaBnseT BceMu PYHKUUAMMWM paHHoro npobHuka.
B noka3aHHOM Ha CxXxeMe NOJNIOXeHUMW Mepeknioyatensd oAHOBUGpPaTOpL pacTarnBalT No-
cTynamwlme Ha HUX UMNYNbCbhl ANSA HageXHoro ux obHapyxeHus. B opyrom nonoxeHuw
SB1 yanuHeHNs MMNYNbCOB He NPOUCXOOUT, NOCKONbKY CUrHan o6paTtHOW cBA3WN Ha Bep-
XHUX NO cXeme BXxopax oAHOBuUGpaTopoB He AoOXOoAWT A0 Nopora nepeknwodyeHun. B pe-
3ynbTaTe CKBaXHOCTb NepUoANYeCKOW nocnefoBaTeNlbHOCTU BXOOHOro cUrHana MOXHO
OLEeHUTb «Ha rnas», cpaBHMBasa APKOCTb cBeYeHus cBeToauopnoB HLT w HL3, a npamo-
YroNbHOCTb — NO SIPKOCTM CBeudeHUsa HLZ. YeM OH apue, TeM Honee nonoru GPOHTH U
crnagbl UMMNYNIbCOB, €CNU Xe& OHW NPakTUYeCckn NPpSAMOoYrofbHbl — HL2 He cBeTUTCH.

HecatuuHblin cyetdnk DD3, Bxopa CT1 koTOpPOre noaknioydYeH K BLIXOLY 3neMeHTa
DD1.1, nopgcuyuTbiBaeT MOCTYMUBLIKME MNONOXWUTeNbHble Nepenajbl BXOOAHOro cuUrHana.
(Ecnu aToT BXOA NMOAKMIOYUTL K Bbixony DD2.2 — oH 6ydeT nmoacCYUThIBATL OTpUuLaTerb-
Hble nepenagbl). K Boixopgam DD3 nopgknioydeH npeo6pasoBaTtenb koga DD4 ¢ mHOoukaTto-
pom HGT1, oTo6paxalwrWm YMCNno NocTYNUBLLIKUX UMNYNbCOB B AecaATUYHOM Buae. C6poc
cyeTynka NMPoOUCXOAUT BO BpeMs MNepeksiloieHUs KOHTAaKTOB nepekniloyartens SBI, Tak
KaKk ToNbko B 3To BpeMs Ha oboux Bxopax RO cueTumka DD3 npucyTcTByeT sior. 1.
MockonbKy HUXHee Mo cXeMe MonoXeHwe nepeknoyatenna SB! wcnonba3yeTcs OANg aHa-
fiv3a rpynn BbICOKOYAacTOTHLIX UMMYNbCOB, B 3TOM NONOXeHWU Ha Bxoa DE npeo6paszo-
BaTens koga nopaetcs nor. O anfa ralWeHWs wHaoMKaTopa W CHUXeHus notpebnaemoi
MOLWHOCTH.

K Bbixogy 8 cueTyuka DD3 nopkniovyeH cyetymk-genutens Ha 64 (DD5). C Bbixopa 1
DD3 n c Bbixopga 2 BTOPOro cyeTyuka MuUKpocxeMbl DD5 umMnynbcbl MoAnaloTCcHA Ha ane-
MeHTol M-HE DD71.4 w DD1.3, ppyrvue BXoAbl KOTOPbLIX MOAKJIOYEHbl K Mepekilo4yaTenio
SB1. B noka3aHHOM Ha cxeMe nonoxeHuuw SBT anemeHT DD1.3 BbikniouyeH, a DD1.4
BKNOYeH — Ha HAT npoxoOwuT curHan ¢ YacToToW, B 2 pa3a MeHbllel, YeM Ha BXxofe
npo6Huka. lNMpwu HaxaTuwm Ha kHonky SBT uyepes anemeHT DD1.3 Ha HAT BXoAaHOW curHan
npoxoAuT nocslie NoOHWXeHus YactoThl B 640 paas.
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C Bbixopa 8 Mukpocxembl DD3 cpoenaH TakXe BbIBOAO HAa BHEWHWW pasbeM Ang noa-
KNoYeHUs K NMpoGHUKY YacToToMepa, NOSTOMY NPOOHUK BO3MOXHO UCNONb30BaTh U Kak
aKTUBHbIM BXOAHOW WYN ANY U3MepPeHUs 4acToThl LMGPOBLEIX CUTHaNoOB (NokasaHWsa 4Yac-
TOTOMeépa B 3TOM clnydyae ymMHoxawT Ha 10). JeneHne Ha 10 Heob6xoaouMo 3aechb Ang
TOoro, 4to6bl MpU nopgade Ha BXOO WMNYNbCoB € YacToTol Ao 10 MIu Ha BHewHUNA
pa3beM onga YacToToOMepa NocTynan CUrHan ¢ 4yactoTtol He Beliwe 1 MIy. 310 nosBonsaeT
ncrnonb3oBaTb OTHOCUTENbHO AeweBLI YacTOTOMED.

CyeTuuk DD5 ¢ Bhixopna 1 4yepes TpaH3nctop VI3 ynpaBnaeTr CBEYEHUEM AeCATUHHON
TOUYKU Ha MHAaukKaTope, oTobpaxalowWwe egUHULY NepeHoca B CTaplwui paspag (ceeTtd-
uadcd Touka o6o3HayaeT, uUTO K NoKasaHuio UHAUKaTopa cnenyeT npubasnts 10).

HeMHOro o KoHCTpyKuun npobHnka. KOpnycoMm ero CnyxuTt nnacTMaccoBbin ¢pyTnap
OT WapWUKoOBOM pydykn pasmepamum 149x21x15 mm. B Topue Kopnyca B KayecTBe Lyna
ycTaHoBneHa cTanbHad urna (e yno6HoO npokanbiBaTbh 3allUTHLIA Nnak Ha BblBOAax pa-
avopetanein U NedyaTHbIX JOPOXKaX Mnart), a Ha NPOTMBONONOXHOM — rHesfoBad 4acTb
ManoraGapuTHoOro TPeXKOHTaKTHOro pasbeMa (ONd ronoBHbIX cTepeoTenedoHOB).
K wTblpeBOil yacTu pas3beMa (AnameTp wTbIpbka 3,5 MM) nNpunasHel npoBoaa, 4yepes
KOTOpble NOABOAUTCHA NUTaHWe, KaKk NpaBuUNo, OoT NpoBepseMoro yctpocTpa u nepepa-
eTcqa BbiIXxoAHON curHan. KoHubl npoBoaoB cHabXeHbl 3axXWMaMKu «kpokoaun». MutaHue
npo6HUKa BO3ZMOXHO W OT aBTOHOMHOro 6noka NUTaHng, HO B 3TOM Cliyyae cleflyet co-
eAnHATb BMecTe o6wuin nposof npo6HUKa 1 npoeepﬂeM-oﬁ MUKPOCXEMBbI.

Ha 60k0oBOM CTOpPOHE kopnyca Bbipe3aHbl OTBEPCTUS AN pa3MelULeHHBIX Ha nnate
cBeToAMoOAOB, OToGpaxawuwmnx noruyecKkue ypoBHU, U CEMUCErMEHTHOro WHAUKaTopa
cyeTyuka uMnynbcoB. KpoMe Ttoro, B yno6HOM Ans HaxaTus ykasaTtesibHbIM UNKN 60Nb-
WUM NanbLeM MecTe pa3MelleHa ronoBka KHOMKN meponepekmoaneHQ.

Bce petanun npo6HUKa BMOHTMpPOBaHbB Ha OOHOCTOPOHHEW nevaTHoil nnate; 6onb-
was 4yacTh COe/IMHEHUWN cpaenaHa NeyaTHbLIMWU NMPOBOAHWKaMW, OCTajilbHbleé — TOHKUM
NpoBOAOM B U3aonduuun. He ykasaHHble Ha cXxeMe BbIBOAbl MUKPOCXEM HWU C YEM He CO-
eNHSIoT.

KonpeHcaTtopbl C71-C3 pas3MelweHb Hag MUKpoCcXeMaMW, Tak Xe pa3MelweH nbes3o-
sNeMeHT curHanusartopa HA1, HanpoTUB KOTOPOro B KOpnyce cCAefaHo HeCKONbKO Men-
KUX OTBEpPCTUM ANg NpoXoXAeHWUs 3ByKa.

MukpocxeMbl DD7-DD3 B npoOHWKE MOXHO 3aMeHWUTb aHallOrMYHBIMU U3 Cepuit
K(KM)555, K155, KP1531 u pnaxe KP531, HO 370 npuBepeT K yBenu4YeHUio norpeénqa-
eMOoro Toka U CHUXeHUu ctabunbHocTn paboThl (ropa3no nydwe 6bino 66l NPUMEHUTH
n DD3 uz cepun KP1533). MukpocxeMy KS561ME10 MOXHO 3aMeHUTb Ha Takyl Xe u3
cepuun 564, a BmecTo DD4 MoXHO ucnonb3oeaTtb, Hanpumep, K(P)5141M1 BMecTe
¢ 3aMeHon HG1 Ha uHAukKaTop ¢ 06WMM KaTOAOM U COOTBETCTBYIOWNM paboynM TOKOM
(B 3TOM cnyuyae pe3uctopbl AE6-R12 He HyXHbI). lpn ncnonb3oBaHuKU Apyrux gewundgpa-
TOPOB U UHOWMKATOPOB MX MOXHO COrfacoBaTb, kak onucaHo B [2]. MHOoukaTop cnepyeTt
BuIOMpaTh Ucxoaa W3 noaxoaswux rabaputoB, pazmepa 3HakKOMecTa U APKOCTU CBeue-
HUG (nydwe KpacHoOro uygerta).

Ceetopunonb HL1-HL3 — nio6ble MmanoMollHble noAaxopsawero pasMmepa. Mx cnepyert
6paTb OOWHAKOBOIO LBeTa, WHaye CHOXHO onpenensTb no SAPKOCTU CKBaXHOCTb UM-
nynbCoOB.

B ycTpoWCTBe mMpUMeHWMbl Niobble BbICOKOYACTOTHHIE MaNOMOWHLIE KPeMHWEeBbIE
TPaH3UCTOPbLI COOTBETCTBYLUENH CTPYKTYpH € KoadpdbuLMeHTOM nepepaun Toka 6Gassbl
He MeHee 100. Pesuctopwel — MIJNT-0,125 (R1 — 0,25 BT), KoHAOeHcaTopbl C5-C7 —
K50-16, K50-35 nnu aHanornyuble. KHOMouHbl nepexnwouaTtens SBT — niwb6ol Manora-
6apUTHBLIN C OQHUM nepeKNiYalWUM KOHTakTOM 6e3 duKcauuun. Ang coxpaHeHnsa Ma-
nbix rabapuToB npo6GHUKa pa3MellaeMblili B HeM nbe3oaneMeHT HAT U3bAT U3 kopnyca
apykousnydateng 3[-3, HO nyywe ucnonb3oBaTb kako-nu6o ManoraGapWTHbIR, Npu-
MeHAeMbl, HanpuMep, B 3NeKTPOHHBIX HAPYYHbLIX Yacax.
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Ang 3awnThl OT HENPABUNBLHOIO MOAKNIOYEHUS MUTAHUA MpoLe BCEero B pa2pbiB niio-
COBOro NuTapuero Npopoga yctTaHoBuUTb repmaHueBbin guog tuna 310 (¢ MuHUManb-
HbIM MPSMbIM nNafileHUeM HanpsxeHWda) Tak Xe, kak caenaHo B [1], HO B aTOM cnyuvae
nurapuee HanpsaXeHue NOHU3NTCH NpuMepHo Ha 0,2 B. Jlyywum gns npo6HUKa Bapu-
aHTOM CTaHeT BKJlloHeHUWe MeXAy LWWHaMW nutaHna npobHuka cTabunuTpoHa Ha Ha-
npsbkeHne npumepHo 5,5...6 B, a BMecTo repMaHveBOro gauoga — npefoxpaHuTens Ha
250 MA, KOTOpbIA BbIAEPXWUT HOPManbHbI NUTAOWWIA TOK NpoBHNKA, HO NpPWU MpeBblle-
HUKM HamMpshkeHWs NUTaHUs KMIM WU3MEHEHUUW ero MNOoNASPHOCTU 6ydeT COXXEeH MOBbIWEH-
HbIM TOKOM. HepocTaTKoM Takoin 3aluThl ABNGeTCH HeoOXOAMMOCTh 3aMeHaTh Npeaox-
paHuTenb (BnpoyeM, eCnu 650k NMUTAHWUS NMpoBepseMOW KOHCTPYKUWW BbILEPXWUT MOBbI-
WeHHbIN Tok). BO3MOXHBI U Apyrve ycTpoicTBa 3almnThl.

MakCUManbHbI NoTpebndeMblil Tok NpobHUka — okono 200 MA, NMpuUyYeM MUKpOCXe-
Mbl noTpebnsaioT nnwb okono 40 MA, a octanbHoe — Lenu uHaukaTopoB. CHU3NTL NO-
TpebnaeMyi0o UHOUKATOPaMU MOLWHOCTL (M SIPKOCTE) MOXHO, YBEeNUYNB BABOE COMNPOTUB-
neHue peanctopoB R6-R13 n R20-R22.

B saknioyeHue crnefyeT cka3aTb 0 NOAroHKe noporoB cpabarteiBaHnsa wyna. MNpu xe-
NaHUKM UX MOXHO U3MEHHATh, BKIOYAs MaloMOUHbIE TepMaHWeBble OUOLAL B pa3pbiBhl
Touek A-E, BBepoeHue OUoOOB B TouKax A # B noebllWaeTt nopor Mexay HeonpepeneH-
HbIM coCTOsfIHMEM U nor. 1 (HO Ha pa3Hylo BeNUYUHYy), a B Touke [ — HEMHOro NoHUXxaloT.
Auvopnbl xe B Toukax b, [ u E noHuWxawT nopor MeXxay HeonpefneseHHbIM COCTOSHUEM
nnor. 0. Ecnu Heo6xoAUMO LOOGUTHCH NOrMYECKUX NOPOrOB, aHANOTNYHbIX TE@M, UTO yKa-
3aHbl B [1] — B paspbiBbl B TOukax B n /[ cnegyet BKIIOYUTb N0 OOHOMY MaJlOMOLWHOMY
KpeMHUEeBOMY OnoAy. BO3MOXHOCTb KOHTPONS YPOBHS, npeBbiwaipwero 2,5 B, KOTOpbIil
COOTBeTCTBYET noporoBoMy ona MukpocxeMm KMOT, u Manblil BXOOHOW TOK Npo6HUKA
NO3BONAIOT NCMNONb30OBATh €ro AN KOHTPONSA YCTPOWCTB Ha MuUkpocxeMax cepuin Kb61,
K176 ¢ HanpsaxeHueM nutaHuga 5 B.
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E. CABULKUHA

M3MEPUTEJIbHBLIE NMPUBOPLI-NMPOBHUKU

YTo6b NPOBEPUTb YCUNIUTENb 3BYKOBOW 4AcCcTOThl WU paguonpuveMHWK W OThICKaTb
HeuncnpaBHbIli Kackaf, COBCeM He 0643aTeNnbHO MONb30BATLCH TOYHLIMU U3MepUTENb-
HbIMW Npu6opamMun. Bo MHOrmx cnyyasdx MOXHO OBGOWTUCHL MPOCTBIMU YCTpOWCTBaMM,
Ha3blBaeMbiMU NpoBHUKAMU. OHU No3BONAIOT GLICTPO YOEANUTLCH B NMPOXOXAEHUN CUT-
Hana yepe3 BCe Kackafbl yCTPOWCTBa, a Taikke NpUOGAM3UTENbHO OLEHUTbL CONpoTUBAE-
HWe paguopeTanem.

O npocThiXx NpO6GHUKAX U paccka3lblBaeTcs B NpeanaraemMoi crarbe.

NPOBHUK NPOXOXAEHNA CUTHAJIA

OH BbLINONIHEH BCEro Ha AByX TpaHauctopax (puc. 1) pasHoWn CTpykTypbl. BbixooHoe
HanpsXeHwe reHepartopa, co6paHHOro No cxeMe HeCMMMETPUYHOIro MynbTUBMGpaTopa,
conoepXuT, NMOMWUMO OCHOBHOW 4YacToThl, GONblLIOE YUCNO FAapMOHUYECKUX COCTaBNSA-
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wuwux. bnarcgaps McNonb3CBaHWUIO Bbl-
CCOKO4YaCTOTHbLIX TPAH3UCTOPOB, CMNEKTpP
BBIXOAHOTO CWUrHana reHepaTtopa npo-
ctupaetca ao 8 MIu (npw OCHOEHOW pa-
6oyelh yactote okono 1 «klu). Mpubop i

v 2 U2 6300
! !
o6najaeT HU3KUM BbIXOAHEIM COMPOTUB- "‘-"ll' - I‘l"-—"""‘"""é)(f

I
neHuneMm, HTO NO3BONAET NPOBEPHATbL UM @ﬁf (7 /Q} <+ 07

2

bU3KOOMHBIE Lenu. MuTaeTcs lHepa- (7 x V0047 rel) 75
TOP-NPOoBHUK OT OAHOrO 3NEeMEHTa Ha-

npaxeHuem 1,5 B.

KpoMe ykazaHHbIX Ha CXeMe nopoi- Puc. 1
OYT APYrue BbICOKOYACTOTHLIE TPAH3UC-

TOpbl cooTBeTCcTBYylOWEN cTpykTypel. KongeHcaTtopb Moryt 6uiTe KJAC, KAC, K10-7, pe-
ancTopbl MJNT-0,125 uan MJIT-0,25. B ka4yecTBe KHOMOYHOrOC BhIKNlOYaTens NpUMEHEH
Mukponepekniwoyatens MMN3-1,

Jetann reHepatopa-npobHuka CMOHTUpOBaHL Ha nnate (puc. 2) N3 OAHOCTOPOH-
Hero GoONbrMPOBaAHHOIO CTEKNOTEKCTONMTA, KOTOPY 3aTEM YKPEnnawT B Kopnyce
(pnc. 3). Wynom X7 cnyXmT oTpe3ok TONCTOFO MEAHOTro NpoBoga 5, KoTopell BnaueaiwT
B nnaty 11 M pONONHWTENbHO 3akpennawT Ha Hel BuTkamMu npoBonoku 4. UWyn X2 —
3aXUM «KpoKOAWUN», COCAUWHEHHBIW C nNnaTo MHOTOXUNbHBIM MOHTAXHBLM MPOBOAOM
B NONUBUHUAXNOPUAHOW M30ONALUK.

140

2
X1

$E1 71 a1
\y FERIN | J{_ 19
X2
P
AN

Puc. 2

-fleTanu kKopnyca W TonkaTteflb KHONKW 6 M3roToBNieHbBl W3 OPraHWYecKoro cTekna.
HuxHaa cTeHka 12, nBe 60KoBble 8 1 BepXHAR 3 ckileeHbl AuxXnopaTtaHoMm. BHyTpb kopny-
ca cHa4ana BCTaBASIOT NnaTty € yKpenneHHbIM MeXAY KOHTakKTHbIMW cTonkamu 7 ane-
mMeHTOM 316, a 3aTemM BABuUratoT 3arnywkn 2 v 9 tak, 4To6bl NyuaTa Bola B uX nashbl.
TonkaTtenb 6 Nnepen ycTaHOBKOW nnaTthl ¢UKCUPYIOT CBEPXY B CTeHKe 3, a nocne kKpenne-
HUSa 3arnywek (BMHTamwn 10} otnyckatoT. CHapyxu Ha wyn X7 HageBaloT oTpe3oK Moju-
BUHUNXNOPWUAHOW Tpy6Gku 1.

HeTanu kopnyca npu6opa wnudyloT MENKO3epHUCTON HaxXxaavyHol 6ymaroin v okpa-
WHBalwT HUTpoaManbio.

MNpwn npoBepke papuoycTpolicTBa wyn X2 reHepatopa noakno4yalT K waccu nnu ob6-
wemMy npoeoay KOHCTPYKLMMW, a wynoMm X7 kacaloTca BXOLHbIX WNW BbIXOAHbIX Lenei
npoBepsieMblX KackafoB. MHOAWKATOPOM WCNPaBHOCTU CIYXWUT AMHaMuyeckas ronoska
'ycTpolicTBa, NMPOBepky BeAyT B HanpaBfieHUWW OT BbIXOOHbIX KackafoB K BXxogHbIM. Ecnu
npu KacaHuu wynom X7 BHIXOAHBIX Llenell Kackaga 3BYK B rojiloBke OblJl, a BXOAHbIX Le-
new —- ucyes, 3HAUYUT, Kackafl HeucnpaBeH.
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lpoBepsa9 BXOAHble BLICOKOYACTOTHble ULENU pagMonpueMHuka, He 0693aTeflbHO
nogknwoyath wyn X2 — curHan 6ygeTt noctynaTb Ha MNpoBepdeMble kackagbl 3a cuyeT
@MKOCTHOW CBSI3WM MeXAy wyrnoMm v obwuM NpoBoaoM ycTponcTBa. [pu npoBepke pa-
6oTocnocobHOCTU NMpUeMHMKAa C MarHWTHOW aHTeHHOW AocTaTtoyHo NpubNManTb K Hen
wyn X7.

FTEHEPATOP-NMPOBHUK CUTHANOB NY N HY

3TUM NpnBOPOM MOXHO TOYHee HacTpauvBaTb Kackagbl MPOMEXYTOYHOW 4YacTOThl
(N4Y) pagmuonpueMHUKOB, a TakXe NPoOBepATb Hu3koyacToTHbie (HY) kackagbl ycunu-
TeNlbHbIX YCTPOWCTB, nogaBass Ha HUX cCUrHan cuHycoupanbHon G OpPMHbI.

Mpo6Huk {puc. 4) cocToMT U3 ABYX OTOeNbHbIX reHepaTtopoB — [14, cobpaHHOro Ha
TpaH3uctope V72, u HY, B koTtopom paboraer TpaH3aucTtop VI7. CoBMeCTHO ¢ o6 MOT-
ko / TpaHcdopMaTopa T7 u koHoeHcaTtopamn C1, C2 tpaHauctop V71T obpaayeT reHe-
paTtop, coBpaHHbIA NO cxeMe ¢ eMKocTHOW o6paTHON CBA3bIO.

arise
T Ll
_L X II Eblxlll _J_
0.4 m
70 MK X
: ; 68 t\/\—}
N 0.047 nx X2
~3,
Q~<
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o viz R6 1 x
R5* 16 x
®
I bl
"‘* c6
Tt 0.01 mx
aamn 077
VIt vIz 4 H‘/ ”‘*' 7
KT315X 0047 mx 0s° <
7
Puc. 4

Kone6aHus reHepatopa HY 6yoyt u Ha o6MoTKe // TpaHcdopmMmaTopa, BKJIOYEHHON
B Lenb nutaHus TpaHauctopa V72 [lNostomy konebaHusa reHepatopa MY 6yayt mopynu-
poBaHbl. BboixopHoiW curHan reHepatopa HY w rny6uHy moaynsuwu perynupyoT nepe-
MeHHbIM pe3ucTopoM RZ a BbIXOAHOW curHan reHepatopa [14 ycTaHaBnuBaloT Nepe-
MeHHbIM pe3uncTtopom A6 ToT Wnn MHOW curHan nofaloT Ha BhIXoAHbie wWynb npubopa
(X2 n X3) ¢ nomowbio nepekniwoyatenns SAJ. YacToTa reHepaTtopa HY coctaBnseT npwu-
mepHo 1 kly, a reHepaTtopa MNY — 4652 «ly.

TpaHauctopbl MoryT 6biTb cepuin KT301, KT306, KT312, KT315 co ctaTtM4eckumMm Ko-
adduumeHTOM nepepauym Toka He MeHee 50. lMocTossHHble pe3aucTopbl — MNT-0,125
mnu MJIT-0,25, nepeMeHHbn RZ — CMN3-3, CM3-4 vwnu gpyron, coBMelW,eHHbIA C Bbl-
kniovyarenem nutaHua SAZ2, R6 — CI10-0,5 conpotueneHnem 1 kOM unmn 680 Om.
KoHpeHcaTtop C5 - KT-2, KTM, KAM; €7 - K50-6, K53-1, octanbHbie — KJIC, KM,
K10-7. TpaHcdopMaTop — BHIXOOHOW OT ManorabapWMTHbIX TPAH3UCTOPHbLIX paguo-
npUueMHUKOB, Hanpumep, «Anmas», «HehnBa» (B kayecTBe OOMOTKWM / uMcrnonbayeTcs
NnonoBuHa BbICOKOOMHOW nepBUYHOW o6MOTKK). lbe3okepaMuyeckui d)mhbrp Z1 moxeT
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6biTb PMN1MN-011-dN1MN-017. MNepeknovatens popa paborbl — MT-1. McTouyHWK nuTa-
HUa — anemMeHT 332, 343 unu guckoBelit akkymynatop O-0,1.

Hetann npo6Huka pasmewaloTr B kopnyce (puvc. 5), n3rotoBneHHoM M3 NUCTOBOrO
nsongauuoHHoro matepuana. Llynom X3 sfBnseTcs oTpe3oK TONCTOW MeAHOW MpoBONiOKU
C 3a0CTPEHHBIM KOHLOM. a WynoM X2 ~ 3aXUM «KpOKOAWN», K KOTOpOMY nmofnasH MHO-
FrOXWNbHLIM MOHTaXxHblit npoBofd AnuHol okono 500 Mm C BuWAKoOW Ha KoHue. Bunky
BCTABNAIOT B rHe3[40 X1, ycTaHOBNeHHOe Ha 3afjHell cTeHke kopnyca npubopa.

.o '.. .-'c. Xt
Fre gy ]°
ok o5 ‘e
\ \ !

R2  SAT R6

X3

Puc. 5

HanaxuBaHve nNnpoOHWKa CBOAMTCSH K YCTAHOBKE YKa3aHHbIX Ha cxeMe TokoB nopbo-
poM pe3uctopoB A3 (Ana Toka noTpebGNeHNs NepBoro kackana) u R5 (ANA KoNnnekTopHO-
ro Toka TpaHaucTopa VIZ). Mpu atom ABUXOK pe3aucTopa RZ posxeH ObITk B BEpPXHEM
no cxeMe nosioxeHwun, a R6 — B HUXHeM. EMkocTe koHpeHcaTopa C5 moxeT OLITb
10...36 N — oHa 3aBUCUT OT ycTOMUMBOCTU paboThl reHepaTtopa MY npu noaknwovyeHun
ero K HU3KOOMHEIM LLeNsM NpoBepHAeMoOro ycTpoicTea.

PekomeHpauuu no pabote ¢ nNpeablAywuM Npo6HUMKOM crnpaBeAsiMBHL U ANA 3TOM
KOHCTPYKLUK.

OMMETP CO CBETOAMOAHBIM UHOUKATOPOM

OH noz3BoJsifieT KOHTpOJMpOBaTb COMPOTUBJIEHWE pPa3f/IndyHbIX Lenew, NpoBepsAThb
pe3ncTopLl, KaTylWwku WHAYKTUBHOCTHU, Oo6MOTKM TpaHCcPopMaTOpPOB U ApYrue petanu,
oGnapapwme conpoTuBaeHnemMm. flnanazoH MaMepAeMblX CONMPOTUBJIEHUI — OT eAUHUL,
oM po 25 MOm.

VI1-VI3 KT3I5X

X1
o
7/
X3
7 +
X2 |Ar1 300 « vot 4 B I S
ANI02A 1M 10K 11007} 6gr T
3] sgr| sez| sg3p38_1

B\ T

R4 RS'd R6"

Vi3

47 k{122 ¢} 56

S

Puc. 6

OcHoBy oMMeTpa (puc. 6) cocTaBnseT ycuautTene noctossHHoro toka (YNT), Buinon-
HEeHHEIW Ha TpaHaucTopax VI1-VI3. bnaropaps NpuMeHeHWIO B NepBOM Kackaje yCUNu-
TeNsl cocTaBHOro TpaHaucTopa VITVTZ BxoaHOe CONpPOTUBAEHWE OMMeTpa MOAyqyUunocChk
Bbicokoe. KoHpeHcaTop C71 WyHTUPYeT aMUTTEPHLIN Nepexopd TpaH3ucTopa Vi1 no ne-
PEMEHHOMY TOKY U WCKJIoYaeT JIOXKHYIO MHAWKauuilo oT HaBopok. Pezuwctopw R1T u R2
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orpaHuyuBaloT Tok 6asbl COCTABHOIO W BLIXOLHOIMO TPAH3UCTOPOB, MpeAoXpaHas ux oT
HacblweHus, A pesuctop R1, kpome Toro, sawuwaeTt BXOAHOW TPaH3UCTOP OT NOBPeX-
AeHUs Npu cny4yaliHOM NOAKNIOYEHWU LWYNoB K LEensM, HaXxoOAaWWMMCH nNojf Hanpaxe-
HUeM.

BbixopHoW TpaHsucTop YMNT COBMECTHO CO CBETOAUMOAOM nNpepctaBnseT ceoeobpas-
HbIl 83NeKTPOHHBINM KNlo4Y, «cpabaThiBalowWwnil» NpU onpefeNeHHOM HanpaXeHWn Mexay
6a3oh m amuTTepom TpaHauctopa. OHo, B CBOW o4vepefb, CHuMaeTcHd C Aenntens,
o6pa3oBaHHOrO COMPOTMBNEHUEM YyvyacTka KONNEKTOp—3MuUTTep TpaHsucTopa VIZ
peancTopamu R2, R3 n ofHum wu3 pesuncTtopoB R4-R6, nopkniowvaemMblM napannenbHo
pesuctopy R3 B 3aBUCUMOCTK OT LManasoHa UsMepeHui.

MNoka wynel X1 n X2 npo6HWKa HUKYAa HE NOLAKNIOYEHbl, BCE TPAH3UCTOPH 3aKPbIThl K
notTpe6neHnsa Toka OT WCTOYHMKA NpPakTUH4eCKM HeT. Ho CTOMT NOAKAIOYUTL LWYNb,
Hanpumep, K BLHIBOAAM pe3ucTtopa, M B uenu Gasbl cocTaBHOro TpaH3aucTopa noTteyer
Tok. ConMpoTWBNEeHUE yyacTka KONNeKTop—a3aMUTTEpP TpaHsaucTopa VIZ yMeHbWMTCA M
B ero uenu takxe noteyeT TOK, KOTOPLI co3AaCT HA SMUTTEPHOM Nepexoae TpaHaucTo-
pa VI3 napeHue HanpaxeHusa. OHo 6yper Tem Gonblle, YeM MeHblWe CONpOTUBIEHME
npoBepsemMoro pesncrtopa u 4yem Gonblle CONPOTUBAEHWE HUXHEro nievya genunTtens
(pesncTtopa R3 n opHoro mna pesnctopoB R4-R6). B noka3aHHOM Ha CXeMe NONOXEHWUMU
KHOMOYHEIX BbikniloyaTene SB1-SB3 sToro HanpsaxeHus 6yneT AOCTAaTOYHO OANA OTKpPbLI-
BaHUs TpaH3aucTopa VI3 u 3axuraHua ceeToauofa npu CoNpoTUBNEHWM pesucTopa
(unn npoBepsemMol uenn) meHee 25 MOmM. Ecnm Xe HaxaTb KHOMKY BbiknlowaTtens SBT,
CBETOAMO[ 3aXXeTCca TONbKO NpM conpoTuBneHum go 1 MOM. Mpu HaxaTum oCTanbHbIX
KHOMoOK cBeTopuon GyneT pearmpoBaTh NUIWbL Ha COMPOTUBNEHME, He NpeBbWaKlee
o6o3HayYeHHOro y KHONKKW npepena.

Bce TpaHsucTopbl MOXHO npuMeHuWTb cepuii KT306, KT312, KT315; ceetoamon —
AJI02A, AJT102I, ANI307A; pesuctope — MNT-0,125, MNT-0,25; koHpeHcaTop — KJIC,
K10-7; kHono4YHble BhikAl4Yatenn — KM1-1, KMAO1-1 unm camopenbHble, M3rOTOBAEH-
Hble Ha 6a3e Mukponepeknwoyartens MMN3-1 (puc. 3).

letanu npo6Huka pasmMeuweHs B kopnyce (puc. /) pasmepamn 95x50x22 mm, uaro-
TOBNEHHOM W3 LBETHOIO opraHuyeckoro ctekna. Ha BepxHell cTeHke kopnyca ykpenne-
Hbl KHOMOYHLIE BHIKNIOY3TENU (MWW pacnoNoXeHbl KHOMKW caMofeNbHbIX BhiKAlOYaTenekn)
n cgetopauopn. HYepes nepefHIO CTEHKY BhICTynaeT
wyn X2, Ha 3apgHel CTeHKe YCTaHOBNeHO rHesfo
X3, B KOoTOpoe BCTaBNAT BUNKY, COEAUHEHHY
MHOTOXWNbHBIM MOHTA@XHbBIM MPOBOACOM AOCTATOM-
HOW ANUHB co wWynom X1.

HanaxweaHue npofHuka CBOAUTCH K YCTAHOB-
ke BbGpaHHbLIX nNpeaenoB uamepeHums. CHavana
nofknioyaloT Wyne npoBHUKa K uenoyke nocnepo-
BaTeNbHO COEOWHEHHBIX pe3ncToporR oBWKUM CO-
npotueneHmem 25 MOM n nop6opom pesucTtopa
R3 po6uBaloTcd MUHUMaNbHONW APKOCTU CBeYeHUS
cBeToAMopa. 3aTeM Wynbl NoAgKNloYyalwT K pesnc-
Topy conpoTtuBneHnem 1 MOM un Tex Xe pesynbTa-
ToB pobuBawTcsA noabopom pesnctopa R4 npu
HaxaTol kHonke BbikNnioyatena SBI. AHanoru4Ho
nocTynaiwoT Ha OCTaBWUXCH Npefenax UsMepeHusd.
CnepyeT 3aMeTuTb, 4TO CBeTOAWOA BCNLBIXWBAET
npv NOAKNIOYEHUU WYNOB K PE3UCTOPY TEM pesve,
yem 6onbwe kosadpdPuUMEHT nepedayn Toka TpaH-
3aucTopa VI3
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Bo3MOXHO, 3TUM NPpOoGHUKOM 3anHTepe-
CYIOTCH 9JIeKTPUKKU, KOTOPBIM MPUXOoANTCH
npoBepATb COMpoOTUBAEHWE W3ONAUMU pas-
NWYHBIX Lenell U OTHICKMBATb HEWCNpaBHO-

O3

X1 X3 R8 160 «

Vit
MH-6

CTU B LENAX NOCTOSSHHOINO U MNepeMeHHOro
TOoKa HanpsxeHuem po 250 B, Torpa umMmeert

R7*
X2 470 x

CMBICN Heckonebko AopaboTaTb nNpPoOOHUK,

BBeAA B Hero MHAMKaATop HanpsaxXeHusa Ha

N

K1 160 x HeoHoBOW namne (puc. 8). Owa BCNLIXMBaET

TONLKO B TOM Cchlyyae, €Cnu Wynel cnydaiHo

Puc. 8 1 OKaXyTCsl MOAKMIOYEHHbIMU K AeTanaM WNu

’ uensaM, HaxoASWWUMCH NOA HanNpaXeHueM.

Peanctopom R7 ycTaHaBNMBalOT HYXHYIO ApKOCTE CBeYeHns namnel. HuxHWii npepen
onpenensieMoro HanpsAXeHWA 3aBUCUT OT UCMTONL3YEMON 1aMMbl.

B 3akniouyeHue cnepyeTt 3aMeTUTh, YTO MakCuMMalbHbLIN TOK, NnoTpebnaeMblii NpoBHU-

KOM B peXumMe MamepeHus (korga roput ceetonuon), He npeBbiwaet 10 MA.

XKypHan «Panno», 1984,N°1.C.50

I0. 3AJNbUMAH

UCIMBITATEJTb MUKPOCXEM TTJ1

Kak nokazblBaeT npakTuka, UUGPOBLIE MUKPOCXEMEI, OCOBEHHO TE€ M3 HUX, KOTOphIE
yxe 6binn B ynoTpebneHuu, xxenatenbHO NPOBEPUTL A0 MOHTaxa Ha nNnate. 3HauYNTENb-
HO of6ner4yuTt a3ty pabGoTy ucnbiTaTenb, MPUHLUWNWANbLHAN CXemMa KOTOporo w3obpaxeHa
Ha puc. 1. OH no3BonsieT 6LICTPO UcNbITaTh LUuppoBbie MUKpocxeMbl TTJT cepuii K133 u
K155 B kopnycax ¢ 14 BeiBoAaMn, umewuwmne Ao 11 mHpopMaLNOHHEIX BXOAOB U He 6o-
nee 4 nHdopMaunMoHHEIX BeIXOAOB. [lpoBepka BepeTcd NyTeM CpaBHEHUSA BLIXOAHLIX
CUrHanoeB McneuliTeiBaeMo U o6pas3L0BOl (3aBeJOMO UCNPaBHOW) MUKPOCXeM MNpU BO3-
nelicTBUN Ha UX MHPOPMALUOHHLIE BXOAL KOHTPONBLHOW MOCNEefoBaTeNbHOCTU UMNYNb-
coB. HencnpaBHOCTb MUKpOCXeMbl HAMLUKUPYeET cBeTopuop HL1.

McneiTaTtene cocTonT M3 popMMpoOBaTENS KOHTPONBHOIO KofAa U yCTpOWCTBa CpaBHe-
HUA U MHAMKauuu. @opMupoBaTenb COAEPXUT TakTOBLIV reHepaTop Ha Mukpocxeme DDT
U penutenb YacTtoThl ¢ koadpduuumeHToM peneHuna 1024 Ha mukpocxemax DD2-DD4.
CurHanbel € BbIXOfa reHepartopa W pal3psAAoOB AeNUTENS yYepes3 napbl rHe3p «2»-«12»
HaBopHore nond XS1 noctynaloT Ha BXOoAb NMpoBepseMoil m o6pa3uLoOBO MUKpPOCXEM
(B Lenn BXOAOB MepBO N3 HUX BKAOYeHbB pe3uctopkl R1-R11, npepoxpaHsiouwune mc-
neiTaTent OT NOBpeXAeHUs Nnpu NpPoBEPKE HEUCMPABHbLIX MUKPOCXEM).

C O©OAHOMMEHHHIX BEHIXOAOB 06eUX MHUKpPOCXeM CurHansl 4Yepea napbl rHespj
«14»-«17» NpuUXoAAT Ha BXOAbl YCTPOWCTBA CPAaBHEHUS W WHAWKaLWW, BLINOMHEHHOrO Ha
MuUkKpocxemax DD5-DD10. Ecnu 3TW curHanel coBnapaloT. Ha Beixoge Mukpocxemb DD3
npucyTCcTBYyeT YpoBeHb noruvyecko 1 wn cBetopwopn HL1 He roput. Ecnu xe xoTqa Obl
KpaTtkoBpemMeHHO (100 HC) curHanbl Ha Kakol-nMb6o Nape BXOOOB YCTPOWCTBA He coBna-
AYT, Ha BbIXOAE MUKPOCXEeMbl MNOABUTCHA oOTpULATEeNbHBIW UMNYNbLC, 3anyckalowun
XAOYWWii myneTuBubpatop Ha aneMeHtax DD10.1, DD10.2, v cBetoauon HLT BcnbiXxHeT
Ha Bpemsa 100... 150 mc. MNpwn yacTelX HECOBNaAeHWUsIX CUrHaJoB CBeTOAWNOMA CBETUTCSH
noctoaHHo. KoHpeHcaTop C3 racut KOpOoTKME WUMNYNbLCLL BO3HWKAIOUME Ha BhIXxoAe
Mukpocxembl DD9 npw He3zHauyuTenbHoM (mMeHee 100 HC) HecoBnapeHUW BXOAOHLIX
CUTrHaNoB, BORMOXHOM flaxe B cnyyae, eCllM MUKpocxeMa ucnpaeHa. [NOCKONbKY YacTto-
Ta c/leAOBaHUA UMNYJILCOB TaKTOBOro reHepartopa paBHa 1 MIU, nonHeli nepebop Bcex
cocToAHMI penuTtens (npu koadPpuunente peneHnsa 1024) nponcxoaut okono 1000 pasz
B CeKYyHAy.
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CxeMa yana ans noAcoefvHeHWs K UCNuITatenio npopepseMol u o6pa3uoBoi MUK-
pocxeM npuBepeHa Ha puc. 2. CoeanHeHHble ¢ MHGOPMALMOHHBIMU BbiBOAAMW ABYX-
wTeipeBble BuUNKU (XP1-XP14) BkniouyaloT B rHe3pa 3-24 HabGopHoro nonsa XS1 (puc. 1)
B oNpeneneHHOM MONOXEeHUW: WTbipn 1 —- B HeueTHble rHe3aa, a WTbipu 2 — B YeTHble.

MonoxeHne BUNOK B OCTalnbHbiX Napax rHesp 3HayeHus He umeeT. lHezpa 25 n 26
cnyxart Ans noaadn HanpsXeHus ypoBHA 1 Ha OoAMH M3 BXOAOB NMpoBepsieMol u o6pasz-
LOBOW MHUKpOCXeM, HanpuMmep, NpW NPOBEepPKe PEBEPCUBHLEIX CUETUUKOB.

3 ncneiTatene MOXHO WCMNonb3oBaTk MUKpocxembl cepun K133. Yznbl cpaBHeHUS
(DD5-DD8) MOXHO ynpocTuTk, cobpaB uX Ha oaHoW MukpocxeMme K155JIN5. CeeToannop
Hi1 — nioboli ¢ BUAMMBIM nanyyeHmem. Ecnun ypanute peauctop R715, To B KkauyecTBe
MHOWKaTopa MOXHO ucnofb3oBaTb Namny HakanueaHua HCM-6,3-20. KonpeHcaTopbl
C1-C3 - KNG, ¢4 — K53-1.

Ha6opHeiM nonem XS1 B ncnoiTaTene cCnyxuT rHesfgoBas 4acTbk pazbema MPH-44.
M3 wTeIpeBOl 4YacTu 3Toro pas3bemMa BeiNUNuMBawT (nonepek) 14 Bunok (XP1-XP14)
C AByMs WTbipaMuU kaxpan. Mapbl rHe3n U caMu rHespa HaGopHOro nNons MapkKUpYIoT
B COOTBETCTEBUU C puc. 1, a BUIKN N UX WTelpn — ¢ puc. 2. O6pas3loBY0O U NpoBepseMYIo
MWUKpOCXeMbl ycTaHaBNMBalOT B MNPOMbIWNEHHbIE AN caMofesnkHEIe MaHenun, paccuu-
TaHHble Ha COOTBETCTBYIOUIME Kopnyca.

McneiTatens nutaioT oT nioboro nctoyHuka, obecneynBalollero BbixogHoe Hanpsaxe-
HUue 5+5% B npwu Toke Harpys3ky go 0,3 A u HanpsxeHuu nynbcauuwun He Gonee 100 mB.

BoaMoXHele BapuaHTbl MOAKMIOYeHUS BWIOK K napaM rHesn HabopHoro nons npu
npoBepke HaumbGonee pacnpocTpaHeHHbBIX MUKpocxeM cepuun K133 n K155 ykazaHb
B Tatbnuue. '

MNpu pa6Gote ¢ ucneiTaTeneM cHayana Heo6xoAMMO BCTaBUThL BUNKW B HaBopHoe none
B cooTBeTCTBUM ¢ Tabnuueli, a 3aTeM ycTaHOBUTE 06pas3LOBYI0 MUKpPOCXEeMY B CBOIO Na-
Henb N BKNOUYMTL NUTaHne. CeeTonuop HLT ponxeH 3aropetbces. lNpwu yctaHoBKe B Apy-
rylo naHefib MCMpaBHOW MUKpoCXxeMbl CBeTOAWOA AONXeH noracHyTe. HenpepbiBHOE
CBeYeHWe WNKU BCNbIWKKM cBeToaMona CBUMAETENLCTBYIOT O HeWCNpaBHOCTU MNpoBeps-
eMON MUKPOCXEeMBbI.

Jna ucneiTaHUa MUKPOCXeM, He yKasaHHbIX B Tabnuue, uX BbIBOAb NMUTaHUSA Heo6GXo-
AVMO NoAknioyaTb K Napam rHesp «1» u «18», a oAHOMMeHHble BbiXoAbl — K Napam rHesp
«1d»—e«l17».
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Bxonbl KOMBMHALWOHHBIX MUKpocxeM ¢ 6ykeamu JIA, IP 1 7. n. B 0603HAYeHUN MOX-
HO NMOACOEANHATHL K NapamMm rHesf «2»-«12» B NMpou3BONLHOM nopsiake, oAHako cnepyer
y4YecTb, UTO Napbl FHe3A «2» U «3» pacCcyUuTaHbl Ha MOAKJIIOYEHNE «MOLIHbIX» (C TOKOM
6,4 MA) BxonoB, a ocTanbHble — 06blUHEIX (1,6...3,2 MA). Y10 KacaeTcs BXOAOB CYETHbIX,
3aNoMUHaLWMX U ApYyrnx NoAoBGHbBIX MUKPOCXEM, TO UX MOACOEAUHSAIOT, HaunMHasa ¢ ca-
MOW «HU3KOYACTOTHOW» napbl rHes3fd «12» B CTOPOHY YMeHbLWeHWa HOMepoB, B nNocneno-
BaTENbHOCTU: BXOALI YyNpaBfieHUss peXuMoM, HadanbHoW ycTaHoBKu («cBpoca»), MHpop-
MaUuWOHHblEe, 3anMcu Koaa ¢ UHGOPMAaLMOHHbIX BXOAOB U, HakKOHel, CYeTHhIe WIu BxoAbl
coBura. Ecnun MukpocxeMa MMeeT «KOHKypupylouwmne» Bxoab (Hanpumep, Bxoabl R n S
TPUITEPORB), TO NX COEAUNHSAIOT C THe3AaMun, OTCTOALWWMKN NO BO3MOXHOCTHU Aanbluie Apyr
OT Apyra, TakK Kak MHaye M3-3a MNoYTW OAHOBPEMEHHOrO MNpuxoaa yrnpaBngailowWux UMNynb-
COB BO3MOXHa HeoNnpeaeneHHoCThb Ha BLIXOME W 6pakoBKa UCMpPaBHLIX MUKPOCXEM.

Npu npoBepke cuyeTYWkoB HeobxoAumo, 4Tebbl koadPpUUWEeHT AeneHus AenuTens
DD2-DD4 oT rHean, K KOTOPHLIM MOAKMIOYeHbl cyeTHble Bxoabl NpoBepsieMoll U obpasyo-
BOW MUKPOCXEM, A0 FHe3[, COEAUHEHHbIX C BXOAaMUW HauyanbHOW YCTAHOBKU, ObIN He Me-
Hee MakcumanbHoro kos¢pduuneHTa UX NnepecyeTa.

NMpaBUNbLHOCTE MOAKJNIOUEHWS MUKpOCXeMbl, He yKa3zaHHoll B Tabnuue, npoBepfAloT
cnepylowmMm o6paszom. YcTaHOBUB B 06e NaHeNu MCNpaBHblE MUKPOCXEMbl, NooYepeAHO
U KpaTKOBPEMEHHO KacaloTCs BCeX BXOAOB M BLIXOAOB MNPOBEpPAEMOro akseMniaspa wy-
NoM, CoeAMHEHHLIM Yepea pe3nucTop conpoTMBreHneM 62 OM ¢ o6W MM NMPOBOAOM.
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3axunraHve ceeToAMoOAa NpU Kax[AOM TaKOM KacaHUW CBMAETeNIbCTBYET O TOM, 4TO MUK-
pocxeMa noacoefuHeHa NpaBUilbHO.

McnoiTatenemM MOXHO NpoBepATb MUKpPOCXeMbl ¢ noGblM YNCNOM BbIBOAOB (ecTe-
CTBEHHO, NpeAycMOTpeB ANl 3TOFO COOTBETCTBYOWME NAHENN W YyBENUYUB HYUCNO BU-
nok). Ecnn uncno nHdpopmMallMoOHHBIX BXOAOB WK BbIXOAOB Gofblue Yncna cooTBETCTBY-
OWrx nap rHe3n HabopHOro Nonsi, MMKPOCXeMy NMPOBEpSAI0OT No3TtanHo. Hanpumep,
newundpaTtopo K155MA3, K1331M43, MMelbmme 6 nHdopMaunOHHBIX BXxoAoB U 16 BbI-
X0AO0B, UCMBLITHIBAIOT Tak.

CoeguHne exoabl W1 n WO c napamun riesp «10» u «12», a Bxopbl 1,2,4,8 ¢ «4»-«71»,
NOAKNIOYAIOT BLIXOAbL Moo4YepeaAHO rpynnamMu no yeTolpe: cHadana 0-3, 3atem — 4-7
nT. A {BCEro — yetblpe atana).

- 5 ‘13 14"
ININIANIN NN NN
XP1 XP2 vee XP13 XP14
1 HE 2 13 14! 1
%

3e ko2 1 13 20,2 %5
2w ! g
S&| . s & X
5 Q . . Qg
o Q - ] S
&Yl _n L R
S X a2 2 D T 3

%, 1%

Puc. 2

Cyetynkn K155WME6G, K155ME7, K133WE6 n K133ME7, nMewiumne He TONbKO 6 WH-
¢GOpMaALNOHHBIX BBIXOAOB (4TO yXe onpefensetr Heo6XoAMMOCTb NO3TaNHON NpoBepku),
Ho n Bxoabl npsaMoro (+1) m oBpaTHoro (-1) cueTa, NpoBepsIOT Takxe B YeTblpe aTana.
Npexpe Bcero nopaioT curHansl Ha BXoAbl ¢ rHe3a «12» (R), «8»-«11» (D1, D2, D4, D8),
«f» (C), «2» (+1) n «13» (-1).

Janee npoeepsioT cHayana eolxoabl 1, 2, 4, 8, a3atem - - 9( 15) u 0 (nopgknio-
ynB ux Bmecto Bbixogoe 1 n 2). MNocne atoro Bunkn BxoaoB +1 n -1 MeHdAl0T MecTamMmn
M CHOBA npoBepsioT BEIXOAbl B ABa 3Tana.

MpakTuka nokasana, 4YTo UCMbITaTeNb MOXHO MUCNONB3OBATb U ANSl NPOBEPKU MUKPO-
cxem cepuii K136 n K158. lNpu 3aTom B kayecTBe o6pa3uoBbIX AonycTuMa ycTaHOBKa
COOTBETCTBYIOWNX MUKpocxeM cepuii K133 n K155.

XKyprarn «Paavio», 1984,N°8,c.45

C. KAPTAWIOB
NOIr'MYECKMI NMPOBHUK C OAHM CBETOAMNO0M

Hanaxupas pa3HooGpasHble yCTPONCTBa, COGpaHHbIe HA LUUGPOBBIX MHTErpanbHbIX
MUKpOCXeMax, MNpUXOANTCH MNPOBEPHATb YPOBHW NOrMYE€CKUX CUTHaANOB Ha BbIBOAAX
MUKpocxeM, paboTy MMNyNbCHbLIX FreHepaTopoB, «MNpo3BaHWBaTb» MOHTax. [loMowb B
Takux cnyyasix oKasblBaloT pas3fuuHble noruvyeckne npobHukwn. [Moxanyh, cambii npo-
cTol NpobHNK MoxeT 6biTb cOBpaH No cxemMe, NMpUBeAEeHHON Ha pucyHKke. B HeM Bcero
OAWH CBeToAMOA, BKIIOYEHHbIN B KONNEKTOPHYIO LeMNb TpaH3auctopa Vi1 ycunutenbHoro
Kackapga.
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B ncxoaHoM cocTofHUM, Korga wyn XP1 HukyAa He NOAKNIOYEeH, CBeToAWOo[ CBEeTUT-
CHl «BrMoJjiHaKkana» — Takol pexWM 3afaeTcsi COOTBETCTBYIOLWMM cMelwleHUEeM Ha Gase
TpaHaucTopa. Ecnu xe atoT wyn 6ynet NoAkNIOYEH, CKaxeM, K BbIBOAY MUKPOCXeMbl,
Ha KOTOPOM ypoOBeHb Jsiornyeckoro 0, TpaH3NCTOpP 3aKpoeTCHd M CBETOAWOMA NoracHert.
A NpW MoaKnYeHUW Lyna K Luenu ¢ ypoBHEM noruvyeckoil 1 TpaH3mcTOp OTKpoeTcs
HACTONbKO, YTO SIPKOCTbL CBeToAMOAa cTaHeT MakcuManbHoW (ee orpaHuuyuBaeT pe3nc-
Top R3).

NMpw npoBepke UMNYNLCHEIX CUTHANOB CBETOAMO[, Ha4YUHaeT CBETUTLCA ApYe, eCnn y
nocnefoBaTeNbLHOCTU UMMNYNILCOB NMpeobnagaeT ypoBeHb noruyeckoit 1 1M NouTH racHer,
ecnn npeobnapnaet ypoBeHb nornyeckoro 0. lpo6bHuk o6bnapaeT OAHUM HeAOCTaTKOM:
SIPKOCTb CBEeTOAMOAA MNOYTU HEe UBMEHUTCH, eCNIM Ha MHAMKaTop NocTynaeT nocnenoBa-
TENLHOCTbL MMMNYNLCOB, Yy KOTOPOW COCTOSHUE nornyeckux 0 1 1 No ANNTENLHOCTU CO-
M3MepuMbl (B 4aCTHOCTU MeaHAp).

Bo Bcex nepeumncneHHblx cayyanx npobHuK nopknioyaloT (¢ NoMowkio wynoB XP2 u
XP3) K UCTOYHUKY NMUTAHUS NMPOBEPAEMON KOHCTPYKUMU, a Wwynom XPT kacaloTCsa HYXHbIX
BoiBOAOB feTanei. Ecnu xe ana paboTbl Npo6HUKaA MCNONbL3YIOT aBTOHOMHbII NCTOUHUK,
HanpuMep 6GaTtapeto 3336, wyn XP3 pononHUTenbHO COoeAMHAKT ¢ o6WKUM NMPOBOAOM
KOHCTPYKLUWNU.

XP1Y" xp3 ) xp2

Korpa npo6GHUK MCMoONb3yIOT ANA «NPO3BOHKU» MOHTaXa, €ro nutalT OT aBTOHOMHO-
ro NCTOYHMKa, a wynom XP! N NpoBOAHUKOM, CO€AMHEHHBLIM COo wynom XP3, kacaloTcs
HYXHBIX YHaCTKOB NMpoOBepsieMblX Lenen.

B npo6GHWke MOXHO ucrnonb3oBaTb NOGOM ManoMOUHbBIA KpeMHUEBBI TpaH3MCTOp
CO cTaTuyeckuMm koadpPpULMEHTOM nepefaun Toka He MeHee 100. Bmecto AJI102b
nopohpet niwoboh apyroi ceetoauona cepun AJ1 102, AN307.

Netann npo6Huka NpenBapuTeNbHO MOHTUPYIOT Ha MakeTHoll nnate wm noabupailoT
peaucTtop R2 Takoro conpoTuBNeHWs, 4Tobbl CcBeTOAMOA CBeTUNCH efBa 3aMeTHO
(«BrnofiHakana»). 3aTeM AeTanu pa3MelwaloT BHYTpU kopnyca ¢$nomacTtepa, cBeToauon
ycTaHaBNUWBalOT B OTBEPCTUM Ha 60OKOBOWN cTeHke kopnyca. M3 ¢rnomacrtepa BHBOOAAT
ABa MHOTOXWJbHbBIX MOHTaXHEIX NMPOBOAHWKA coO wWwynaMmn XP2 n XP3 Ha koHuax. B kaue-
ctBe wyna XP1 MoXHO Mcnonb3oBaTh OTPe30K CTAaNbHOro NPOBOAA WAW LWBEWHYIO urAay,
3aKpeneHHYI Ha KOHLe kopnyca ¢nomacTepa.

XKypHan «Pagno», 1986, N 3, c. 55

MPOCTON JIOT MHECKMIA MPOBHMK

C nomolblo NpobHuKa, cxeMa KOTOPOro NpuBefeHa Ha PUCYHKEe, MOXHO onpenenunThb
YPOBEHb HAnpsiXeHWs Ha BbLIXOAE JIOTUYECKUX 3NEMEHTOB, KOHTPOJIMPOBaTh MPOXOXAEHWe
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. T > UMNYyNbCOB U OOGHapyXuTb oOGpLIB B
1 l, +58 o
R2 e3 (A\ H1 RS anekTpuydeckoln uenu. lNMpu nopaye Ha
24 K/ 36[1] w 34 BXOA NPOBGHUKa NOrMYyeckomn «1» TpaH-
G ’1 J 3ncTop V71 BXOAWT B peXWM Hachllle-
! = HUS, a TpaHancTtop V2 3akpbiBaeTcH.
H2 N7 V2 (1
INZ2224 101 mi B peaynbTare 3aropaeTtcfl cBeToAuon
{7 H1 ¢ KpaCcHbIM LBETOM cBedeHns. Ecnu
e Ha Bxopn npobHuka OGyneT nofaH no-

L. ..{?') Ré 16 vz yg
Ly 1%} —_— " ruyeckuit «0»,To TpaHaucTop VI éyaert

L7k INIZZ2A = 3akphiT, a V2 — oTkpeIT. MNpu aTom 3a-
ropaeTtca cpetToAuMon HZ ¢ 3eneHbIM
uBeToM cBeyeHun. Peanctop RZ2 nopo6paH Tak, YTO NPU HanMynum 60NbLWIOro conpoTuBne-
HUA Ha Bxoae Npo6HUKa (06pLHIB B LLeNU NPpOBEPSAEMOro NOrMYECKOro anemMeHTa) oba cBe-
Toauoaa He cBeTATCH. [poxoxAaeHWe UMNYNLCHOrO CUrHana NpsAMoyrosikHoW ¢popME Mo-
NOXWUTENBHOW NONAPHOCTU AONXHO BLI3BIBATL CBEYEHME OAHOro cBeTOoAMOfa, a oTpuua-
TeNbHOW — Apyroro.
O1r pepakuuun. B nornyeckoM npoGHUKEe MOXHO WMCMNONb30OBaTb, HanpuMep, TPaH3UCTOPHI
cepun KT342. Nnonw V3,V4— nioOble ManoMmollHble kpeMHueBksle, ceeTtoagnoabl — AJI1026 (H1)
n AN 1023 (M12).
KypHan «Papgno», 1977,N°2,c.60

B. SHUEB

YHUBEPCAJIbHbBIM MPOBHUK
C LIMDPOBOMN UHOMKALIMEM

Jlornyeckme nNpoOHUKM cyulecTBeHHO obJservyaloT HanaxuBaHue LudppoBoW annapa-
TYpPHLI, U OAWH U3 KPUTEPUERB, NO KOTOPOMY MOXHO OLEHUTbL UX OCTOUHCTBA,— 3TO YHU-
BEPCANbHOCTbL UCMONbL30OBAHUSA.

OnTuManbHEIM MOXHO Ha3BaTb NPOBHUK, CNOCOGHLIN M3MepsaTb YpOBHU B Npubopax,
cobpaHHbBIX Ha MUKpocxeMax N 6ol NOrMKM UAU CTPYKTYpPhLl, U pacCuUuTaHHBIN Ha nuta-
HWe Kak OT BHYTpEeHHero, Tak M OT BHeWHero MctoyHuka. MMeHHO Takoe yCTPOWCTBO
W npepnaraeTcs Ans NoBTopeHns.

Npo6HNK uaMepseT Nlornyeckue YpOBHW HanpsixeHws B annapaType, coOpaHHON
Ha MukpocxeMmax TTJ, PTN, ATN, ctpyktypel MO (KMOTT) n mHaouunpyeT pe3yneraTt n3-
MepeHus B undpoBoM Buaa. OH NuTaeTca oT BCTpoeHHol GaTapeun HanpsixeHunem 9 B
UM OT BHELWHEero MCToyHuka HanpsxkeHusa 5... 18 B (uM MoxeT O6bITb NpOBepaeMoe yCT-
poNcTBO MNu nabopaTopHBIi 6NOK NUTaHWA).

Mpo6HUK MHAWUMpYET TpW COCTOAHUSA CWUrHana Ha BXOofe: OTCYTCTBUE HanpsxXeHus
npu CONpPOTUBNIEHWN B Lenn He MeHee 700 OM (Ha MHAWKaATOpe CBETUTCA CUMBON B BUAe
uyacTu 6ykBbl H, 6ea neBoii YepTH) HanpsaxeHus HU3Koro (ceetTutcs LUndpa 0) M BLICOKO-
ro (ceetutca undpa 1) ypoBHein. HyBCTBMTeNbHOCTbL No ypoBHIO 1...2 B. NoTpebnaeMuliii
OT MUCTOYHWKa NMUTaHusa Tok — He 6onee 80 MA.

NMpuHuMnuansHass cxeMa npobHuka maobpaxeHa Ha puc. 1. SnemeHTH DD1.1-DD1.3
UrpaloT poNk MHBEPTOPOR, pa3fenfAlWnX BXOAHYIO Lenb U BLIXOAHLIE Kackafbl, a ane-
MeHT DD1.4 o6GecneuyuBaeT onepaLMWio NOrM4ECKOrO0 YMHOXEHWA CUFHanoOB C UHBEPTU-
poBaHueM Ha Bbixoae. TpaHaucToph VI1-VI3 paboTaloT B kNiloueBoM pexumMe. Peaynb-
TaT W3MEepPeHUs MHAWUUPYETCHA MNOAYNPOBOAHWUKOBBIM 3HAKOCUHTE3WPYIOW WM WHAW-
kaTopoMm HGT

12r
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CtabunutpoH VD1, tpaHauctop V74, peauctop A8 oGpasyioT NnpocTenwnii ctabunu-
3atop. lMWTaHue ¢ BHYTpPeHHero UMCTOYHUKa Ha BHelWHWUW nepeknioyaloT Tym6nepom SAT.
B ero nonoxeHuu, NnokaaaHHOM Ha cxeMe, NMPOOGHUK BbIKIOYEeH Unu pabGoTaeT OT BHeLl-
HEero UCTOYHKKA, MoAkJyYaeMoro K poletke XS7.

AOna pa6oTbl ¢ NpoGHUKOM BKJIOYAIOT NUTaHWE W NoacoeauHSAIT wynol XPT n XP2
K npoeepaeMoin uenu. MNpu HenoAknYeHHOM nNpobHWKE WAUM OTCYTCTBWMWU CUTHana
Ha Bxone aneMeHT DD1.1 HaxoauTca B HyNeBOM, a @aneMeHTol DD1.2 w DD1.3 — B epn-
HWYHOM coCTOSIHUAX (McXxopHble). TpaHauncTop V72 oTkpblT U BeiBOALI 1, 6, 7, 14 wHawnka-
Topa HG1 okasbiBalOTCH coeAMHEeHHbIMKU ¢ 06W WM NpoBoAoM. NpK 3TOM 3neMeHThl a, d,
e u f vHankaTtopa He ceeTaTcA. TpaH3ucTop VT1, HaobopoT, 3akpuiT. B pesyneTarte Ha
oboux Bxopnax sneMeHTta DD1.4 yctaHaBnuBaeTcsl ypoBeHb 1, a Ha Bbixofe — ypoBeHb 0.
NoaTomMy TpaHaucTop VI3 Takke 3akpblT M TOK OT MCTOYHUKA NMUTAaHWS NpoTeKaeT Yepes
orpaHWdUTENbHbIMN pe3ncTop ARG U 8NeMeHT g, Bbi3blBasi €ro ceevyeHne. 3NeMeHThl b u ¢
NoAKNIOYEHb Yepes OrpaHWUUTENLHbIN peancTop A7 HenocpenCTBEHHO K MNIOCOBOMY
npoBoAy NUTaHWA U CBETATCH NOCTOAHHO. CnepoBaTenbHO, NpU OTCYTCTBUM CUrHana Ha
BXxope nNpo6GHWKa Ha MHAWKATOpe CBETATCH 3neMeHTH b, ¢ n g, o6pa3ya paHee ykazaH-
HbIlh CUMBON B BUAE YacTu 6ykBbl H, 6e3 neBOW YepTHl.

" NoseneHue Ha BXxOAE npo6GHKKa HanNnpaXeHWs BbICOKOINo YPOBHA HE M3MeHsAeT CoCTOo-
aHua aneMeHToB DD1.1-DD1.3, HO npuBoAWT K OTKpbiBaHWUIO TpaHauctopa V7T
Ha BoiBope 9 anemeHTa DD71.4 nosiBnsieTtcs HanpsiXeHWe HU3KOro, a Ha ero Bbixoge —
BbBICOKOIO YPOBHS, U TpaH3nucTop VI3 Takxe OTKpbiBaeTcH. B peaynbTarte 3neMeHT ¢ MH-
AuKaTopa racHeT W Ha HeM oTobBpaxaeTcd undpa 1.

MNpu Hanuuum Ha BxoAe Npob6HWKA HanpsXeHWS HWM3KOro YpoBHHA TpaHaucTtop V71
3aKkpblT, a aneMeHTol DD1.1-DD1.3 nepeknio4aldTCA B COCTOSHUA, NPOTUBOMOJNOXHble
ncxoaHslM. OpHoBpeMeHHO aneMeHT DD1.4 nepeknioyaeTCA B HysieBoe COCTOsSHUe,
Tak Kak Ha ero BxoAaX yCTaHaBNMBAalOTCH HaNpsXeHWs pa3HbiXx ypoBHeW. TpaH3ucTop
VT2 3akpbiBaeTcq, a VI3, HaobopoT, oTkpbiBaeTcsi. Ha nHankatope HGT1 racHeT afileMeHT
g 1 cBeTATCS @aneMeHTH a, d, e n f, o6pazysa BMecTe C aneMeHTaMn b u ¢ unppy 0.

Ecnu Ha BXoa npoGHWMKa nocTynaeT UMNYNbCHBLIA CUrHan, TO Ha WMHAUKaATOpe Takxke
nosensieTca maobpaxeHue HyNs, HO NpPU 3TOM 3NeMeHTH b U C CBeTATCH ApKo, a sfe-
MeHThl @, d, e u f— 3amMeTHO cnabee.

KpoMe peTanei, ykasaHHbIX Ha CXeMe, MOXHO NMpPUMeHUTb MUkpocxembl K158J1A3,
K555NA3, cBeTtonuoaHble 3HAKOCUHTeaupywoune mHaukatopol AJIC333B, AJIC334A,
AJ1C334B, AJIC335A, ANC335B, tpaHauctopbo (VT1-VT3) cepwunn KT601, KT603 ¢ nio-
6biM G6ykBeHHbIM uUHAoekcoM unu KT608B wu (V74) KT602AM wunu KT805(M), KT815,
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KT817, KT819 ¢ nio6biM 6yKkBeHHbIM MHAeKcoM, cTabunutpoH KC147A. MNocTosiHHbIE pe-
anctTopbl — Nobble MmanorabapuTHole, NOACTPOEHHbIN (R2) — CMN3-16.

Batapes nutaHua HanpsixeHuem 9 B «KopyHa» wunu aHanoruyHas ew Gbupmbl
«TOSHIBA». Tym6nep SAT — MT1, MTA1 wnn NAM. LWynw XP7T u XP2 — ot niw6oro
nameputenbHoro npubopa, wyn XP7 xenatefbHO MMeTb C AJIMHHOW py4vkon. Posetka
XS1 — PriH-1-1.

Bce petanu npo6Hnka pasMelieHbl Ha Ne4aTHOW nnarte M3 OAHOCTOPOHHero ¢ onbru-
poBaHHOro creknorekctonunta tonwuHon 1,5...2 mm. Ee 4epTex nokazaH Ha puc. 2.
PozeTky XS7 u Tym6nep SAT kpenaT B NeBOW 4YacTWU NevyaTHOW nnatbl Ha ABYX MeTan-
NINHECKUX Yronkax.
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Monmaxnwx npoBodol

Puc. 2

Wyn XP7 ¢wukcupyoT B NnpaBol 4acTu nnathl AByMsi ckobamun. lnaHky ¢ TOKOCbeM-
HUKaMKn ang noaknioHeHns Gatapen NMUTaHUs NpunavealoT K nnate ABYMSI OoTpe3kammu
MeAHOro nyxeHoro npopodagnamMmeTpom 1 MM.

NMocne coeAnvHeHUs ¢ ToKOCbeMHUKaMuK GaTapelo 3akpennsioT Ha nnarte o6blYHON
XO3SWCTBEHHOW pPe3WHKOW, NMOMEeCTUB MeXAy HUMU KapTOHHYylo mnu ¢ToponnactoBylo
npoknaaky, npefoXpaHsLWY nevYyaTtHele NMPOBOAHUKW OT 3amblkaHus. UWlyn XP2 cHab-
XalT MHOTOXUNbHBIM M30NUPOBaHHbIM NMpoBoAoM AnuHon 300...400 MM. Ha wyne xe-
naTtefnbHO pa3MecTUTb 3aXWUM «KpPpOKOAWUM».

TpaH3ncTop VI4 ycrtaHaBnmealoT Ha MeTannm4ieckom (AopalilOMWHUEBOM) Tenno-
oTBoAe pazaMepamMun 25x25 MM u TonuwuHou 4..5 mm. Ero kpensiT co CTOPOHBI NeYaTHbIX
NPOBOAHWKOB, Kak NMokaaaHo Ha puc. 3. Mexay nnatod M TennooTBOAOM NoMewalmT
M3ONSALMNOHHYIO Mpoknaaky M3 reTuHakca MAM nnactMmaccol TonwuHoh 3..5 MM npsimo-
YyrofasHOW Unu yunuHapunydeckon ¢opmMbl ¢ oTBepcTueM nocpeaunHe. B tennoorsope Tak-
Xe cCBepnsaT oTBepcTue Toro xe anametpa (2,5 mm). Becb yzen ckpennsiloT BUHTOBBIM
coejMHeHUEeM Cc pa3pe3Hol wanboli. CoeAnHNTEeNbHbIE NPOBOAA CO CTOPOHBI MeYaTHbIX
NPOBOAHUKOB MpoONycKalT Ha ApPYyrylo Yepe3 cneuuManbHO NMpeagHa3HaYeHHoOe ANsl 3TOro
oTBepcTue.



HanaxunBaHue npo6HUKa CBOAUTCH K yCTaHOBKeE Buxm
nopora cpabaTtbiBaHnga TpaHanctopa VI1. na sTo-
ro ABMXOK NOACTPOEHHOro peancrtopa RZ2 nomewa-

IOT B NpaBo€e No cXxeMe NnosioxXeHne U BKAHalwT nNn-

flpoxnadra = Tenncombod

TaHue. lNpu 3TOM Ha MHAWKATOpe AOJNIXHa 3acBe-
Tuthcs undpa 1. Janee nnaBHo NnepemMewaloT ABU-

XOK pe3ucTopa, Nnoka He Ha4YHeTcHl CBe4YeHue Waisa .

aneMeHTa 4 uHpukatopa. B atom nonoxeHuun ABu- laixa \TpaHJUClnop

XOK OCTaBASIOT. Paapesnas wavda
Kopnyc npo6HuUka MoxeT 6bITb Nt060ON KOHCTPYK-

un. OAHako XxenatenbHo, 4To6bl OH uMen ¢opmy Puc. 3

neHana ¢ yMEeHbWAKWUMNCH BHU3Y TpaHaIMu —
C YCTpOWCTBOM Takoil kKoHdpurypauum pabortatb ynobHee. B BepxHen yacTu Koprnyca He-
obxoanMo NpopaenaTtb oTBepCcTUS Ansa po3eTku XST n tym6nepa SAT, a B HUWXHen — ang
wyna XPT n coeauvHuTenbHoro npoeopaa wyna XP2. Ha nuueBoOl MaHenu HYXHO Bblpe-
3aTb oTBepcTUe Ansa HabnopeHns 3a MHaukatopoMm. Ero MoXHoO 3akpbiTb TOHKOW Mpo-
3payHol NNEeHKOWN CUHEero uBeTa UK cnerka 3akon4eHHbiM OpraHNyeCckuM CTEeKJIOM.

Ans pa6oTbl OT BHEWHENO NCTOYHUKA MUTAHUS HYXHO W3rOTOBUTb COEANHUTENbHbIN
wHyp. Ha oagHOM KoHUe ero cHabXxalT HaKOHeYHUKaMU (3aXWMbl «KpoKoAun») ans nop-
KNIOYEHUS K UCTOYHUKY NUTaHusA, a ¢ Apyroro — BunkoW PLU2H-1-5 ana coeAunHeHus
c po3eTkoi XST npo6Huka.

XKypHasn «Paamno», 1991 ,N212,6.59



PASAEN TPETUW

UCNbITATEJIN
TPAH3UCTOPOB U ANOAOB

M. NEBUHOB

NMPOBHUK AJ1A NMPOBEPKU
OAHOMEPEXOAOHBIX TPAH3NCTOPOB

MHorne paguonioobutenu, He umes cneumanbHoro npubopa gnsg usaMepeHus napa-
MeTpoB OOHOMNEepeXoAHbIX TPpaH3UCTOPOB, CPaBHUBAKOT U3MepeHHble aBOMETpPOM
CoNpoTUBAEHUS P-N NMepexogoB TpaH3ucTopa C NacnopTHBIMU 3HadyeHusamu. OpHako,
KaK nokasana npakTuka, 3TOoT MeTol He Bcerga AaeT o6bekTUBHble pe3ynbTaThl. Bonee
nonHoe npeacrtaBneHune o padboTocnoCobBHOCTU OfHOMNEPEXOAHOITO TPaH3NCToOpa MOXeT
nath NpOGHUK, NMPpUHUUMNMWANbLHAS CXeMa KOTOporo npuBefeHa Ha pUCYHKe.
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NcnblTyeMbll TpaH3ucTop, Nnoclle NoLKNioYeHus ero K NpobHUKY, COBMECTHO C 3ne-
MeHTaMu cXxembl RTR2R3C1 of6pa3yeT penakcauUMOHHBLIW reHepaTop, HacTPOEHHBIW Ha
yacTtorty okono 830 Iu.

Ecnu tpaH3aunctop VI ucnpaBeH, TO NepeMeHHOEe HanpsiXeHne, yCUNeHHoe No Mol -
HOCTU 3MUTTEPHBLIM MOBTOpPUTENEM Ha TpaH3ucTope V2, nocTynaet Ha guonn V3, V4
M nocne BHINpSIMJIeHUS BbI3OBeT CBeveHue cBeToguopa. Ecnn nocne nogkniouveHusi uc-
neiTyemMoro TpaHancTopa ceetoanon V4 He nanyyaeT, To 3TO yKaxeT HA HEUCMPABHOCTb
oflHONEepeXooHOro TpaH3ucTopa.

XKypHan «Pagmno», 1980,N°11,c.40

132



B. KOBANTbKOB

UCIMbITATESIb TPAH3NCTOPOB

Ha puc. 1 usoBpaxeHa NnpuHUMNUaNbHash cXemMa AocTaTO4YHO NPOCTOro U3Mepurens
napameTpOB TPaH3UCTOpPOB, NoO3Bonswwero uaMepsate h,,,, HadyanbHble Toku u R,
B Pas3fIM4HBIX peXumax, a TakkKe MpoBepsTb BAUSHUE peXuma paboTel Ha cTabUNBHOCTHL
n3mepsiemblXx NnapameTpoB. Uamepenune h,, n R, ocywecTBageTcsa nNpu nofadye curHana
yactoton 1...2 klu.

U3meputens conepXut ctabunnsatop HanpsXeHUs ¢ orpaHuyuTenem Toka, reHepa-
TOp CUHYcouaanbHBIX KonebaHUN 1 YCUNNTeNb C BuINPSIMUTENEM.

Heo6xononmaa komMMyTauuns ocyulecTBisieTcsl Tpems «KOAOBbIMU» TymOGhepamwm
B1-B3, xoTopbiMu HabupaloTCca «KoAbl> M3MEPUTENbHBIX onepauuin (cM. Tadnumuy).
Nepeknioyatens B4 yctaHaBnuBaloT B MoNloXeHUe, coOTBeTCTBywLWEe CTPYKType n3ame-
paeMoro TpaHauctopa. KuHonka KHT cnyXuT gnsa nofaym nuraHus Ha NpoBepsieMbli
TpaH3uCcTop TONbKO Ha BpeMsl M3MepeHWsl; aTO NpeAoXpaHseT OT BbiXooa M3 cTpod
MUKpoamMnepMeTp U TpaH3UCTOpP NpU YyCTAHOBKE NMocnefHero B NaHenb 1 nNpu nepexnio-

| YeHunnax.

Jna 3awuTte TpaH3ucTopa MNpu HenpaBUNbHOW YCTAaHOBKE €ro B NaHeNlb CNYXWUT or-
paHuuuTesnb KONNeKTOpHOro TOKa, BLIMONHEHHBIM Ha TpaH3ucTtope T1. Kpome Toro, npu
KaXAoOM HaXaTun Ha KHomnky KHT Toku Yyepe3 NpoBepsieMblIil TpAH3NCTOp U NpUGop Hapa-
CcTaloT NNaBHO 3a cuyeT 3apsifa koHaeHcaTtopa C3. 370 NnpeAoxpaHseT MMKpoamnepmeTp
npu MNpoBepke HeucnpaBHOro TpaHaucrtopa nubo nNpu HenpaBUAbHO NPOW3BeAEHHOW
KOMMYTaLUW.

Ha TpaH3ncTope T2 cob6GpaH npoctelwuiAi ctabunuzatop HanpsixeHusi. Pe3anctopom
R3 BHIXOAHOE HanpsixXehHne crabunusartopa, T. €. HanpsXeHWe KONNEKTOP—3MUTTep
NpoOBepsieMOro TpaH3ucTopa, U3MeHsieTcs OT HYNs 4O, NPUMEpPHO, HanpsXXeHns UCTOoH-
Huka nutavus. Tok 6a3bl NpoBepsieMoro TpaH3ucTopa perynupyetcss peanctopom R7.

[eHepaTop cuHycoupaanbHbiX konebaHuin cobpaH Ha TpaH3ucTopax T3 u T4.

Ycunutene uaMmeputens BbINOAHEH MO cXeMe YCUNUTenss ¢ AMHaMU4YeCKol Harpyskon
Ha TpaH3uctopax I5 u T6. B ycunutene npumeHeHa napajfieflbHaa oTpuuartefbHas
obpaTHas cBfi2b Yepe3 pe3uncTop R23, noBhiwawuwas TemMnepaTypHyl CTabulibHOCTb
Kkackapa.

Namepuntens NnapameTpOB TPAH3UCTOPOB MOXHO chenaTb B BUAe NMPUCTAaBKU K aBo-
MeTpy, nu6o BMOHTUpOBaTh B Hero. B paHHoM cnyyae nameputens co6paH B aBomeTpe
L1435, Tok /, B HeM MOXHO ycTaHaBnuBatbh oT 0 no 10 mA, a HanpsxeHue U, npoBeps-
eMoro TpaHauctopa — ot 0 no 8 B. Bes wkana npubopa coorBercTByeT h,,,,,c = 100.
lllkana R,, npu6opa HepaBHOMEpHa nU3-3a BJIMAHNA BXOAHOIO CONPOTUBJIEHUS ycunure-
nsa (cxara B koHUe aouanasoHa): Ry, = 15 kOMm.

Tak kak BxoflHOe COMNpOTUBJIEHNE TPAH3UCTOPOR MNpU BKJIOYEHUU KUX MO CXeme € 06-
WUM 3MUTTepOoM OObIYHO He NpeBbiwaeT 5 kOM, To namepeHue h,,, NpOUCXOOUT Ha «pa-
CTAIHYTOM» y4yacTKe LWKanbl.

bartapelo nutaHua aBomeTpa 3336J1 3ameHsa0T Tpems snemeHTamu 332 (b1) n 6arta-
peeli «KpoHa» (b2). lanetnl nepeknoyatens popa paboT aBomeTpa Ha TPWU MNOJNIOXEHUNA
3aMeHAI0T ranetamMu Ha NATb MNONOXEeHWN, Npu 8ToM nosnoxeHusa 4 u 5 ncnonbaylT
BMecTo Tym6nepa BI1. CoOoTBeTCTBEHHO HeoOXxoOoumoO nNepefenaTb U ¢ukcartop nepe-
Knovarens.

JononHutenbHbllt KOHTAKT KHomnku Ke! (KM2-1) nofmaeT HanpsiXXeHUWe NMUTaHUS Ha W3-
MepuUTeNb TONBKO MpU HaxaTuu Ha Hee. [lpu OoTNylWEeHHOW KHOMKe STOT KOHTaKT nop-
Kniodyaetr Hartapewo b1 k aBoMeTpy ANY M3MepeHUsd conNpoTUBAeHUN. Ana Kommyrtauuu
NONSIPHOCTU HANpSIXeHUs1 NUTaHUS NpU U3MepeHUU NapaMeTpoB TPAH3UCTOPOB pa3Hol
CTPYKTYpbl MOXeT CRyXuTb Nepekfiovatenb AUana3oHOB ANS KapMaHHbIX MPUEMHUKOB.
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B reHepatope, a Takxe WU B yCUNUTene XenatenbHO WCNONb30OBaTb TPAH3UCTOPHI
ch,,= 40 n ManblM1 HavaNnbHbIMW TOKaMM, HTO MOBbLIWAET TeMMepaTypHyo cTabunb-
HocTb. Jlenutens R714R15 BbLINOJNHAIT Ha NPeUM3UOHHBLIX pe3uctopax. MOXHO WCnosib-
30BaTb U OOblYHbIEe pe3ancTopbl, Hanpumep, MJIT, npepnBapuTenbHo ux otobpae. Peanc-
Topbl R17 1 R20 xXenatenbHO NPUMEHSATb BbicokocTabunbHble, HanpumMmep BJIM wnu YN,
C ToqHocTblIO 1%.

Katywky MHOykKTUBHOCTWM L7 HamaTtbiBaloT Ha ceppevyHuke u3 pepputa M1000OHM
nnn M2000HM tunopaszmepa K10x6x4,5. O6moTka copepxut 300 BUTKOB npoBoaa
nanwoo.1.

HanaxuBaHne M3MepuUTENS HAYUHAIOT C OrpaHUuMTeng Toka. TpaHaucTtop T2 Bhinau-
BaloT, a KONnekTop TpaHaucTopa T1 MoAknioyaloT Yepes MUANMAMMEpMeTp K MONOXU-
TeJlbHOMY BblBOAY WCTOYHUKA nutaHua B2, BmecTo pe3uctopa R71 Bknwouawt marasuH
COMPOTUBAIEHUIN U YMEHbLLWAIOT ero conpornBneHne npumepHo or 500 OmM po Takoro
3HayYeHUsl, NMPU KOTOPOM TOK Yepes TPaH3UCTOp AOCTUraeT MakCUMaNbHOro Toka orpa-
HUYUTENS:

/ =Un1'Usar
OrP MAKC R ’
1

rae U,, u U_,,, — HanpsiXxeHue cooTBeTcTBeHHO Ha Auopae [l1 n Ha nepexone 6Ga-
3a—oamuTTep TpaHancTopa T1 (U, < Ugyroe )-

3ateM BMeECTO Mara3uHa oOcCTaHaBnuMBaloT OnU3KMi  NO  HOMUHAaNy pe3uctop W nNpuna-
nBaioT BbIBOALI TpaH3ucTopa T2

HanaxwuBaHue reHepaTtopa 3akjodaeTcs nuuwb B nopg6ope pesuctopa R12 po nose-
NeHUs YyCTOWYMBBIX HeWcKaxeHHbIX konebaHun.

MocTossHHOE HanpsiXeHue Ha BbIXodge ycunutensa (Ha aMuTTepe TpaH3ucTopa T16)
AONXHO 6bITb paBHLIM MONOBUHE HaNpsiXeHUs UCTOYHUKa nutaHusa B1. Nopnbupas pesu-
ctop R22 nu6o R23, ycTaHaBnuMBaloT HarMpsiXXeHWe Ha BbIXxode, a 3aTeM, U3MEHSS UX CO-
NPpOTUBNEHNs1 TakKk, 4YTOOb OTHOWEHWE CONPOTUBIEHUNW OCTABANOChb MNOCTOSIHHLIM,
ycTaHaBnuBaloT TOK TpaH3ancTtopoB 1... 1,6 MA.

Janee NnpM MMHMMaNIbHO BO3MOXHOM HanpsiXeHnn nutaHuda 571 Ha Bxof ycunutens c
reHepartopa nopaloT MakcuMmanbHoe KanmbpoBoyHOe HanpsxeHue. BmecTto pnopa []2
BknoYawT ocuunnorpa¢. ConpoTuBneHue pesuctopa RA21 yBennumBawT Ao Tex nop,
noka He WCYe3HYT HeNMHeWHble UCKaxeHWs BbixooHoro curHana. Huopa [12 yctaHaBnu-
BaloT obpaTtHO Ha MecTo. 3aTeMm noadbupaioT peanctop A25 Takum, 4Tobbl cTpenka Npu-
6opa UI1 oTknoHaAnachb Ha BCIO LWKany.

Ecnu ncnoneayetcas MmukpoamnepmeTp, He UMeEIOLWMUA WKanbl NepeMeHHbIX Hanpsaxe-
HUI, TO Heo6xoauma kannbpoBka nNpubopa ana uamepenus h, .. Jina atoro BMecto pe-
3uctopa RT5 BKno4alT MarasvuH COMNPOTUBNEHUN (XenaTtenbHO CO cpeAHeN Tou4YKom).
HabupawoTt kog 000, npu makcuMalbHOM Hanps>XeHUW NMUTaHUS CTpenkKy ycTaHaBnUBaloT
Ha nocnejHol OTMeTKYy wkanbl. MameHas conpoTuBneHue MmarasmHa ot 50 Om po O,
rpagyupyiot wkany. OTrpagyupoBaTb npuéop Oons namepeHus R,, MOXHO, BKAIOYUB
MexXay rHesgamn «b» M «B» marasunH, conpoTuBneHue koToporo 6yfnetr wurpatb ponb
BXOQHOTO COMPOTUBNEHUS1 NpOoBepsieMoro TpaH3ucTtopa. Pesnctopom R13 perynupyior
BbIXOAHOE HanpsiXeHWe reHepartopa. HYacTb 3TOro HanpsiXeHuUsl Ucnonb3yeTcs ANs Ka-
nnopoBkn npubopa. MonoxmtenoHas obpaTHad CBA3b B reHepartope ocyl,ecTBnsieTcs
yepes penutens R11R12.

B npuBogumoir tabnuue nokaszaHa nporpaMma M3MepeHU B BUAe KOAOB U3Me-
puTenbHbLIX onepaunin. BepxHee (no cxeme) nonoxeHme Tym6GnepoB B71-B3 ycnoBHO
NpUHATO 3a «1», a HUXxHee — 3a «O». Hanpumep, Npu ycTaHOBKE KONNEKTOPHOro Toka /,
1N KoHTpone npo6osa npoeepsieMoro TpaHauctopa (kog 111) Heo6xoaumo Tym6nep B1
nepeksioyYUTs B nonoxeHue «Pexum», B2 — B nonoxeHWe «/» a B3 — B nonoxeHne

“h213, Rax».



Ta6bnuuya

Onepauua KoOA (B1,B2, B3) MpumevaHue

Oeuxok peauctopa R7

KoHTponb npo6os 111
B HUXHeM (no cxeMe) NnonoxeHuu

Hanpsixenuwe perynupyercs

YcraHoeka U,, 101 peancropom R3
YcTaHoeka |, 111 Tok perynupyeTtcs pesuctopom R7
WamepeHUne Ha4vanbHbIX TOKOB 110 —

Crpenky npuéopa ycTaHaBAUBAIOT
Kanu6poeka 010 (000) Ha HeOGXOANUMYIO OTMETKY LUKasbl
peauctopom R13

WamepeHue h,,, 011 : —

WUamepenue R, 001 —

NMpoBepky TpaH3UCTOpa Ha4YMHaOT C KOHTponsl Ha npo6oil. J1BMXok pea3uctopa R7
NPy 3TOM HaxoOWUTCsl B HUXHeM (Nno cxeme) nonoxeHuun. baza npoBepsieMoro TpaHsunc-
Topa Yepe3 p33uctop R16 noaknioyeHa kK amuttepy. lpu Haxatum Ha kHonky KHT yepes
peauctop RZ20 npoTekaeT HebonbwWwoW HavanbHbI ToK [, BenunuuHa aTtoro toka wua-
MmepaeTca npubopom WIM1, noaknioyYeHHbIM 4Yepe3 pesuctop R18 napannenbHo R20.
ConpotnBneHune peanctopa R18 BoiOpaHo TakMm, YTO NpU NpoTekaHMM MakcUMalbHO
BO3MOXHOI0 KOMNEKTOpPHOro toka /I ..
aMnepMeTpa OTKNOHsleTCcs Ha Bclo wkany. Kak npasuno, /

NPOBEpPSIEMOro TpaH3ucTopa CTpenka MUKpPO-
>>l,,
Bepke Ha npobol McnpaBHOro TpaHaucrtopa cTpenka npubopa MNOYTU He OTKJOHUTCH.

MepeknioyuB Tym6nep B3 B nonoxeHue «Kanubposka» (kog 110), BenuUYMHy Hauvasb-

K MAKC nosToMy Nnpu npo-

Horo Toka I, MOXHO nameputb 6onee TOHHO.

MNpu usmepeHuu Hanpsikenusa U,, (koa 101) ang ynpouweHus KOMMyTaunUu U3MepsaIoT
He caMo HanpsiXeHWe MeXAY KONJIEKTOPOM U 3MUTTepoOM NpOBEPHAEMOro TpaHaucropa,
a BbIXOAHOE HanpsixeHue ctabunusatopa U, Bonee touHo U, MoXHO onpeAennTh No

T

dbopmyne:
u,=U_. -1 R20,
T. e. jaxe nMpu MakcumanbHoM Toke komnektopa (10 ™mA) Hanpsxenve U = oTnudaetcst
ot U,_ BceroHa 0,5 B umoxHo cuntame U =U .
YctaHoBka peanctopoMm R3 Heob6xoaumoe HanpsixeHue pe3aunctopom R7 ycra-

HaBNMBAIOT KONNEKTOPHBIN TOK TpaH3sucTopa.

Mpu naMmepeHNnU HayYanbHbIX TOKOB TpaH3ncTopa (koa 110) rHe3po ons NoaknYeHUs
ero BolBofla 6asbl He Ncnonb3yeTcs.

Ina onpeneneHuss HayanbHoro Toka konnektopa |, BbBOA 6a3b TpaH3aucTopa
Heo6XoAUMO COeAUHUTbL C BHIBOAOM aMuTTepa. CKBO3HOW Tok TpaHsuctopa l, . ,usme-
psieTcs nNpu HenoAknw4YeHHoM BoiBoae 6a3bl. lpu namepeHun HavanbHoro Toka l,
BMUTTEPHOro nNepexofa BbIBOA 3aMUTTepa noaknoyaloT K rHesay «Ks, a BbIBOA 6asbl —
K rHe3ay «3». pu 2TOM Heo6XOOAMMO NMOMHMUTbL, UYTO ANs GONbLWWHCTBA BBICOKOYACTOT-
HbIX TPAH3UCTOPOB HanpsixXeHue, nNogaBaeMoe Ha HUX, He AOJNXHO npeBbiwaTtb 2...3 B.
MamepeHne HauyanbHoro toka | .,
HbIM o6pa3oM (BblBOO KonnekTopa nopknwoyalwT K rHesgy «K», a BoiBog 6asbl —

KONNekTOpHOro nepexopa nNpon3BoanuTcsa aHanornd-

K rHe3ay «3»).

MNepen onpepnenennem h,,, nameputeno kanubpymwTt (kog 010). [lna atoro nepemMeH-
HOe HanpsixeHne c penutenst R14R15 nopaeTcy Ha BXOA YCUNUTENS M Nocne BhiNpsiMne-
HUA ouopom /JJ2 nopaetcsa Ha npubop U1,
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Perynupys BblxopHO€ HanpshkeHue reHepaTtopa pe3uctopom R13, yctaHaBnuBaioT
cTpenky npubopa NMpoTUB NocnefHel unu cpenHei oTMeTKM wKansl. B nepBom cnyvae
nameputens kanubpyetca Ha h_,,... = 100, Bo BTopom — Ha h, . = 200.

Mpu namepeHun h,,, BHIXOLHOE HanpsixeHue reHepaTopa yepes peauctop RI7 no-
cTynaet Ha 6a3y npoBepseMoro TpaHaucTtopa. l[pn aToM nageHne HanpsaAXeHUs Ha pe-
3uctope R20, uamepsaemoe Nnpubopom, NponopuuoHanbHo kKo3dpPUUMeHTY nepepauun
no TOKy TpaH3ucTopa.

N3meHsasa TokK Konnektopa |, nu6o HanpsxeHue U, TpaHaucTopa pesaucTtopamu R7
MU R3 COOTBETCTBEHHO, MOXHO Mpocnefintb BnUsiHME pexwunma paboTel TpaH3ucTopa
Ha h,,,. 9T0O nNno3BonuUT oueHUTb cTabunbHocTh KOsdduMUMEHTa Nnepedayn Kackapa,
cobpaHHOro HasTom TpaHaucTope. Yem 6onblue nameHaetcqa h,,,, Tem MeHee cTabuneH
oyneT koadpPuLUMeHT Nnepepaym kKackaga.

BxopHoe conpoTuBneHue TpaHsuctopa R,, (kon 001) namepdercd no wkane ong ma-
MepeHuns h,,,, Tak Kak BXOOQHOE€ HanpsiXeHue ycunutensa U,, nponopuMoHanbHO BXof-
HOMY COMpoOTUBNeHuio TpaHaucTopa. [lpun conpoTuBneHuun pesucrtopa R17 = 100 kOm
BCcs wWkana npu6opa cooTBeTcTByeT R, ...~ 5 kKOm, ecnu npubop otkanubpoBaH

Hah =100, UR =10kOmMm, ecnunpubop oTkanuépoBaH Ha h,, ... = 200.

213 MAKC BXMAKC

200.
Npy HU3KOM BXOAHOM CONpoOTUBNeHUU ycunutens U,, He 6yneT nponopumoHalibHO
R_, TpaH3ucTopa u nonb3oBaTthbcs wkanoh h, , Henb3ds. B aTom cnyyvae Heobxoauma no-
nonHUTeNnbHaa rpagyvpoBka npubopa.
XKypHan «Papuo», 1975,N°3,c.42

C. BUPIOKOB

MCIMBITATEJ1Ib NONTYNPOBOAHMKOBBLIX NMPNBEOPOB

YCcTpPOWCTBO, CXeMa KOTOporo npuBeaeHa Ha PUCYHKe, MoO3BOnNfeT n3mepsiTe cTatn-
yeckmMe napameTpbl pas3nuyHblX NOAYNPOBOAHWMKOBLIX Npu6opoB — anopoB, 6Gunonfip-
HbIX M NOJNEBbLIX TPAH3UCTOPOB, TUPUCTOPOB M Tak ganee, a TakXe NOMMYeCKUX MHTer-
panbHbIX MUKpOCXeM. McnblTaTeNlb cCOCTOUT U3 HabGopa WYHTOB M AO06aBOYHBIX PE3NCTO-
pOB, MUKpOaMNnepMeTpa, MCTOYHUKA NUTAHUS U NepeknoYaTenen.

C nomowbio nepeknwyartenen B3 u B4 BoibupaldoT nongdpHOCTb BKJIOYEHUS MUKpPO-
amnepmetpa UM1. NMondapHOCTb UCTOYHMKA NUTAHUS BBIXOOHOW (KONNEeKTOPHOW WUAU CTO-
KOBOI) Uenun npoBepsiemoro npubéopa nuaMeHsIOT Nepeknioyatenem B2, a BXooHoOW uenu
(uenun 6a3bl Unu 3aTBopa) — nepeknwyarenem B5. MNMpu npoBepke GUNONAPHBIX TPAH3UN-
CTOPOB MNU MOJIeBbIX C MHOYLUPOBAHHLIM KaHanom NONSIPHOCTbL BXOOAHON Lenu Ta Xe,
YTO U BHLIXOAHOW, a AN NONEBBLIX TPAH3UCTOPOB C BCTPOEHHBIM KaHajioM MOASIpPHOCTb
uenn 3aTBopa NPOTUBOMNONOXHA NOASIPHOCTU LLeNU CToKa.

Mepeknwyarenun B7-B10 cnyxat ana noakAlyeHUs MukKkpoamnepmeTpa K Lenwu,
B KOTOpPOW Mpou3BOAMTCH u3aMepeHue. MNpn 3aMblkaHUU CPEeAHUX U HUXHUX KOHTAKTOB
nepexnwoyatens B7 MmukpoamnepMeTp ¢ NocneaoBaTefibHO BKJKYEHHbBIMU JOGaBOYHbBI-
MW pe3ucTopamu R16-R24 namepseT HanpsiXeHue B BeIXOOHOW Uenu. Ang nutaHus Bbl-
XOMHBIX Ueneil MoOXHO MCMNONb30OBaTh NGO BHYTPEHHUW UCTodHukK (6aTapeu B7 wnn B2)
C perynsiTopoMm HanpsixeHus (nepemeHHblin pe3uctop R7), nubo BHewHnn (nogkniova-
eTca K 3axXumam Kn? un Kn2). MakcumanbHagd BenYnMHa U3MepSeMoro HanpsaxeHus
(Npy BHewHeM MCTOUHMKE NMUTaHusa) coctaBnaet 250 B.

" Mpun HaxaToMm KHOMOYHOM nepeknwyateNe B8 NpoW3BoAsST namMepeHue TOKa B Bbl-
xoaHoW uenu. MNpepen namepeHuin BolBupaetcsa nepeknioyatenem B11. MNpn ucnoneso-
BaHUM BHYTpeHHel 6aTtapen MakCUManbHbIN TOK HE floNXeH npeBbliwartb 500 MA.
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HanpsxeHne BO BXOAHOWN Lenu MamepsaioT Mukpoamnepmetpom WIM1 ¢ no6aBoO4YHbI-
MU peauctopamu RI16-R24. KommyTauuio Npou3BOAAT nepeknwyatenamu B9 n Bi13

(nepekniovyatens B14 B nonoxeHnn «Ug, Uy»).

B HUXHeM, no cxeme, NojloXeHuu Nepekniodatensa B0 nepeknwovyatenem B14 rpy6o

yCTaHaBnnBalwT BeJIUHUHY 6asoBoro Toka. [MnaBHoe M3MeHeHMe 6a30BOro Toka npo-
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BOOSIT NepeMeHHbIM pe3nctopoM AZ. B Tpex HUXHUX, MO cxeMe, MOJIOXEHUNAX Nepeknio-
yatensa B714 waMepsaloT TOK 3aTBopa NoOJfieBbIX TpaH3ncTopoB. AnA nutaHMa BXoOHOW
uenM MOXHO MCMNoONb30OBaTbh NUOO BHYTPEeHHWI ucTouyHUK (HGatapeu 671 wnnn B2), nnéo
BHEWHNN, noAaknwYaeMblih K 3aXxumMmam KnZ n Kn3.

Peanctopbl R4 1 R5 cnyxar Aong coxpaHeHUs Lenu Toka NMpu OTKAKYEeHWU MUKPO-
aMnepmeTpa oT MsMepsiemMoil Lenu Ha npepene 50 MkA. [lna npepoTBpalleHUs re-
Hepauuu TPaH3UCTOPOB MapannenbHo 3axumam Kn4-Kn6 BkJOHeHH KoHpoeHcaTophbl
Cl u C2

139



B ncnbiTatene ucnonb3oBaH MukpoamnepmeTp M1690A ¢ TOKOM MOAHOIO OTKMNOHE-
HUa 50 MkA n conpoTuBneHnem pamkn 1 kOm. MOXHO NpUMEHUTbL NpMbBoOp N Apyroro
Tuna (C TOKOM MOMHOro OTkKAOHeHna 50 MkA), HO COMPOTUBAEHME pPaMKW He AOCJIXKHO
npegblwaTte 2 KOM. Pe3nctop R3 BbiGMpawT U3 ycNOBUA, HTOOL €ro conpoTuBfieHue
B CyMMe C CONpOTUBNEHWEM paMKW cocTaBfasno 2 kOM. 3To OyneT cooTBeTCTBOBATL
HanpsiXeHuio noaHoro otknoHeHus 100 mB. lMepeknwyatenun B1-B10 — 2K (B1 n B6
c camodukcauyuen, B2-B5 n B7-B10 c BlaumHoW dukcaunenn) Bit n B14 — 11M2HNM,
B12 un B13 - MINH-1.

Mpn OTCYTCTBUMU yKa3aHHbIX TUMOB MepekfyaTenel MOXHO MCMNONb30BaTb Tymbne-
pol T3 (B1-B10), kHonkn KM-2-1 (B7-B10), cTaHnapTHble raneTHble nepeknooyaTenu
(B11-B14). Ecnu B KaudyecTBe nepeknoyatena Bf4 npuMeHWTb raneTHbll nepeknipoya-
TeNlb ¢ TeTUHAaKCOBbLIMW NaaTtaMn, TO HeNb3n OyAeT U3MEepUTb TOK 3aTBOpa MOJIEBbIX
TPaH3UCTOpPOB.

ConpoTuBneHns pes3nctopoB R6-R24, R32, R36-R40 He pOMXHbLI OTAMYATLCH OT
yKas3aHHbIX Ha cxeme Gonbuwe, YeMm Ha 1%. B kayecTBe oCTajlbHbIX Pe3UCTOPOB MOXHO
MCnoNb30BaTh PE3UCTOPHLI / KNnacca TOYHOCTH.

WUcnbiTaTeNb CMOHTUPOBaH B aNloMWHMEBOM koprnyce paamepamMu 130x195x60 mm.
Bce nepeknioyatenu, NoCTOSSHHbBIE Pe3NUCTOPbLl U 3aXWMbl YCTAHOBMIEHH Ha Mnafte pas-
MepamMun 125x78 MM, BbINOSHEHHOW W3 GONILIMPOBAHHOIO CTEKNIOTEKCTONIMTa TONWNHON
2 mm. donbra, ucnosblyemas B kayecTBe oblero npoBopa, BOKPYr MecCT KpenineHunsa
3axumoB Knl, Kn3, Kn4, Kn6 ypnanaetcs. )

Mocne okoH4YaHUS MOHTaxa naaTy ¢ ApeTanaMKn ycTaHaBJIMBaKOT B KOPMNyc, B KOTOPOM
cpaenaHbl OTBEpPCTUS ANSA OPraHoB yrpaBieHus.

Pesnctopbol BT n R2 (MNN3-40) ycTaHoBneHbl Ha GOKOBLIX CTeHKax kopnyca, a farta-
pen b1 n b2 (3336J1) — Ha nnaTe N3 CTEKNOTEKCTONNUTA, YKPENJeHHON Ha 3aXumax
MUKpoamMnepmMeTpa.

W3MEPEHWE NAPAMETPOB AUWOAOB

Mpubop no3BonaeT uaMepsTh OOpaTHLHIM TOK AMOAOB U NapeHWe HanpaXeHWA Ha HUX
npv 3afaHHOM NMPSAIMOM TOKe.

AHop puopa nopknaoyalT K 3axumy Knd, a katon — K 3axumy Kn5. Ana namepeHus
06paTHOIO TOKa HaxuMaloT kHOMKKM B2 u B7. MNonoxeHue nepeksiovatenen B4 n BS mo-
XeT OblTh nwboe. OOGpaTHOE HanpsXeHWe peryampyloT NepeMeHHbIM pe3ucTtopoMm RI.
Npu HaxaToM KHOMOYHOM MepekfoyvaTene B8 namepsaioT o6paTHLIW TOKk AMOAA.

Mpn N3MepeHUN NageHUa HanpsXeHWa BHayane ABUXOK MNepeMeHHOro pesuncto-
pa R1 ycTaHaBnuBaioT B HUXHee, MO cxeme, MofioXeHue, HaxumalT kHonky B3 wn B8
(B2 B NICXOAHOM MNONOXEHWK). 3aTeM NepeMeHHbIM pe3anctopom RT ycTtaHaBnanBaioT He-
ob6xogumMbii TOK AMona. Haxae kHonky B7, uamepsiioT napeHue HanpsXeHWs Ha auope.

UW3MEPEHWE NAPAMETPOB BUNONAPHbBIX TPAH3UCTOPOB

Mpn6op nNo3BonsieT U3IMEPATb HayasnbHbIi U CKBO3HOW TOKW KonnekTopa, cTaTude-
CKUN KOO OULUNEHT YyCUNTEHNA, HanpshkeHne MeXAY KONINeKTOpOM U SMUTTEPOM B PexXu-
Me HacbileHUs u agpyrne napameTpbl. [pn namepeHuax nepeknoyarenn B2-B5 cnepy-
eT yCTaHaB/IMBaTb B MNOJIOXKEHWA COOTBETCTBYIOLWNE TUNY UCMBITYyeMOro npubopa.

Npy namepeHWN HayaNbHOrO TOKa KOJNJIeKTOpa ABUXOK NepemMeHHoro pesncrtopa R2
ycTaHaB/MBAIOT B HUXHee, MO cXeMe, NnojoxeHne. TpaH3ncTop MOAKAIOHAIOT K 3aXUMamMm
Kn4-Kn6. Bxno4aloT nuTaHne 6a3bl U Konnekrtopa.

MNepekniovyatenem 874 BboIGUpaT 0AUH N3 pe3ncTopoB R25-R31, yepes kKoTopbll
6asa uccnenyeMoro TpaH3ucTopa CoefiMHAETCA ¢ aMUTTepom. B nmonoxenunn «U, U,»
6asa HenocpeACTBEHHO coefMHEHa C aMUTTepoM (puc. 2,a). HanpsxeHne Ha KONNEKTO-
pe peryjvpylT nepeMeHHbM pe3nctopom R1 (NpyM 3aMKHYTHIX HUXHUX WU CpeAHUX,
no cxeMme, KOHTakTax nepeknpo4yatena B7).
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Mpy M3MepeHUM CKBO3HOro TOKa KONnekKTopa nepekniodyatens B6 oTknwouawoT, B pe-
syneTaTe 4Yero 6asa okasbiBaeTcd «oGopBaHHOU». 3TO u3MepeHuWe cnepyeT MpPOU3BO-
ANTb NPU HanNpsXeHWU Ha KoJiekTope, 3HaYNTeNbHO MeHbLWEM, YeM MakcuMallbHO AO-
nycTuMoe HanpsxeHue.

B cnyyae naMmepeHns kosdpduumneHta B, HaxmMaloT KHONOYHbIA NepekfovyaTent B8
Perynupys nepeMeHHbBIM pe3aucTtopoM R2 Tok 6asbl, ycTaHaBAMBalOT TOK KOAnNeKTopa,
npu KOTOPOM HeoBXOAUMO NMpoU3BECTU n3MepeHune (puc. 2,6). 3aTeM HaXuMaloT KHOM-
Ky «lg» (B10) n namepsiot Tok 6asml.

KoadpdunuueHT B, paccuuteiBaloT no dopmyne: B, =1, /1.

Npu naMepeHnn HanpaXeHNa MeXAY KOJIJIEKTOPOM MU SMUTTEPOM B peXnMe Hackllie-
HUA ABUXOK NepeMeHHoOro pesnctopa R1 ycTaHaBnuMBaloT B HUXHEE, MO CXeMe, noJioxe-
Hue. lMpu HaxaToMm nepeknovyatene B10 nepeMeHHBIM pe3ucTtopom A2 ycTaHaBnuBaloT
TpebGyeMuiil Tok 6asbl, a Npu HaxaToM nNepeknioyaTene B8 — Heo6xoAUMBLI TOK KOMeK-
Topa. VIaMepeHue HanpsXeHUs HachbllEeHWA NMPOM3BOAAT NpWU HaxaTol KHonke B7.

Mpubop nosponseT n3MepsATbL U Apyrve napamMeTpbl TPAH3UMCTOPOB, HanpumMmep,
3aBUCUMOCTE TOKa KOJIleKTopa oT HanpsxeHus mMexay 6azoll n sMuTTepoM (puc. 2,B).
B aTom cnydyae nepekniovaTtenb B14 ycraHaBnuBailoT B nonoxeHune «U,, Uy, HaxumaoT
KHoMky B8 u ycTaHaBnuBaloT TOK KonnekTopa (NnepeMeHHEIM pe3uncTopoM R2). Hanpsa-
xeHne U, naMepsior npn HaxaTOM KHONOYHOM nepekniodaTene BY.

MNaMepeHue o6paTHbIX TOKOB MNepexoAOB TPaH3MCTOPOB MPOU3BOAAT aHalOrm4Ho
naMmepeHuio o6parHOro Toka ANOAOB.

W3MEPEHUWE NAPAMETPOB MNOJIEBbIX TPAH3UCTOPOB

Mpu6op nosBonsieT M3MepsATb TOK CTOKa, KPYTU3HY, HanpsXxeHue oOTceyku, TOK 3a-
TBOpa W Apyrve napaMeTpbl MNoneBbiX TPaH3NCTOPOB.

UcnelTyeMelil TpaH3ucTop nopaknwyaloT K 3axumaM Ki4-Kn6. JBUXOK nepeMeHHOro
pesnctopa A2 ycTaHaBAMBalOT B HUXHee, No cxeMe (puc. 1), nosoxeHune. HaxaB KHOMNKY
B8, usMeps0T ToOK cToka |, Npu HYyneBOM HanpsXeHun Ha 3aTBope (puc. 3,a). lpn Ha-
xaToM nepeknioyaTtene B9 mepeMeHHHIM pe3ancTtopom A2 ycTaHaBAuBaloT HanpsxeHune
U, nopsnka 0,2...0,5 B n BHOBb namMepsoT Tok cToka |, KpyTnaHy S paccumTbiBaloT no
dopmMmyne:

S=Ico"m.
3
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Puc. 3

YBenuumBan HanpsxeHue Ha 3aTBope, AO6GMBAIOTCA YMEHLIWEHUA Toka CTOKa A0 Hynsa
MAN 0O YCHOBHOW BenUYUHBLI {06bIYHO 5 MKA). 3To HanpsaxeHue (KHOMOYHLIA NepeknioYya-
Tenb B9 HaxaTt) 6yneT COOTBETCTBOBAThL HANPAXEHUID OTCEYKU.

Ana namepeHuda Toka 3aTBopa MIMEpPHAIT TOK CTOKa NMPU HYNEBOM CMelWeHuu.
3aTeM, ycTaHOBUB nepeknioyaTenb B14 B ogHO U3 TpeX HUXHUX, NO cCXxeMe, MOoNoXeHUuM,
nepeMeHHbIM pe3sncTopoM A2 nobmuBaldTCHA TOW Xe BennuYuHbl Toka cToka (puc. 3,6).
HanpsaxeHne Ha 3aTBope B @TOM cany4ae paBHO Hyno. Tok 3aTBopa, NpoTeKkaloWNn ye-
pe3 oanH u3 pesncrtopoB A33-A35 co3pnaeT Ha HeEM NageHWe HanpsaXeHusa, KoTopoe
MOXHO M3MepUTb, HaxaB KHOMO4YHBIN MNepexknioyYaTens BI Tok 3aTBopa MOXHO onpe-
AennTb, YMHOXWB U3MepeHHoe HanpaxeHue Ha koddpPuUUMEeHT, COOTBETCTBYIOLWMNNA
AaHHOMY pe3ucTopy. 3HaudeHna koadpPprMunmeHTOB NpuBepeHbsl Ha puc. 1. BoibpaHHble
COMPOTUBNEHUA PE3NCTOPOB MNOIBONAIOT MIMEPATH TOKM 3aTBopa NpubnuanTensHo
oT 0,005 go 40 HA.

M3MEPEHWE NAPAMETPOB TUPUCTOPOB

UcneiTatenem noflynpoBoAHUKOBBIX NMPUGOPOB MOXHO M3MeEPATh TOK U HanpsAxeHue
CNpAMAeHUs, TOK BLIKJNIOYEHUS, NageHne HanpsaxXeHns Ha BKAKYEHHOM TUpUCTOpe.

Ana onpepeneHus Toka CNpPAMAEHUS TUPUCTOP MNOAKAIOHAKT TaK, KakK NnokalaHo Ha
puc. 4,a. lMonoxeHne nepekfoyvaTeNieit B2-B5 CooTBeTCTBYeT U3MepeHuio 6UNoNsapHbIX
TP@H3NCTOPOB CTPYKTYpbl n-p-n. lNepeknioyaTens B11 ponxeH HaxoguTbCHA B MNONoOXe-
Hun «5 A». IBMXOK nepemMeHHoro pesuctopa AZ yctaHaBAuBalOT B HUXHee, Mo cxeMme,
nonoxeHune, a A1 — B BepXxHee.

Ang nHOonKauum cocToSHUS TUpuUcTopa B Lenb aHoga Heo6XxooMMo BKAIOYUTL namny
Ha HanpsaxeHune 2,5...3,6 B n 1ok 0,15...0,28 A. HaxaB kHonku B1, B6 n B10, nepemeH-
HbIM pe3ucTopoM R2 nocTeneHHo yBeNuumBaloT TOK yrnpaBfsollero afekTpona go 3a-
XUraHWsa namnbt.

Tok, M3MepeHHbIW HENOCPEeACTBEHHO MNepepn BKAKYEHWEM, COOTBETCTBYET TOKY
crnpamMieHns TupuctTopa. AHallorM4yHO N3MepHAIT HanpsaxeHue cnpamneHmnsa (puc. 4,6).
Npu aToM nepexknoyaTens B14 gonxeH HaxoanTbcsa B nonoxeHunu «U_,, U,», a kHonka B9
HaxarTa.

MNaMepeHne nageHUsA HanpaxeHWd Ha BKIKOYEHHOM TUpucTope ocylecTBAAeTCHA MO
cxeMe, nokasaHHol Ha puc. 4,a, cnepyeT TONbLKO UCKAOYUTE namny J11. IIBUXoOK nepe-
MeHHoro pesauctopa A1 ycTaHaBAMBalOT B CpefHee NonoxXeHue. 3amMblkas HUXHUE U
cpenHuWe KOHTaKTh nepekfioyaTens B8, nmepeMeHHBIM peaucTopoM A2 pobuBaloTcs
BKNIOYEHUS TUpUCTopa (38TO 3amMeyaloT MO MNOSBAEHUIO ToKa aHoga), MOCNe 4Yero KHOMKY
B6 ycTaHaBnuBalOT B UCXOAHOE MonoxeHne. M3MeHAs MonoXeHWe OBUXKa NMEepPeMeHHO-
ro pesncrtopa R1, ycTaHaBnAuBaT TpebyeMblli ToK aHoZda, HaxXuMaloT KHonky B7 m uns-
MepalT NageHne HanpsaxeHus.
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Ana naMepeHua Toka BbIKJIIOYEHUS TUpUCTOpa ero aHond nopkwyalT K 3axumy Kib,
a ynpaBnsolwun anektpon — k Ki4 (puc. 4,B). JIBUXokKk nepeMeHHoro pesucrtopa 2
ycTaHaBNUBaIOT B BepxHee, No cxeMe, nofloxeHne, a A1 — B cpepHee, 3aMblKaloT HUX-

HUe U cpefHUe KOHTaKThl nepekniodatena B10. HaxaB v oTnyCTuB kHonkKy B1, BkilovatoTr
Tupuctop. O ero BKn4YeHuM 6yneT CBUOeTenbCTBOBaTb OTKJOHEHUE CTPOYKM M3Mepu-
TensHoro npubopa WMN1. MNnaBHo yMeHbwas ToK THpucTopa nepeMeHHbIM pe3ncTopoMm
R2, ,quMBaiorcq BbIKNIOYEHNA TupucTopa, onpependeMoro no ckadikoobpasHoMy
YMeHbIIEeHNIO ToKa A0 Hynda. TOK, n3MepeHHbLIN HenocpencTBeHHO Nepep BLIKNIOYEHNEM,
COOTBETCTBYET TOKY BbIKNIOHEHUA TupucTopa.

MPOBEPKA HA ®YHKLIMOHWUPOBAHUE JIOTMHECKUX MUKPOCXEM

Ana npoBepkn MukKpocxeM, Hanpumep cepuum K155, zaMbiKalOT HUXHWE U cpefHue
KOHTakThl nepeknodateneir B3 n B4, nepeknwoyatens B11 yctaHaBAMBaloT B nofioxeHune
«50 MKkA», a B12 n B13 — B nonoxeHue «5 B». MukpocxeMy noakioyalT B cooTBeT-
ctBne ¢ puc. 5. OguMH 13 ero BXogoB nopgknioyaloT K 3axumy Kin6, Bbixon — K 3aXUMy
Kn4, nnwoc nutaHma — K 3axXumMy Kil, MUHYC — K 3axumy Knb.

ABUXOK NnepemMeHHoro pesnctopa A1 gonxeH HaxoanTbCs B BEpPXHEM, Mo cXxeMe, Mo-
noxeHnun. MameHan nepeMeHHbBIM pe3ancTopoM R2Z BxoaHoe HanpsaXeHne, nonepeMeHHoO
M3MEPKAIDT BXOAHOE U BbIXOAHOE HanpsaXeHue fioru-

YyecKoll MMKpocxeMbl (NooYepepgHoO HaXuMas KHOMKKW

B9 un B7) M cHuMalOT cTaruyeckylo nepeKmoaner]b— K/”‘L R +
HylO xapakTepucTuky. PeauncTtop R4 BhinofiHfeT polb R2 —
Harpysku ucnbiTyeMoll MUKpOCXeMbl. 3To No3BonsieTt [ Kné . é ‘K”A TGBf
npoBepATb MMKpPOCXEeMbl, MMeloWwmne TaKk Hal3blBae- +| - + __’__

MBIl «OTKPBITHIi KOANEeKTOop» Ha Bbixome (Hampumep,
K1NE557, K1JIE558). MNpu u3MepeHUN BLIXOOHOrO PUT K”STPUZ
HanpsaxXeHUs OpPyrux MUKpocxeM peauncTtop R4 Mo- —

XeT 6blTb OTKJIOYEH OAHOBPEeMEeHHLIM HaxaTuem
KHonok B7 wn B8. Puc. 5
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lpobepsemae
ycmpoucmbo

Puc. 6

Npn HEOBXOOAUMOCTU MeXAY BbIXOAOM MWKPOCXEMBl U 3aXUMOM Ki5 MOXHO BKAO-
YUTb OOMONHUTENbHBIN pe3ucTOp — Harpysky.

OnucaHHble BHILIE M3MEPEHUR He UCHepnbIBAIOT BCe BO3MOXHOCTM npubopa. [pwu
HEKOTOPbIX HaABbIKAX C €ro MOMOLLbI0 MOXHO CHMMaTb caMble pa3HooOpasHble Xapak-
TEPUCTUKN, pa3finyHbIX MNOMIYNPOBOAHUKOBLEIX NpuOOpOB, BK/OYaAA TyHHesNbHble AWOAbl,
¢doTOpEe3nCTopbl, OAHONEepeXoaHble TPaH3UCTOpPLl, CTAbMANUTPOHLI, cBeToauoAbl 1 T.4.
Ero takxe MOXHO ucnofib3oBaTb AfI9 M3ME@pPEeHUA HU3KOOMHbLIX Pe3nCTOpPOB, HayuHas oT
0,005 OM u Bbille MeTOAOM BOJSIbTMETpa amnepmMeTpa.

Mpyn npoBepKe pas3fiIndHbIX PaguOYCTPOWUCTB MCNBITAaTe/lb MOXHO MCMNoJfib30BaTb Kak
BonbTamnepmeTp. Ecnmn ero BkAOYUTbL TaK, Kak NokasaHo Ha puc. 6, TO MOXHO N3MepPATh
HanpsaxeHue nuTtaHua (Haxata kHonka B7), noTpebnaemblii Tok (nepexnwyatens B8
B HWXHEM, Mo CxeMe, MONOXEeHUW) M HanpsxeHne B Kakon-nnbo Toudke mucnbiTyemoro
ycTpoicTBa (HaxaTta kHonka B9). B pape cny4yaeB B kayeCTBe UCTOYHMKa MUTAHUHA Mpo-
BepsieMoOro ycTpoWcTBa MoxeT CAyXuTb oaHa n3 datapent 61 unun B2 (Bkn4yaeTca ne-
peknioyaTtenem B1).

XKypHan «Paauvo», 1975, N2 6, c. 43

A. COKONIbHUKOB

NPOBHUK 0119 NMPOBEPKWN MNONEBBIX TPAH3NCTOPOB

MpocToi cnoco® NpoBepuTh NMofieBON TpaH3MCTOpP — BOCMOMIb230OBATLCH NPOGHUKOM,

CXeMa KOoTOporo npvBefeHa Ha pPUCYHKe.
Korpa BbiBoAbl MpoBepAeMOro TpaH3aucTopa NoAcoeduHeHbl K rHe3pam XS1-XS3
npo6Huka, o6pa3yeTca reHepatop 34, B KOTOpOM kone6GaHMA BO3HWUKAIOT M3-3a Mono-
XWUTeNnbHoW oGpaTHOW CBA3M MeXAy 3aTBOpPOM

SB’T; p’ n ncrtokom. lMNockonbky KkoadpduumeHT nepepa-
— SA1? 4Uu Kackapa ¢ TakuM BKJIOYEHMEM TpaH3UCTOpa
1 C .. He npeBbllWaeT eAMHULB, ANS yBENNYEHWUHA 06-
0.01 mx X57,3, n paTHOW CBSA3M NMPUMEHEH NOBbLIWAKIWMWNA TPAHC-
dopmaTtop — obMoTKa / copepxuT 6ofblWee
HXS%, —-,—_ YUcno BUTKOB MO CpaBHeHuUIlD C oOBMoTKoW //.
————] gBai E Kone6GaHua reHepaTopa nNpocAywuBalT 4yepes

1 I "xsy — ronogHoit TenedpoH BF1.
+ KHOnoO4YHbLIN BbikNoYyaTens SB1 Heo6xoounm
BF1 SA12 He MpocCTo AN nopgadu HanpsxeHus MNuTaHus
Ha reHepaTop, a ANA NOJy4YeHWUs HavasbHoro

-
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MMMyNbCa ToKa Nnocne MNoAKNioYeHUs BHIBOAOB TpaH3ucTopa Kk rHezpam npofHuka. dTo
BbI3BAHO TeM, 4YTO NMpu NpOBepke HEKOTOPbIX TPAH3UCTOPOB C GOMbWKNM HaNpsAXeHNeEM
0TCeykU reHepaTop 3anyckaeTcs TONbKO B cllyyae yka3aHHOro cnocob6a nopayn nuta-
HUA (C OONbWMHCTBOM X€ TPaH3UCTOPOB FreHepaTop HadnHaeT paboTaTb laxe B cnyvae
noAkAioYeHUA BLIBOAOB MpUW 3aMKHYThIX BbiBOAAX KHOMOYHOTMO BhIKJKOHATeENsa, T. €. npu
NOCTOAHHO MNopgaHHOM Ha rHespa XS7-XS3 HanpsaXxeHun nNuTaHua).

Nepeknioyatenem SAT ycTaHaBAMBAIOT HYXHYIO MOASAPHOCTL MUTAHUA TpaH3ucTopa
B 3aBUCUMOCTKN OT CTPYKTYphl ero kaHana (kaHan n- wnu p-tuna).

TpaHcodopmartop T1 — cornacywouwuni oT 1iob6oro ManorabapuTHOro TpaH3NCTOPHONO
panvonpueMHunka. Ero MoXxHo HaMoTaTb CaMUM Ha MarHUTONpoBOAe U3 NepManfion ce-
yeHnem 18...30 mm?. O6mMmoTKka // (ee HaMaTbIBAOT NepBoii) AonxHa coaepxatbk 700 BUT-
KoB rnpoeopga [M3B-1 0,06 c cTBOpOM OT cepennHbl, a obmMmoTka / — 2500 BUTKOB Takoro
Xe npoeopa. KoHpeHcaTop — nwo6oro tuna, UCTOYHUK NMMTaHua — ABa afeMeHTa 316,
coefilMHeHHble NnocnepoBartefibHO. [onoBHON TenedoH BFT — manorabapuTHbll, Hanpu-
Mep, TunoB TM-2, TM-3 nn6o kancwonb TA-56M. KHOMNOuYHLIN BLIKAOYaTeNlb U NepekJsio-
Yatens — No60N KOHCTpYKUMK. JleTaneW B npoOHMKE HEMHOIo, UX HETPYAHO pa3Mec-
TUTb B Kopnyce Heb6onbwux rabapunToB.

C noMouwbio 3Toro nNnpobHuka nNpoeepanuchk TpaHauctopbl cepuin KMN103, KMNC104,
Kn302, KM303, KMN305, KN307, KN313, KMN350 (3aTteBopbl nopkfayalwT nooyYepefHO).
Kpome TOro, ycnewHoO KOHTpoJiMpoBanacbk patoTocNocOoBHOCTE GUNOAAPHBIX TpaH3UC-
TopoB cepuint MMN37-MN42, N213-N217. B atoM cnydae kK rHe3ny XS7T noaknioyancsa Bbl-
BOoA KOfnekTtopa, K rHespny XS2 — BbiBoa 6a3bl, K rHe3any XS3 — BbIBoo amuTTepa,
a nepeknpvyatenb ycTaHaBiMBaAJICA B MOJloXeHUE «p» ANA TpaH3ucTopa CTPYKTyphbl
p-N-p UAU B MOJNIOXEHUE «N», €CNIN TPAH3UCTOP CTPYKTYpPbl N-p-n.

BoamoXHO, npu nopakfyYeHWU K NMpOBGHMKY MCMpaBHLIX TPAH3UCTOPOB 3BYyKa B Te-
nedoHe He 6yper. 3HaumT, He cobGnioneHa dasnpoBka BkA4HeHUs TpaHcdopmaTopa.
HyXHo noMeHATbL MecTaMu BbIBOAbL 0OMOTKU /.

Kypran «Panno», 1968,N96,c.34

A. BOPNCOB

KAK MPOBEPUTb TPUHUCTOP?

Cpenatb 3To MOXHO € noMolbio npubopa-npofHuka, cxema KOToporo npuBepeHa
Ha pucyHke. Bkniouyaetcs npubop B oCBETUTENbHYIO CeTb BhlikJlloyaTtenem Q1. lMpu aToMm
Ha BTopuyHoM o6MOTKe NoHuxawlero tpaHcdopmatopa 71 noaBnaeTcsa nepeMeHHoe
HanpsxeHue okosnio 20 B. Cpa3sy xe BCNbIXMBaeT CBETOBOW curHanmsartop BKJOYEHUS
npubopa — cBeTonunon HLT.

L Furgra 9 _ ~ XEPZ
@\ " Cems’ Vo1 4
S I HE 7 KA41056 4y XP3
HLT -—H—UD—JI—fW—
?< “Brn.® A/UWA_] R2 100 S81 43 I
XP1 (1= 7 |
0.05mx | op- HL2 AN1307A I
|
R1 |
2k | 7, & — |
R3 1 '
VD2 HL3 ATI307A :4 120 xe XP6 |
KA1055
N
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[lepemMeHHOe HanpsaXeHue Cco BTOpPU4YHOW OOMOTKM TpaHcdhopmMmaTopa noctynaert ye-
pe3 pe3auctop R4 v wynoe XP2, XP4 Ha BoiBoAbl aHoOa 1 KaTona NpoBepHAeMOro TpUHKUC-
Topa. Ho TpuHucTtOop AONXeH ocTaBaTbCA 3akKpbiThIM (€CNM OH, KOHEYHO, UCMpaBeH),
nosToMy HU oinH U3 ceetoamonoB HLZ, HL3 He foNXeH ropeThb.

Nanee HaxuMaloT Ha KHOMKY BbiknioyaTena SBT v nopaloT Ha ynpaBASiOWMN 351€KT-
pon TpuMHMCTOpa 4Yepe3 wWyn XP3 opgHonofAynepnoaHoe HanpsixeHue nofoOXuTenbHoM
nonapHocTu. BoT Tenepb AonxeH BCMAbixHYTb cBeToauon HL2 («[1» — npsmoe), cBupe-
TENbCTBYOWMIN O BKJIOYEHMU TPUHUCTOpA NpuU Nodaye Ha Hero npsMoro (MNKC Ha aHo-
Oe, MMHYC Ha KaTome) HanpsXeHusn. Ecnu xe TpuHuctop «cpabatbiBaeT» M npu 06-
patHOM (MUHYC Ha aHopne, NJIC Ha KaTtofe) HanpsXeHuu, 3aropuTcy U cBeTopuon HL3
(«O» — oBpaTHoe), CUrHaNM3upys o HencnpaBHOCTU TpUHUCTOPpA.

3TUM NPpUGOPOM MOXHO NPOBepATbE CUMUCTOP — Pa3HOBMOHOCTbL CeMeWCTBaA TUpuUc-
TOpPOB, BHellIHe MOXOXWN Ha TpuHUCTop. BbiBOab y Hero Takue Xe — aHopj, karon,
ynpagnaowmnn anektpoa. MNpn HaxaTum KHOMKKM BbikwYaTena SB1 posixeH nNo-npexHe-
My BCMbIXHYTb cBeToauon HLZ2. Ecnu Xe xoTa ©bl ogMH u3 ceeTtoauopos (HL2 wnn HL3)
BCMbIXHET A0 HaXaTuN KHOMKW, TAKOW CUMUCTOP uUCMOofib3oBaTh He creayerT.

MpuGopoM, KpOMe TOT0, MOXHO MPOBEPATb U NMNONYNPOBOAHUKOBLIE MO AbI, MOAKIIIO-
yaga K ux BbiBopgam wynbl XP2 (k aHopy) w XP4 (k kaTtopy). lMpu ncnpaBHoM Auope pon-
XeH ropetb cBetoauon HL2, npu HeucnpaBHoM — nubo HLZ2 n HL3 (Avop npobuT), nnéo
HN OAWH U3 Hux (B Anope oOpLIB).

Kpome ykasaHHoro Ha cxeme, guopn VD1 moxeT ObiTh No6oli aopyrod BhinpsMuTenb-
HbIfl, pacCyMTaHHbLI HA MakKCcuUManbHbIi NPAMON TOK He MeHee 200 mA, VD2 — nob6on
BLINPAMUTENbLHLIWN € NMpAMbIM TOKOM Gonee 20 MA. Pe3uctopsl — MIJIT-0,5 (R1, R3),
MNT-2 (R2), N3 unn MN3B (R4) MoWHOCTLIO He MmeHee 4 BT. B KkpaltHeM cnydyae pe3ncTop
R5 MoXHo cocTaBuTb U3 aByx peauctopoB MJIT-2 conpotuBneHnem no 200 Om, BKJIO-
4eHHbIX NapannenbHo. KonpeHcatop C1 — MBM Ha HoMUHanNbHOE HANpAXeHue He HUXe
160 B. Ceetoanonb — no6ble Apyrue, faxe pas3HOro uBeTa cBe4YeHWA. Tok yepes cBe-
ToouoA, a 3HaduT, APKOCTb CBEYEHURA, orpaHuymBawT noabopoM pe3sucTopa, BKIIOYEH-
HOro nocnenoBaTesibHO CO CBETOANOAOM.

TpaHcdopmaTop NMMTaHUSA MoXeT GbITb FTOTOBHIN MOWHOCTbIO He meHee 10 Bt ¢ ne-
peMeHHbIM HanpaXeHnem Ha BTopudyHoW obmoTke 20...24 B npu Toke Harpy3ku Ao
0,3 A. CamonenbHbli TpaHchopmaTop MOXeT ObiTb BHIMNOJHEH HAa MaAarHUTONpoBOAe
LLI20x30, o6mMoTKa / nonXHa cofepxatb 2200 ButkoB npoeona [3B-1 0,1, o6bMmoTKa // —
240 Butkoe M3B-1 0,35.

NMpubop MoXHo coOpaThb B NOAXoAsweM Koprnyce, pacnofloxXuB Ha ero nepengHeil na-
HeNin KHOMOYHLIN KM ceTeBOW BbIKIKO4YaTeNn, CBeTOAMOAH U [(peaoxpaHuTenb.
M3 kopnyca BHIBOAAT MPOBOAHMKM B M3OAALMM N NpunamBaloT K UX KOoHuaM B KadecTBe
WYNOB 3aXWMbl «KPOKOAMN» — MMM yOOOGHO noaknio4YatbCA K BbiBofaMm MNpoBepseMblX
netanen.

B uenax 6e3cnacHocTu 3aXwuMbl cfieayeT nopknioyatb Npu obecTouyeHHomMm npubope,
Korpga He ropuT ceetoguon HLT.

XKypran «Papamo», 1991,N°8,c.76

B. CTENAHOB, B. ®POJIOB

UCIMBbITATEJTb MAJIOMOLWHbBIX TPAH3UCTOPOB

WUcnbiTaTenb TPaH3UCTOPOB SABAYETCHA OAHUM M3 Tex M3MeputesibHbIX npubopos,
NoTpeOHOCTbL B KOTOpbLIX paauonioduntenb ucnolTbiBaeT 6ykBasibHO C MNEpPBbLIX WarosB.
3HauuTenbHbIli pa3zbpoc napameTpoB TpaH3ucTopoB obycnaefinvgaeT Heob6XxoAMMOCTb
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MX NMPOBEPKWN N0 YCTAHOBKU B KOHCTpyuMpyeMoe ycTpoicTBo. O6bIHHO gOCTAaTOYHO 3HaTh
0Ba OCHOBHbIX NapamMeTpa: cTaTudeckuit koadpdbuumeHT nepenaym Toka B ; B Cxeme
c o6WKMM 3aMNTTEepPOM (OH MO3BONSET OLEHUTH YCUNUTENBHBIE CBOWCTBa TpaH3lucTtopa)
n o6paTHbIN TOK KonnekTopHoro nepexofa |, (No ero BennunHe cyaAT o Ka4ecTee TpaH-
3uctopa). OnucbiBaeMbll Huxe npubop paccunTaH Ha U3MepeHMe MMEHHO 3TUX napa-
MeTpOB.

a) 6)
Puc. t

Kak napectHo, koadbduumneHTt Bcr B 3HAYMTESIbHON Mepe 3aBUCUT OT PeXUMa name-
peHni 1, B NepBYIO o4yepeab, OT Toka 3MUTTepa unnm 6AN3KOro eMy No 3HaAYeHUIo Toka
Konnektopa.

BonbWUHCTBO Xe onucaHHbIX B papunoniobuTenbckKolh nuTtepaTtype ucnoitatenen
TPaH3UCTOPOB paccynTaHo Ha N3MepeHWe aToro napaMeTpa Npu ¢$UKCMpoBaHHOM Toke
6a3bl (50 nnu 100 mkA). Mpu aTom Yem Gonbwe koadpuumneHt B ;, Tem 6onbwumm nony-
YaeTcs U KONNEKTOPHLINM ToK. lpyruMm cnoBaMmu, pesyneTaTbl U3MEpPEHU 3TOro napa-
MeTpa OKa3blBaloTCH HeCpaBHUMBIMKW, Tak Kak M3MepeHWUs NMpou3BoAATCH B pal3HbIX pe-
XumMmax*®.

B oTtnnyme oT aTux npub6opoB oNUCLIBAaeMbIll MCNEITaTeNb paccyMTaH Ha namepeHune
cTaTuueckoro koasdbdUUMeHTa nepefauyn Toka NpU CTAaBMNU3NPOBAHHBIX TOKaX SMUT-
Tepa. 3To NO3BONAET OLEHUTbL YCUNUTENbHBIE CBOUCTBA TpaH3NCTOpa B pexunume, 6nms-
KOM K pabodyeMy (T. e. Npu TOKe Yepe3 TpaH3UCTOP B peafibHOM YCTpPOWCTBE).

YnpouieHHasa cxema naMmepeHusa koadpoduumnmeHta B, nokazaHa Ha puc. 1,a. Kak Bua-
HO N3 CXEeMBbl, UCMNbITYEMbBIA TPAaH3UCTOpP BMecTe C 3NeMeHTaMKU ucnoitatena obpasyeT
ctabunuzatop Toka. HanpsaxeHne Ha 6a3y TpaH3ncTopa nopaeTcs co ctabunutpoHa /),
a B ero aMuTTepHoi (KOANEKTOPHOW) uenu TeyeT TOK, NMpakTM4YeCKW He 3aBUCHALLMN OT
M3MEeHeHU HanpsaXeHUs UCTOYHWKa NMUTaHua. DTOT TOK JIerko paccyntarte no popmyne

/ =Uc -U3E
s rR2 '
roe I, — Tok aMuTTepa, A; U, — HanpsaxeHue Ha cTabununtpoHe [, B; — nafieHue

HanpsaXeHUs Ha aMUTTEpPHOM Nepexofje TpaH3ucTopa, B; A2 — conpoTuBneHue pe3uc-
Topa B aMUTTepHol Uenu, OM.

NMocKkonbKy Ha nNpakTuke MNPUXOAMTCHA MMeTb Aeno kak ¢ repMaHueBbiMu (U,
=0,2...0,3 B), Tak u ¢ KpemHueBbiMu (U,, = 0,6...0,7 B) TpaHsucTopamu, To Npu pacyeTe
no npuBeaeHHoll ¢opmMysie CONpPOoTUBNEHNI PEe3UCTOPOB, COOTBETCTBYIOWUX BhiGpaH-
HbIM 3Ha4YeHWsM SMUTTEepPHOro TokKka, MOXHO B3fTb cpegHee 3HadYeHue NajeHWsa Hanps-
XeHnsa Ha aMmntTepHoMm nepexogne 0,4 B. B atom cnyyae oTKJIOHEHNEe 3aMUTTepHOro TokKa
npu uncnblTaHum NO6BIX ManoOMOLWHbLIX TpaH3UCTopoB (M BolIGpaHHOM HanpsaXeHun Ha
ctabnnntpoHe U) He npeBbilwaeT *10% oT HOMWHanbHOrO.

* bonee nogpo6Ho o6 3ToM MOXHO NpouuTatbh B ctatbe b. CtenaHoBa n B. ®dponosa «Mcnbiratens TpaHs
3ucTopoB» (Pagno, 1975, Ne 1, c. 49).
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Npu 3apaHHOM Toke aMuTTepa ToK 6a3bl TpaH3ucTopa o6paTHO NMponopuUOHaneH
BenuuuHe koadpdunumneHta B, (4yem oH Gonbuwe, TeM MeHblle ToK 6asbl, n HaobopoT),
nosToMyLuKanynp|/|60paMoxHoorrpauympoaarhaanaqenquBm.Bcr.

Mpn naMepeHun obGpaTHOro Toka KonsfleKTOpHOro nepexopa UCNbiTyeMblii TPAH3UG-
TOp BKAOYaeTcH, Kak nokasaHo Ha puc. 1,6.

MpuHUMNUaNnbLHaa cxeMa UcnuiTatens TPAaH3MCTOPORB NpuBeneHa Ha puc. 2. MNpubop
obecneunBaeT uaMepeHue obpaTHoro Toka konnekrtopa 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.
MpoBepaeMbll TpaH3UCTOPp NoAknioyaeTcsa K rHespoBoi konofke L1, Bebop aMutTep-
HOro Toka, NpuM KOTOpoM HeobxoammMo MaMepuTb koadbdpuuneHT B, ocylulecTBAdeTCH
nepeknoyateneM B3, BknoyapluUM B 3MUTTEpHYIC Lenb oAWH U3 pe3unctopos R5-R8.

Ana coxpaHeHus ykasaHHbIXx (20..200) npepenoB usMepeHuin koadbdbuuneHTta B,
npu Tokax aMmutrepa 5 un 10 MA B TpeTbeM N HETBEPTOM NONOXEHUAX NepeknioyaTena B3
napanneflbHo MukpoaMnepMeTpy KoMnJiekCa nofknp4valotcsa peaucTtopbel R3 un R2
B pe3ynbTaTe 4Yero TOK ero MOJHOro OTK/IOHEHUS YyBennyMBaeTcsi COOTBeTCTBEHHO Ao
250 n 500 mkA. '

MepeknoyeHne ucnoitatesia ¢ MaMmepeHuna kospduuyneHta B, Ha nsmepeHune Toka
I, MpousBoAuTcA nepekniovarenemM B2 [llepBbill U3 3Tux NapaMeTpoB U3MepAeTCA Npu
HanpsXeHUn Ha Konnektope (OTHOCUTENbHO 3aMUTTepa) NnpuMepHo 4,7 B (npun Hanpaxe-
Huu Gatapeu NutaHua 9 B), BTOpoO — Npu TakoM Xe HanpsiXeHun, CHUMaeMoOM Co cTa-
6unutpoHa J1.

NMepeknoyatenb BT CAyXWUT ON9 U3MEHEHUs NONAPHOCTU BKJOYeHUA 6aTtapen nuta-
HUA, MUKpoaMnepMeTpa u ctabunutpoHa J1 npu mcnoiTaHMM TpaH3UCTOPOB pa3HOM
CTPpYKTYpHl {(p-n-p u n-p-n). Peauctop R4, BKnoYaeMblll B Lenb KOoNNeKTopHoro nepe-
xona Npu MaMepeHun obpaTHOro Toka, orpaHMynMBaeT TOK 4Yepe3 MUKpoaMnepMmeTp
B Cliyyae, ecnu nepexojl okaxerca npobutbiMm. MamepeHne napaMeTpoB nNpou3BOoANTCH
npu HaxaTol kHonke KHT.
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WcneiTatens TpaH3NCTOPOB CMOHTUpOBaAH B TakKoM Xe Koprnyce, Kak U ocTrafibHbie
npubopbl Komnnekca. PazmeTka nepenHen naHenn nokasaHa Ha puc. 3. Bce petannu,
KpoMe pa3bemMoB /T v lI/2, cMOHTUpOBaHblI Ha nnate (puc. 4}, N3roToBAEHHON N3 CTeK-
notekcronuta (MoxHo retmHakca) TonuwmHon 1,5 mm. [lepexknioyatenn BI1-B3 —pBux-
KOBbIE OT TpPAaH3UCTOpPHOro nNnpmemMHuka «Cokon». lea u3 Hux (B1 n B2) ncnonb3oBaHbl
6e3 MaMmeHeHun, TpeTnin (B3) — nepepenaH B OBYXMOMIOCHLIM Ha 4YeTbipe MosoXeHus
(ybDaneHb KpalHuWe HenoABUXHble KOHTaKThl, a MOABUMXHble NMepecTaBlflieHbl TakK, 4Tobhl
obecneynBanacb cxeMa KOMMyTaLnUu, NokasaHHada Ha puc. 5).

BoiBoOobl nepeknwodaTenei, a Takxe kHonku K+v1 (ManoraGapuTHas, Tuna KMI-1)
BCTaBNeHbl B OTBepCTUA nNnathbl (CM. cxeMYy coeilMHEHUI Ha puc. 6) n ypepxuBalTCcs
B Hell NMpuUnasiHHbBIMW K KOHTakTaM coeauWHUTeNbHbBIMW nmpoBoaamMum (MeOHbIN JyXEHbIn
npoeon ounamertpom 0,5 Mm). B MecTax nepeceyeHnn Ha NPOBOAHNKN HageTbl nsonaln-
OHHble TPYBGKK 13 NofnBuUHMAXNopuaa. CoeguHeHunsa ¢ pasbemamu L1 n [1/2 BEINOAHEHDI
rM6KUM MOHTaXHbIM NpoBoaoM MT LB ceueHnem 0,14 MMm=.

Bce nepeknioo4atenn cHabXeHbl ykKa3aTensaMu MNONOXeHWN, aHanornyHblMmM no
KOHCTPYKUUM TeM, KOTopbleé MpUMeHeHbB B reHepaTtope CUrHanoB 3BYKOBOW 4HacTOThI.
Ana HabnoogeHUA HagnNUcelr Ha HUX B NepefHel CTeHKe Kopnyca ucnoitatena BolNuUieHbl
OKHa NMpAMOYrofibHon GOpMbl.
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MoHTaxHas nnata 3akpenneHa B Koprnyce ¢ NoMo-
WbiO Tpex BUHTOB M2x5, BBUH4YEHHbIX B pe3bboBble
CTOWKKM (OpraHnyeckoe CTekNo TONWWMHOW 6 MM) Bbi-
coTtol 20 MM, U raek KHonku KH1. C KOpnycom cToMKuU
COeAWHEHbl TAaKMMW X€& BWUHTaMW, HO C MOTAaWHOWN ro-
NOBKOMN.

KoHcTpykuua rHespoeon konoaku L1 MoxeT 6bITh
nodo (oyeHb ynobHa konoaka, onucaHHasd B ynoMs-
HYTOWN BbllWe cTaTbe) — BaXHO NUWb, 4ToOb OHa o6ec-
ne4ynBana HaAeXHbIW KOHTaAKT C BbIBOAAMW TpaH3UC-
TOpOB.

B kayecTBe W TencenbHOW YacTu pas3beMa L2, kak
Y B paHee OMNMWCaHHEIX npubopax, NMPUMMEHEH LOKONb
OT naMnbl OKTanbHoOlW cepuu.

HanaxwuBaHue ucnbiTaTensi TpPaH3UCTOPOB CBOAMUT-
CHl B OCHOBHOM K noa6opy pe3anctopoB A3 u R2. Pesn-
ctop R3 nopbupaoT Tak, 4yToOb MNpU MOAKIIOYEHUU
ero napanneftHo MUKpoaMNepMeTpy BEPXHUK npe-

Aen naMepeHus Toka cTan paBHeIM 250 MKA, a pes3uc-

Top R2 — Tak, 4To6bl aTOT Npepnen yepennyunca go 500 MkA. NMopo6bpaHHbIe TakuM obpa-

30M pe3nCToOpbl yCTAHABNMNBAIOT HA MeCTO.
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Llkany ans namepeHus koadpduyueHTa B, paccuuThBaloT no ¢popmMyne

or = la/ls,

B

— TOK aMUTTepa, COOTBETCTBYIOLWKNU Bbl

6paHHOMY peXuMy namepenus, MA; Iy —

roe |,

G6opa B uenu 6asbl NpOBEPSEMOro TpaH-

OTCHMTAHHBIA NO WKane CTpeno4YHoro npwu

TOK,

ancTopa, MA.
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PacyeT yao6HO NpoM3BeCcTU NpuU Toke amMuTTepa, paBHoM 1 MA. [ONYy4eHHble Takum
o6pa3omM 3HavyeHus koadpduumenta B,; BHOCHAT B Tabnuuy (ee MOXHO pacnonoXuTb
Ha OTKMAHOMW NaHenun cCHOBHOTo 6noka KoMnnekca), KOTOPOW M NonNb3ywTCcA npn paboTe
c npubopom. CneAyeT TONbKO MOMHWUTL, YTO MpK Tokax aMUTTepa. paBHbix 2, 5 n 10 MA,
3Ha4YeHUs B ; M3 Tabnuub HEoBXOAUMO YMHOXaTb Ha 2.

McnbiTaHUs TpaH3McTOpa Ha4yuMHalwT C M3MepeHWs obBpaTHOro Toka KONNEKTOPHOro
nepexofa. YcTaHOBUB Nepeknw4vatent BT B NonoxXeHwe, CoOTBETCTBYKU,ee CTPYKType
TpaH3aucTopa, 8 — B nonoxeHwe «l,», a B3 — B nonoxenue «1» naun «2» HaXnumMmawoTt
KHONky KH 1 m oTcyuThIBalOT TOK [, NO Wkane MUKpoaMnepmeTpa.

NMocne aToro nepeknwoyatenb 82 nepeBOAsT B nonoxeHue «B,» wn, BboGpaB TOK
aMuUTTepa nepeknwoyarenem B3, BHOBb HaxummalwT kHonky. OTcuuTaB 4Mcno geneHuin Ha
wkane MukpoamnepmeTpa, onpefensoT no tabnuue CooTBeTCTBYKLEE €My 3HA4YeHUE
koadpduumnerHta B, .

XypHan «Paavio», 1876,N°11,c.52

M. BOPOBUK

NCMNBITATESTb NONYNPOBOAHWKOBbBIX NMPUBEOPOB

Npn paspaBoTke aTtoro npubopa-npucrTaBkM K aBTOMETPY He cTaBunacb 3ajaua
AOCTUXEHMNA BbLICOKOW TOYHOCTU MAM aGCONOTHOW MONHOTH MPOBEPAEMbLIX XapakTepuc-
TWK TOrO MWW UHOTO NonynpoBoAHWKOBOro npubopa. Mo MHeHUK aBTopa, Takoi noAxopq
npueen 6bl K HeonpaBAaHHOMY ycnoxHeHuio npubopa. lMpepnaraemas BHUMaHUIO pa-
LvonwbuTeneil NpucTaBka CNYXUT MAANKCTpaunein Toro, Hackonbko o6WMUPHO YMCno na-
paMeTpoOB cCaMblX pasHbIX NMONYNPOBOAHWKOBLIX NPUOOPOB, KOTOPOE MOXHO M3MEPUTH
C NMOMOLULbIO @aBOMeTpa, HE WCNONb3YS HUKAKUX aKTUBHbIX 31TEMEHTOB U BHEWHUX UCTOY-
HUKOB MUTaHWUA.

McneiTaTenb NO3BONSET CHUMAaTb BONbTaMMNEepHbE XapakTepUCTUKW AMOAOB, B TOM
yncne $oTo-, CBETO-, TYHHENbHbIX U oBpalWeHHbIX, B MHTepBanax HanpaxeHus 0...4.5 B
nTtoka 1 MKA.,.0,5A.

Y 6MNOonspHBIX TPAaH3MCTOPOB NWOONW CTPYKTYpbl C NMOMOLWLbK NMPUCTAaBKW MOXHO
MaMepuTb o6paTHbIW ToK KonnekTopHoro nepexofa l,.,, Toku Gaswl I n konnektopa |,
(N0 WX 3HAYEHUAM pacCYWUTHIBAKT CTaTU4YeCKUN koadpduuUMeHT nepepadn Toka h,,,),
HanpaxeHus amuTTtep—6asa Uy, n konnektop—amutrep U,

Mpu nNpoBepke MNoneBblX TPAH3UCTOPOB NMPEeAYCMOTPEHO M3MEpPeHUe Toka cToka /[,

/
(BTOMwmcneHawaanorolcHH)MHanpﬂerm AsaTBop—ucTOoKU, , (BToMuYncneoTcedkmnl , or0).

NoCKONbKYBAaBOMETPEHETH!
HOCTU, B PEXUME UBMEPEHUR NapaMeTpa U,, o5, HA MCTEK TpaH3MCTOpa NoAawT Nono-
XNTENbHOE HanpAXeHWEe, a 3aTBOpP COEAMHSAIOT ¢ O6WMM NMPOBOAOM (MMEHHO Takum
cnocoBoM co3pawnT HEoBXOAMMOE HanpAXeHUe CMEWEHNS Ha 3aTBOPE BO MHOIMX yCT-
potictBax). [pW CHATUU CTOK-3aTBOPHLIX XapakTEPUCTUK TPAH3UCTOPOB C U3ONMPOBAaH-
HBIM 3aTBOPOM Heo6GXOAUMO flenaTb fBa BULA W3MEPEHMWN: OTAENbHO ANA MONOXUTEND-

HbIX M OTpuuaTenbHbiX HanpaxeHunit U,,.

Kpome Toro, npuctaBka MO3BONSET MBMEPUTL TOK HEPE3 MAaNOMOLWHBIA TPUHUCTOP B
OTKPBLITOM W 38KPbLITOM COCTOSHWAX, TOK Yepe3 ynpaBAflOWMUA Nepexol W HanpaXeHUE
Ha HEM. OTKpblBawlUMe TPUHUCTOP NpKU HanpaXeHUn Ha aHofe 4,5 B, a Takxe mex6aso-
BbIii TOK W HanpAXeHWe Ha aMUTTepe OQHOMNEPEXO[HOro TpaHauctopa. C NoMowbio UC-
neiTaTens HeTpyAHo nofo6paTb napbl TP@H3UCTOPOB MO HaMNpAXeHWK aMuTTep—OGasza
MNW CTAaTUYECKOMY KO3bbULMEHTY Nepefaymn Toka h,,, CBETOAMOML MO SPKOCTU CBEYE-
HUS M T. A.
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MpuHUMNWanbHas cxema McCNbITaTens NpuBeAeHa Ha puc. Ero ocHoBa — KHOMOWY-
Holll nepexknwoyatens  S32-SB6, nepBble NATb KHOMNOK KOTOPOro — ¢ 3aBucumMon dukca-
umel, a nocnegHss —- ¢ He3aBucumoW. Posetkm XST, XS2 npepHasHaueHbl ans coepgu-
HeHWsa c aBOMeTpoM (B 3a8BUCWMOCTW OT CTPYKTYypbl GMNONAPHOro TpaH3ucTOpa
M TuNa KaHana noneBoro), XS3 — Ana nogcoeUHEHWS WCMNBITYEMOrGo NONYNPOBOAHWKO-

BOro npubéopa.

Pa6oty npuctaBkm ynoBHO paccmMOTpPeTb Ha YACTHBIX CXEMAaX M3MepeHus

OTAeNbHBIX NapaMeTpoB.
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CxeMma uamepeHus obpaTtHOro Toka KONNEKTOpHOro nepexopa /,;, TpaHaucrtopa
CTPYKTYpbl nNn-p-n (c aBomMeTpoM coeAauHeHa po3eTtka XS?, HaxaTa kHonka SB7) noka-
3aHa Ha puc. 2.

MamepntensHas uUenb cocTouT ua Bartapeun nutaHua asomeTpa GB. munkpoamnep-
MeTpa PA n pesancTtopa R5, orpaHmyunBalolWero 1ok 4epes Hero B cnyy4ae, ecnv npoeeps-
eMbll Nepexon nNpo6Gut. Mpu HaxaTtoit kHonke SBT unamepsioT TakXe oGpaTHble TokKwu
AVWOAOB, P-N MEPEXOAOoB MNONEBLIX TPAH3UCTOPOB, TOKU YTE4YKW KOHAEBHCATOPOB, CHMMa-
I0T CBETOBble XapakTepmcTukn ¢oToLNOLOB.

NMpn namepeHun Toka 6asbl (Haxarta kHonka SB2) cxema wcnulTaTens BHIFNAAWT, Kak
nokasaHo Ha puc. 3. NepemeHHbBIM peauncTtopom R3 3apawT Tok 6asbl rpybo, pesncro-
pom R4 touHo. PeaucTtop RZ orpanuduBaeT NoTpebnaewmblii oT 6aTtapen GB TOK, Hanpwu-
MEP, B Cnyyae NPOBEPKW TpaH3MCTOpa C NMPOBGUTHIM Y4aCTKOM 3MUTTEP—KONNEKTOpP.
MSMeDeHVIFI Ha4YynHatT NpuM MNORHOCTLK BBEAEHHbLIX CONPOTUBNEHKNAX oGounx nepemMeH-
HBIX PE3UCTOPOB {MX ABUXKW — B HWUXHUX — NO cxeme — MNONOXeHUsX). YCcTaHOBUB Tpe-
Gyemblit TOK Ba3bl, aBOMETp NEpekNiHaKT B PEXUM USMEPEHNS NOCTORHHOTIO Hanpaxe-
Hus, a B NMpUCTaBke HaXwumalT Ha kHonky SB4 («U,,»). MNpun saTom asoMmeTp (BepHee —
BONLTMETP) NOAKAOHaeTCAa napannenbHo rHes3gam «3» u «b», a BmecTo Munnuamnep-
meTpa PA B uenb 6asbl BKNOYAETCHA €ro 3KBMBaneHT — peaunctop R1.

AHanoOrM4YHo M3MEPAKT NPAMON TOK Yepesd pP-n Nepexcn U HanpaxXeHWe Ha HeEw
Y pasnuyHblX AMOJOB U TOMHUCTOPOB.
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KonnekTOpHbIN TOK N3MepPHAIOT NO CXeMe, NMpMBeAeHHON Ha puc. 4 (B ucnoitatene Ha-
xaTa KHonka SB3). Kak BMAHO, aBoMeTp B 9TOM cCliyyae nepeksioyaeTcsa B Uenb rHesaa
«K», a B uenn rHesna «b», Kak 1 NpKM N3MEPEHNN HANPSXEHWS Ha p-n nNnepexoje, ocTaeT-
CHA BKNIOYEHHbIM pe3ucTop R1. U3aMepeHHoe 3HauyeHUe KONJNIEKTOPHOro Toka / penart Ha
yCTaHOBNEHHbIW paHee TOK 6a3zbl /, U nonyyalT cTaTUuyeckui koaddpuuUmeHT nepedayn
h,,, (Ans ypo6cTBa BHIYMCNEHUI TOK ©a3bl pPEKOMEHAYETCH ycTaHaBnuBaTbh paBHbiM 0,1;
1 unu 10 mA). Ecnvm HeoGXoAUMO M3MEPUTL HaNMpPsaXeHNe MeXAY KONINEKTOPOM U 3MUT-
TEpOM TpaH3ucTopa MKW aHOAOM N KaToooM TpUHUCTOpa, aBoOMeTp NepeBoasAT B PpeXuMm
BONIbTMETpa U HaXumaloT Ha KHonky SB5. BMecto MmunnuamnepmeTtpa PA B @TOM cnydae
BKJIlOYaeTcs pesuncTtop R2

Noneeble U oaHoMNepexoAHbBe TPAH3UCTOPH WMCMNEITEIBAIOT NPpWY HaxaToW KHonke SBE6.
CxemMa MamMepeHUsa Ux napaMeTpoB (puc. 5) oTnnyaeTcss OT paCCMOTPEHHLIX Bbille TeM,
yto Ha rHezpe «b» po3eTku XS3 3apaeTcs He TOK, a HanNpsiXeHWe, CHUMaeMoe C ABUXKa
nepeMeHHoro pesncrtopa R4.

Npw HaxaToW kHonke SB3 («/, /») B HUXHEM MONOXEHMM OBUXKaA MUNNnamnepmeTp

PA nokaxeT HayaNbHbIl TOK CTOKa /c. sy NMOJIEBOTO TpaH3UCTOpa WUIN MexX6a30Bbli TOK

ay
oflHOMNEPEXOAHOro TpaH3uCcTopa B 3aKpbiTOM COCTOSAHMK (BHIBOA 3aMUTTepa NocnefHero
nogknwoyaloT K rHe3ay «b», a BelBoAb 623 1 M 2 — COOTBETCTBEHHO K rHesgam «3» u
«K»). YkasblBaeMblli B MAcnopTHbIX AaHHbIX OAHOMEpPexXxoAHOro TpaH3ucTopa napameTp
Mex6a3oBoe CONPOTUBNEHUE BLIYUCASRIOT NYyTEM AeneHUs HanpsxeHus 6atapeun GB Ha
mMmex6a30BbLIA TOK.

B HekoTOpOM MNONIOXEHUW Nepemeuwaemoro Beepx (puc. 5) ABMXKa NepemMeHHOro
pe3ancTopa A4 ToKk cTOKa NONIeBOro TpaH3ncTopa CTaHOBUTCSH paBHbIM O (Ha caMoM HuX-
HeM npepene uamepeHud apomeTpa). Ecnu tenepb HaxaTb Ha KHonky SB4, To aBomMmeTp,
nepeknioyeHHbln B pexum BonbTMmeTpa (PU7T), nokaxer HanpsxeHue oTceuku U,, .-
CpenaB HECKOJIbKO NMPOMEXYTOYHbBIX U3MEpEeHUN, HETPYAHO MNOCTPOUTbL CTOK-3aTBOPHYIO
XapakTepucTuKy M MPOW3BOAHYIO OT Hee — 3aBUCUMOCTb KPYTW3HHI S OT Toka cToKa.
Ecnun TpaH3nCTOp ¢ M30NMPOBaHHEIM 3aTBOPOM, U3MepeHUs NnpogonxaloT u B obnactu
NONOXUTENbHLIX HaMpsaAXeHWn, ANS 4Yero BbIBOAL 3aTBopa M MCTOKa MeHSIOT MecTaMM.
NoAnoXKy TakMx TPAaH3UCTOPOB Bcerga HeO6GXoAMMO NMNOACOEANHATE K FTHE3AY «I».

Mpn npoBepke oAHOMNMepexopaHbIX TPaH3NCTOPOB cnefyeT NMOMHWUTb, 4TO OO HEKOTO-
poro HanpsixXeHWs Ha aMUTTepe TOK Yepea TpaH3ucTop (HaxaTa kHonka SB3) ocTaeTcs
HEW3MEeHHbIM, @ 3aTeM pe3ko BoapacTaeT. OTKphiBawwee HanpsxeHue U, (namepsior
npu HaxaToW KHornke SB4), kak M3BEeCTHO, 3@BUCHUT OT HaNpAXeHWS NMUTaHUs, Noa3ToMYy
B CMpaBoYHMKax NpuUBoAWTCS Apyroi napametp — koaddunumneHT nepepnaym n. Ero pac-
cyuTeiBalT no ¢opmyne

U,y-07
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Posetkn XS1, XS2 (OHL-Blr-4-5/16-p) yctaHOBAEeHbl B TOPUEBbLIX CTEHKax OCHOBAa-
HUSl kKopnyca, Nepekniodatenun SB1-SB6 (MN2K, 5 kHonok ¢ 3aBucumol dukcauuein, 1 —
C HEe3aBUCUMOW) NpukneeH KOHTAKTaMW K ero HUXHeW cTeHke (KOHTakThl YKOpPOYEHbl A0
1,5 MM 1 norpyxeHbl B CNoll 3NOKCUAHOIO Kfes, HAHECEeHHOI o HA 3Ty CTEHKY B MeCTe ux
pacnonoxeHus). KoHTakThl ¢ Apyroll CTOpoHbl Mmepeknioyateneil yKopoyeHbl 00 3 MM.
Pe3ucTtopw R1, R2, R5 (MJIT) npunasiHbl HENOCPEACTBEHHO K HUM (npu nailike HeobBxo-
AUMO cneaunTb 3a TeM, 4Tob6bl KaHMGONb HEe MPOHKUKAA BHYTpb Nepeknouyateneit). lepe-
MeHHble pe3ucTtopbl A3, R4 (CN3-4aM) u po3eTka XS3 (ee KOHCTpYKUMA MOXeT GblTb
No6oN) CMOHTUPOBaHbl Ha Kpblwke BHICOTON 15 MMm. [lng coeaMHeHNa C aBOMETPOM UC-
nonb3yloT 4eTEPexXnpoBOAHBI Kabenb, U3TOTOBNEHHBIN AN MUKPOBOJNIBTMETpA.

B 3aknioueHne Heckonbko cnoB o paboTe ¢ ucneitatenem. lpexhe yeM noAcoefu-
HUTb TOT MAM WMHON MONYNPOBOAHUKOBLIA Npubop K rHezpgamMm po3eTku XS3, oTknwouute
npucTaBky oT aBoMeTpa. He nepeBoanTe ucnbiTatenb B PeXUM U3MEPEHUS HANpPsiXeHUs
(kHonkn SB4, SB5), noka He nepekfwuynTe aBOMETp B peXuM BonbTmeTpa. [lpoBepsaq
TpaH3nuCTop C U3ONMPOBaAHHBIM 3aTBOPOM, NMPUHUMAaNTe Mepbl NPefOCTOPOXHOCTH, B
YaCTHOCTU CHUMAWNTE MepeMblukKy, 3aMblKaloLlYI0 ero BHBOAH; TONbKO Nocne noAcoenu-
HEHNHA UX K COOTBETCTBYIOLW MM FHeE3AAaM po3eTku XS3.

Ot pepakuunun. Cratnyeckuit koadpdpuumneHT nepepayn Toka h, , 3aMeTHo 3aBMCHUT OT Toka
8MWUTTepa, NO3TOMY M3MepPATb 3TOT NapaMeTp GunongpHoro TpaH3ncTopa cneayet Npu TOM TOKe,
KoTopbli 6yaeT B pazpabaTblBAE€MOM MAW NMOBTOPSIEMOM YCTPOUCTBE.

Anga yno6crea paboThl € NPUCTABKON B LEMNb NUTaHUS LeneCoofpa3Ho BBECTHU KHOMOUYHBLIA Bbl-
Knoyatenb, He(PUKCUPYEMBIN B HaxXaTOM MONMOXEHUW. ITO M36aBUT OT HEOGXOAUMOCTU KaxAblil
pa3 MaHunynupoBaTb kabenemM, CoeguHSAIOLWMM €€ C aBOMETPOM.

XKypran «Paavo», 1985,N°7,c.43

B. CETAJIOB

UCIMBITATEJIb MANOMOLUHBIX TPAH3VUCTOPOB

UcneiTaTens nNpepHa3HayeH Ana npoBepkun padoTocnocoBHOCTM MaNOMOLWHBbIX
OUNONAPHBIX TPAH3UCTOPOB M M3MEPEHUH UX cTaTuyeckoro koadduuueHTa nepepaudun
Toka 6a3bl h ,,. OH nNno3BonfeT 06HapyXuTb 3amMblkaHusi Unu ob6pbIBbLl B TpaH3ucTopax,
pacno3HaTb UX CTPYKTypy npoBoAuMocTu. [luana3oH namepeHus ctatuyeckoro koad-
duuneHTa nepepaum cocrtasndetr 10...690, uamepeHne npounsBoanTcd npu GUKCUpo-
BAHHbIX 3HAYEHUAX HAMPAXEHNS MeXAY KONNEKTOpoM U aMutrepom (4...5 B) n Toka kon-
nektopa (2,5...3,5 MA).
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B oTnnuve oT aHanoruyHblx yctpoicte [1-3] npubop uMeeT 6onee wupokui anana-
30H U3MEpEeHUs, OTCYTCTBYIOT MOTOUHLIE Y3kl U NEPEKNIOYATENb CTPYKTYPhI TPAH3UCTO -
pa, 4To ynpouiaeT ero W3roToOBNeHWe K akcnnyaTtauuo. UcnbiTatens MoxeT OblTb UG-
rnonb3oBaH ANS NPOBEPKWM OUOAOB Ni060 MOWHOCTHU HA 06pPbLIB U 3aMblkaHWe BHIBOAOB,
a Takxe ONa onpefeneHus BHBOAOB aHOAa M KaTtoaa.

CTpykTypHas cxema ycTponcTBa npuBegeHa Ha puc. 1. MNpaMoyronbHbleé UMNYNbLCHI
npotnBo¢azHoON NongapHocTn yactoTon okono 3 Iy ¢ reHepaTtopa G1 (toukum A un B) no-
cTynaloT B 0OAHY AMaroHaNb U3MepUTeNbHOTO MocTa, o6pa3oBaHHOro anemMeHTamMu R1,
R2, VD2 v ucnbiTbiBaeMblM TpaH3ucTopom V71 [4]. Apyras puaroHanb (Toukm B wu )
nogknioyeHa K Bxony komnapatopa DAT. lMpuHUMN M3aMepeHUa cTaTnyeckoro koad-
druneHTa nepefayun Toka 6asbl Vi1 ocHoBaH Ha PUKCaLUM MOMEHTa paBeHCTBA Hanps-
XeHUW B Toukax B n 'npn naMeHeHunn toka 6a3bl pesnctopom R71. B 3aToM cnyyae TOKM
B Lensx Konnektopa u 6aswl V71 6ynyt o6paTHO nponopuuoHankHe BelMYMHaM COMpO-
TUBJIEHUN pe3ancTopoB RZ2 n R1, 1. e.

/ !
baa =7:'=_2'-

Tok konnekTopa |, onpefensieTcs BeNUYMHOW pesucTopa R2.

Mpwu 3HauyeHun RZ2 = 1 kOM BennuuHy ctatuyeckoro koadodunumeHTa nepegaum Toka
OTCHUTHIBAIOT HEMOCPEACTBEHHO MO WKane peauctopa R1, nporpadynpoBaHHON No 3Ha-
YEeHUIO CONPOTUBNEHUA B KUNIOOMax B KOHKPETHOM MONOXEHUW MOABUXHONO KOHTaKTa.
MopkniooyeHne K N3AMePUTENTELHOMY MOCTY MUKpocxeMbl DA!T ¢ GonbWwW MM BXOAHBIM CO-
NPOTUBNEHUEM {AECATKU MEraom) BAUSHUA Ha PeXUM U3MEPEHUA He OKa3blBaeT.
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HanpsixeHue MexAy KONNEKTOpPOM U aMuTTepomM Vi1 B MOMeHT nuamepeHus h,,, pas-
HO CyMMe HanpsxeHua ctabunuilayuu ctabunutpoHa VD2 v BenuUMHEI NageHWs Ha ne-
pexone 6aza—amuTTep V71 v coctaBnaeT B AaHHOW cxeme 4...5 B. CmMeHa nondpHoCcTHn
MCNBLITATENILHOIO HanpsAXeHWs B COBOKYMHOCTU C NMPUMEHEHWEM CUMMETPUUYHBIX cTabun-
NNTPOHOB MO3BONAET NPOBEPATL TPAH3UCTOPH NIKOO6ON CTPYKTYpb 6€3 AOMNONHUTENLHOW
KOMMYTaLuUn B CXEME.

CrabunutpoH VDT npepHazHaudeH ans ¢dukcauum noteHumanoB B Todykax B wu I npwu
npotekaHun oBpaTHOro ToKka Yyepesa TpaHancTop unu ero obpeiBe. C Nomolwbio CBETO-
avopnoe HLT v HLZ2 vHAMUMPYIOTCA COCTOAAHUS BHIXOAORBR reHepartopa G71 n KomnapaTopa
DA1. HeTpyaHo NMpocnefuTs, 4TO ANg TpaH3ucTopa NnobGoiN CTPYKTYpPhH NpWU MafbiXx 3Ha-
yeHUAx conpotuBneHna RT (VI1 ©AN30K K HACHILWEHUWIO) YPOBHU HamNpsaAXeHWW Ha 3TUX
BbixoAax M3aMeHswTcad cuHbA3HO U HU OAWMH U3 CBETOAWOAORBR He roput. To xe camoe
NMPOUCXOAMUT MPU MNOAKJIOYEHUKW TpaH3uUCcTopa ¢ NpobuTeBIMK NepexofamMn He3aBUCUMO
OT NOJIOXeHUs ABUXKa pe3sucTopa R1.

NMpu nNnaBHOM yBeNMYEHUM conpoTuBneHuss K1 HacTynaeT MOMEeHT, Korja Komnapa-
TOp NepecTaeT nepeknyHaTbcs. na TpaH3MCTOPOB CTPYKTYPLI N-p-n Ha BbixoAe KoMna-
patopa ®TOMYy COOTBETCTBYET HW3KWIA ypOBEeHb HanpsaxeHuss (MuraeTt csBetoauon HLT),
ONnsl p-n-p — BbICOKWI ypoBeHb (MuraeTt cBetopuop HLZ). MNoTeHumano Todek B w T
M3MEepPUTENBHOro MoOCTa Npu aToM G6M3KKM U Mo oTHoweHuo R1/RZ2 onpepensaT cTtatu-
yeckun koadpdununeHT nepepauu h, .

Mpu Hanuuuum oBpLHIBOB B MNMpOBepsieMblX TPaH3ucTopax NGO OTKINIOYEHUN UX OT U3-
MepuTeNbHOW cXxeMbl NoodepenHo MurawT oba ceeToAnona.

MpuHUMNUanbHaa cxemMa McnbiTaTens TpaH3UMCTOPORB NokasaHa Ha puc. 2. lpaMo-
YrosibHble UMNYNbLChl GOPMUPYIOTCA CUMMETPUYHBIM MyNbTUBNOPaATOPOM Ha TPaH3UCTO-
pax VI1-VT4, o6napaiowmMM NOBLIWWEHHOW Harpy3o4YHOW CMNoCOBHOCTbLIO TPAH3UCTOPHLIX
knioyen [5]. Uenouku VD2—VD3 w VD4-VD9 siBnsiloTcs aHanoramMm CUMMETPUYHBIX cTa-
6UNNTPOHOB C HanpaxXeHWaAMK cTabunusauMm CooTBETCTBEHHO okono 2 B u 4,5 B npn
Tokax 0,005...5 MA. TlpuUMeHEHMEe HU3KOBONbTHLIX cTabunutpoHoB TunoB KC133A,
KC147A HenpuemnemMo m3-3a ux cnadoro adpdekra cradbunusaumm npu Tokax MeHee
3 MA. KomnapaTtop BhLINONHEH Ha MUKpoMouwHomMm OY K140Y112. KoHaeHcatops C3, C4
yCTpaHsaioT napa3snTHoe MepuaHue CBeTOAMOAOB, BO3HMKaLEE M3-3a PA3/IMYHOW CKO-
pocTu nepeknioyeHns MyneTuBubpatopa u Komnapartopa.

Mpu McnNBITAHUM MNONYNPOBOAHUKOBBLIX AMOAOB UX MOAKJIIOYAIOT K rHe3gam «3» n «K»
pasbema XS1. Ecnu guopn vcnpaBeH M ero aHop coefuHeH ¢ rHe3gaoM «K», To muraer
ceetoauopn HLI, ecnu ¢ rHe3noM «3» — Muraet HLZ2. lpu noacoeauMHeHUM NpobuToro
Avoaa nubo ¢ BHYTPEHHUM oOpbHiBOM nNoBepeHue, cBetoauopoB HLT un HLZ2 cootBeT-
CTByeT MNOAKJIOYEHUIO TPAH3UCTOPOB € aHanoruyHoiMn pedekramu.

BMecTo pekoMeHAOOBaHHbIX MONYNPOBOAHWKOBBIX NMPUOOPOB MOXHO WCMNONbL3OBaTh
niobboie TpaHauctopel cepuin KT315, KT342, puoaw 310, A312, KA102A (VD1, VDI0) n
KAO503A, KO510A (VD6-VD9), cBetopguonb AJI307 (HL1, HLZ). KoHpeHcaTopb MOryT
6uTe TUNOB K50-6; K53-1A (C71, C2) u KM-6 (C3, C4). NocTosHHbIe pe3ncTopLl — Tuna
MNT. Pesaunctop R7 HeoBxoaumo nopobpaTe C OTKJIOHEHMEM OT HOMUHana He Gonee
+1% nubéo nNnpuMeHUTL TuNnoB C2-23, C2-29. MNepeMeHHb pe3ucTtop AR5 — Tuna BK-a
¢ ¢yHKUMOHANLHOW xapakTepucTukon B. [1na NOBbIWEHUS TOYHOCTU OTcHeTa NMokKalaHun
MOXHO NPUMEHUTL ABA NOCNeAOBaTeNlbHO COeJUHEHHbIX pe3ncTopa, HanpumMmep, HOMU-
Hanamun 680 kOm u 100 kOM, npu 3TOM HeoO6XOAMMO CyMMUpOBaTb MNokaszaHWUs wWKan
o6onx pe3anucTopoB.

PaszbeM XS7 MoxeT ObiThb noboro Tuna, KOHCTPYKUMOHHO yao6GHoOro ans nogkniouye-
HUSI UCMBITYeMbIX TPaH3UcTopoB. McTouyHUK nutaHua — GaTapes «KpoHa» nnn «KopyHao».

KoHcTpykuna 1 BHewHee odpopMsieHVne mcnbiTaTens MoOryt 6biTe nio6biMmu. BapuaHT
neyaTHOW nnaTel NpuBeAeH Ha puc. 3.
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MMpaBunbHO cobpaHHLIN Nprbop HanaxnBaHWs He TpebyeT. padyMpOBKY LWKafbl pe-
3ucTopa AR5 Npou3BoaAT OMMETPOM C yYeTOM CONPOTUBNIEHNA pe3ucTopa R6.

Pa6oTocnocoBHOCTL UCNBITATENsl COXPaHAETCH MNMPU CHUXEHUU HanpsXeHus nuta-
HWS Ao 7 B, npu sToM TOK KonnekTopa NpoOBepsieMoro TpaH3nctTopa npu uamepeHum h,,,
cHuxaetcd no 1...1,5 mA. Tok, noTpebngaemMmblil yYCTPONCTBOM OT 6aTapen HanpsXxeHnem
9 B, He npeBblWwaeT 12 MA.

B 3aknioueHne cnenyet OTMeTUTHL, UTO UCNBbITaTeNb He BOMTCSH KOPOTKOro 3aMblKaHUS
MeXAy BXOOHBIMU THe34aMu.
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KypHan«Paavo», 1969,N°1,c.42

UW. ANEKCAHAOAPOB

MHONKATOP NCIMPABHOCTU TPAH3NCTOPOB 1 AN0A40B

Npexpne yem BMOHTUpPOBaTb B COOMpPaeMyld KOHCTPYKUMWIO TpaH3WCTOp WAu Avon,
HYXHO y6eAMTbCH B UX WCMNPABHOCTWU, a ecfM Heu3BeCTHb kosaddunuueHT nepenaun
TpaH3uCTOpa WM MapKMpoOBKa BHIBOAOB AnoAa — pa3pewuTb M 3TW BONpoch. beicTpo
npoBecTW NoaoOGHLIN aHanW3 NpU3BaH npeanaraeMmbli Npuéop, cxema KOTOPOro npuee-
hneHa Ha puc. 1. B HeMm ncnofb3yeTcsd oflHAa MUKPOCXeMa, IRa CBeToaMo/la @ HeCKOJbKO
Apyrux getanen.
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PaccmoTpum gna Hayana paboTy mHAMKatTopa B peXvMe rnpoBepku AMOAOB, B KOTO-
pPOM KOHTaKThbl nepeknioyatena SAZ AONXHb HaXOAUTbCHA B MOKa3aHHOM Ha cxeMe nono-
XeHun. MNpu 9ToM paGoTaeT reHepaTtop NPSMOYTrONbHbIX UMMNYNbLCOB, COOpaHHHIW Ha
anemeHnTax DD1.7 n DD1.2. UMnynbchl, cneaymouwmne c yacrorom 200...300 'y, nocryna-
I0T C TeHepaTopa Ha corfnacyipwnWin Kackag M3 napannenbHo coegWHEHHbIX 3NeMEeHTOB
DD1.3, DD1.4, a ¢ BHXOAa €ro Ha uUenb WHAWMKaUMKN W3 ABYX BCTPeYHO-napannenbHo
BKJIOYEHHLIX cBeToauonoB HL1, HL2.

MpoBepsieMblli AMOA BCTaBNSAIOT BHIBOAAaMW B THe3fda XS4 M XS5 npubopa. Ecnu ovop
ncnpaBeH, 3aroputcsa nu6o ceetoavnon HL1 nné6o HL2 B 3aBUCUMOCTHU OT TOTrO, € Kakum
rHes3foM coelMHeH aHon Avopna (ecnu ¢ THe3AoMm XS5, To BcnbixHeT HL1, ecnn ¢ XS4 —
TO0 HLZ2), B cnydyae HeuncnpaBHocTn gunopa (neperopen) HA oAWMH W3 CBeTOOAWONOB He
3axxeTcs, a Nnpn npo6oe avoaa BCNeIXHYT o6a ceeToAMoa.

MpuM npoBepke TpaH3WcTOpa nepeknoyaTenb SAZ2 ycTaHaBnuBaloT B NONOXeHUWe
«TpaH3ucT.», a SAT B MonoxeHuwe, COOTBETCTBYylOLW,EEe CTPYKType TpaHaucTopa. lepe-
KnioyaTtens xe SA3 CTaBAT BHauyane B NosoxXeHue «[IpoBepka» WU BCTaBNAIOT BLIBOAHI
TpaH3ucTopa B rHeaga XS7-XS3 B CcOOTBETCTBUM C MapKWMpPOBKOW OKONno Hux. B wurtore
TPaH3MCTOp OKa3biBaeTcH cCOEAUWHEHHbIM C 3neMeHTOM DD1.1 Tak, 4To o6pasyeTcsa re-
HepaTtop. lNopart c6a cBeToaMoga, HO C pasnuyHoON apkocThio. EcnKM Xe TpaHsncTop npo-
O6UT UNKn cropen, ceeTUTbcs 6yAeT NUWbL OAWUH U3 HUX

B cnyyae ucnpaBHOCTM TpaH3ucTtopa MOXHO nNpUOnuanTenbLHO onpeaennTbe e€ro
cTatuyeckuini Koa¢poUUMEHT nepepgaun Toka. [nd 3TOro nepekniouvyarene SA3 nepeso-
OAT B nosioxeHue «WM3mep.», a OBUXOK NMepeMeHHOro pesucrtopa R71 ycTtaHaBnuBaloT
B BepxHee Mo cxemMe nonoXxeHwe (nONHOCTLIO BBOAAT cOMpoTUBREeHWe pesucTopa).
B Takom BapuaHTe TpaH3WCTOp paboTaeT B peXwnmMe yCUJIeHUHd MOCTOAHHOro TOKa,
a aneMeHT DD1.1 kak KOMnapaTop HanpsXeHus, MHaye rTOBOpPHA, YCTPOWCTBO, cpaBHUBa-
lowee naMepsiemMoe HanpsixeHne ¢ 3aTanOHHbIM. MamepsaeMbBIM B AaHHOM chnyyae 6ynet
HanpsiXxeHue Ha KOonnNeKkTope TpaH3wucTopa, a 3TaNoOHHBIM YPOBEHb NOTMYECKOTO CUTHa-
na, Npu KOTOPOM MNPOUCXOAUT «NepekKnioyeHne» NorMyeckoro sneMeHTa.

MpeononoxwuM Ongd npumepa, 4TO UCNbITEHIBAeTCHA TPaH3UCTOP CTPYKTypbl n-p-n
Cc KosdpdPrnuneHTOoM nepenaurd T1oka 100. Torga npum BepxHeM MO CXeMe MNONOXEeHHn
OBUXKa NepeMeHHOro pesncrtopa B Uenn 6a3bl TpPaH3UCTOpa noteyeT TOK OKONO 5 MKA,
a B KOnnekTopHoi uenn — 500 MKA. MNageHne HanpsXeHWsa Ha pes3nctope A3 COCTaAaBUT
npuMmepHo 2,3 B, a 3HauyuT, Ha Bxogax anemeHTa DD1.1 6yneT HanpsaxeHwe 6,7 B,
npeBLiWamwuee NOporopoe (sTanoHHoe). B pe3ynbTaTe Ha BhIxoge aneMeHTa Oyaer
YpPOBeHbL nornyeckoro 0, npyv KOTOPOM ropuT ceetoaunon HL1.

Mpu NnaBHOM nNepemMeleHMU ABUXKA NEPEMEHHOro pe3ncrtopa BHU3 No cxXxeme Oy-
neT Bo3pacTaTb Kak 6a30BbIf, TaKk U KONNEKTOPHbIM TOKW, a 3HA4YMT, NMOHUXATbLCS Hanpsa-
XeHue Ha Bxofax sneMmeHTa DD7.1. KaK TONLKO OHO CTaHeT paBHLIM YPOBHIO norude-
ckoro O, aneMeHT NMepeksIoUYUTCA N Ha ero BbiIxofde MNOABUMTCH YypOBEHb noruvyeckom 1.
Ceetoanon HL1 noracHetr, a HLZ2 3axxeTcd. B 3TOT MOMEHT Mo wkane nepemMeHHoro
pes3ncTopa MOXHO onpeaenuTe KosGPUUMEHT nepepayn TpaHancTopa, ecnun, KOHeyHo,
wKkana sapaHee npor'pau,yl/lpOBaHa.

Kpome ykazaHHOW Ha cxeme, B npubope MOXHO MWCMNONb30BaTb MWUKPOCXEMBEI
K176J1E5, K561N1A7, K561J1E5. NMepeMeHHbIn peanctop R1 — CIM, CMNO, ocTanbHble pe-
ancTtopel — MJIT-0,125, koHgeHcaTopbn — KA, KT, KM, KJNC, MBEM, nepeknioyatenu u
BbikNouaTenn niobbie manorabapuTHbeie, Hanpumep MT, rTHe3ga M 3aXWUMb — no6on
KOHCTPYKLUUHA.

YacTb AeTanei npubopa MOHTUPYIOT Ha nnaTte (puc. 2) na ponsLrMpoBaHHoOro marTte-
pnana, koTopas OAHOBPEMEHHO MOXeT ObiTb NNLEeBOW NaHenbio Kopnyca npubopa.
MHesaa M 3aXUMbl YKPennsaioT Ha 6GOKOBBIX CTEHKax.

MpoBeprB MNPaBUNbLHOCTbL MOHTaxa npubopa, noAknwHalwT K 3axumam XT1 n X72
WCTOYHWK NuUTaHua — 6aTapeio «KpoHa» nu60 BHINPSIMUTENb CO CTAaGUNU3UPOBAHHEIM
HanpsiXeHWeM, pacCUnTaHHBIN Ha TOK Harpy3kn He MeHee 15 MA (CTonbkKo noTpeobnsaer
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npuéop). Kak npaBuno, npu oTCYTCTBUU OWMOOK B MOHTaxXe WM UCNpPaBHbIX geTanax npu-
6op He TpebyeT Kakoro-nuéo HanaxuBaHua U HaunHaeT paGoTaTh cpa3dy. Ho gonga npak-
TUHYECKOro Mosib30BaHUA WM NpuAeTcs MNporpaayuMpoBaTbh WKany NepeMeHHOro pesu-
cTopa. CaenaTbk 3TO MOXHO NUGO C NOMOLLLIO Hadopa TPaH3NCTOPOB Pa3HOMN CTPYKTYpPLI
C U3BECTHBLIMKU U pasHooGpasHbIMK Ko3dpPpuUMeEHTaMN Nepepauyn Toka nM6o ¢ NOMoU kIO
O0HOro TpaH3ncTopa M CTPEeJIOYHOro MHAMKaTopa MMKpoaMnepmMeTpa.

K SA22
K XT2 K XIi, A
A AN A /r\ A

> )

XS5
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1
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€0 T HO O

K X52

115

Puc. 2

MukpoamnepmeTp BKNlO4YaloT BHauane B KONNEKTOPHYIO Uenb TpaH3wucTopa, nog-
COeAWHEHHOro K rHespnam XS71-XS3, U nepemelweHeM OBUXKA NEPEMEHHOIO Pe3nCTOo-
pa po6uBaloTcd NepeknioyeHns ceetoguopoB. OnpepenuB AN 3TOro MOMeHTa TOK
KonnekTtopa TpaH3ucTOpa, NepekfoyalT MUKpoamMnepmeTp B 6a30Byl0 LeNb WU nop-
cunTbiBaloT KoadbHUNEHT nepeaayn JaHHOrNo TpaH3ucTopa (AefileHMeM 3HauyeHus Kon-
NEeKTOPHOro Toka Ha ©a30BhIM). [lanee ¢ NMOMOLLIO NepeMeHHOro peaucrTopa ycTaHaB-
nueaioT 6a30Bble TOKW, KpaTHble MepPBOHayaNbHO MNONYYUBLIEMYCH, a 3HaAUYUT, KpaTHble
noACYMTAHHOMY KO3bdUUUEHTY nepepaun. Ha wkane pesuctopa OTMeyaloT MOJYYEH-
Hble 3HayeHusa kKo3dpPuuMeHTa nepenayn. B 3aBMCUMOCTM OT TUNa U SKIeMNnapa MUK-
pOCXeMbl, BOBMOXHO, npuaetca naotpa3nTb ABe WKanbl pe3ucTopa Ana TpaH3UCTOpPOB
CTPYKTYpPHl N-p-n W CTPYKTYPH p-n-p.

XKypran«Panuno», 1991,N2 4,c.78

Nn. CAB0OHOB

NCIbITATEJTb TPAH3UCTOPOB

Mpexpge yeM BnauBaTk TPAHSUCTOP B COBMpPaeMylo KOHCTPYKLUMWIO, €r0 HYXHO npoBe-
puTb. O6 9TOM 3HaeT KaxpAablii HauuHawwuii pagnoniodutens. Yéeanteca B patorocno-
COBGHOCTM TpaH3MCTOpPa MOXHO C MNOMOLWbIO MPOCTEMWNX NMPOBGHUKOB, O KOTOPLIX He-



OJHOKpPaTHO paccKkas3blBanoCcb Ha CTpaHuuax XypHana «Papno». Ho Hepeako B onuca-
HUM KOHCTPYKUWW MpUBOOATCH BroNHe onpeaeneHHble TpeboBaHUA, cKaxeM, K cTaTu-
yecKoMy kKoadpoduUMEeHTY nepedaun Toka 6a3bl 6GMNoONspHOro TpaH3nWcTopa WANM K Ha-
JaneHOMY TOKy CToKa MONeBOro TpaHancropa. 3necb yxe nNpo6bHWKOM He 060U TUCHL, NO-
Hapobutca 6onee coBeplleHHbI Npu6op, cobpaHHbBIA, HanpuMuMep, NO NPUBEAEHHON Ha
puc. 1 cxeme.

C ero noMowhbid MOXHO U3MepuTb ob6paTHLIN TOK amMurTepa (lao), obpaTHBIN TOK
konnekTopa (/.), cTaTudeckmin koadbduumenT nepeaaumn (h,,,) no 1000 npn 3agaHHOM
Toke 6as3bl (/) 6MNONAPHBIX TPAH3MCTOPOB, a TakxXe HadyankHbIl TOK CToka (/) Oo
100 MA, HanpsikeHune oTceudkn (U, ) n KPYTU3HY xapPaKT€pPUCTUKW MONEeBbIX TPAH3UCTO-
poB. NMpubop NozeonaeT NPoBepsaTL NONMEBble TPAH3UCTOPH C YNPaBngawoWum p-n nepe-
XO0O4OM € Nn- N p-kKaHanamu, a Takxe MOTM-TpaH3NCTOPH C BCTPOEHHBIM M MHAYLWPOBaH-
HblM KaHanamn.

KpomMme TOro, ucnoiTatenem MOXHO M3MepsATb O6pPaTHBLIN TOK AMOAOB N TOK YTEYKH
OKCUAHbLIX U APYTUX KOHOEHCaTOpPOB.

He nomewaeT BCNOMHWTbL O MPUHLUWINE U3MepPeHNs napamMeTpoOB TPAaH3UCTOPOB, 4YTO-
66l NOHATE paboTy naMmeputencHoro npubopa. lNpu N3amepeHMn o6GpPaTHOro ToKka aMUT-
Tepa B Uenb 3TOro BLIBOAA TPAH3UCTOpPa BKJIOYAIOT CTPENOYHLI nHAUKaTop, a Ha 6asy
noaaldT OTHOCUTENILHO 3MUTTepa NNIOCOBOE HanpsXxeHwe ANA TpaH3ucTopa CTPYKTYpbl
pP-n-p WAN MUHYCOBOE AN TpaH3ucTopa CTPYKTYPL n-p-N; BLIBOA KONJleKTOpa oCcTaeTcs
CBOGOAOHBLIM.

AHanormyHo UamMepsioT o6paTHHIN TOK KonjekTopa, oCTaBnsas CBo6OAHLIM BbIBOA
aMuTTepa. Crtatudeckuin kosdppuUUMEeHT Nepeaaymn onpenensioT Kak OTHOWeHuWe Toka
KOnnekTopa K 3apaHee YCTAHOBJIEHHOMY TOKY 6a3bl.

Ona noneBoro TpaH3uUCToOpa HayanbHbIl TOK CTOKa onpeaensioT BKAlOYeHWEM B uenb
3TOro BolBOAA CTPENIOYHOro MHAMKaATopa W YCTAHOBKOW Ha 3aTtBope (OTHOCUTENILHO WC-
TOKa) HYNEBOro HanpsxeHusi. HanpsaxXeHue OTCeUYKM — BTO HanpsiXeHWe Ha 3aTBope
TpaH3ucTOpa, COOTBETCTBYKOLWEE MUHUMaNnbLHOMY TOKY CTOKa, a KPyTHU3Ha xapaKkTepuc-
TUKNW — OTHOWEHNEe U3MeHEeHMWSs TOKa CToKa K M3MEeHEHWIO HamnmpsaXeHus Ha 3aTBope.

Mpu ncnbiTanuu GUNOAAPHLIX TPAH3UCTOPOB HA HWX NoJaeTCs HanpsxeHue ¢ obounx
KaHanoB 65oKa NUTaHUsA, T. e. CyMMapHoe HanpsaxeHWe a Npu NpoBepke NONEeBbIX TpaH-
3UCTOPOB BCTYNaeT B AeWCTBME ABYNONAPHLIA NCTOYHUK (puc. 2).

MTak, nocne paccMOTpPeHWUS MpUHUMNA U3MepeHUs napamMeTpOB TPAH3NCTOPOB
MOXHO BEPHYTbLCH K MPUHUMNUANbHOW cxeMe WcnbiTarteNsa U Mo3HAKOMUTLCH C HasHaude-
HUeM ero anemMeHToB. [lepeknioyarenem SA7 K cTpenoudyHomy mHaukatopy PAT nopgknio-
YyaloT AONONHUTENbHBIE WYHTH R6 n R7 aona nonyyeHus HYXHOro 3HayeHWs TOoKa MOJIHOrO
OTKJSIOHeHUs cTpenku. lMepeknioyaTtenem SAZ2 yctaHaBnupaloT Tpebyemblii pexum pabo-
Tl mcnoitatenqa. Mepeknioyatenn SA3 n SA6 Heo6xoAMMbBbl OANS YCTAHOBKKW MNOJISPHOCTH
NMUTaHWA TpaH3ucTOopa B 3aBUCMMOCTWU OT €ro CTPYKTypbl U MNONAAPHOCTU BKAIOYEHUS
cTpenoyHoro uvHaoukatopa. MepeknioyateneM SA4 nonb3yioTCa npu BoiGope MOLWHOCTM
unu pasHoBuaHocTU (6MMNONAPHLIA, noneBoi) TpaH3wncTopa, a SA5 — Ana MamMeHeHus
NONAPHOCTU MUTAHWA 3aTBOpa B 3aBUCHMOCTHK OT TUMNA KaHasa NnoneBOro TpaHaucTopa.

MepeMeHHBIMU pesncTtopaMun R3, R4 yctaHaBnuBaloT Tok 6a3bl (@ 3HAYMT, N TOK KON-
nektopa) 6unonapHoro TpaHaucrtopa, a R12 — HanpsaXeHwe Ha 3aTBOpe MNONEBOro
TpaH3ucTtopa. Pesancrtop R1, BknioYaeMbli NOcCNneAOBaTeNbLHO CO CTPENOYHbIM MHAMWKA-
TOpPOM, NpeBpawaeT UHAUKATOP B BONbTMeTp Ha 10 B.

Pesauctopbl RS, RY9, R11 — wWyHTbl, NO3BONASAKOLWNE U3MEHATb «YYyBCTBUTENbHOCTb»
CTPENOYHOro MHAWKaATOpa B 3aBUCUMOCTU OT pexuMa naMmepenus. Peauctop R10 He-
o6x0AUM ONA 3aMblKaHUA Lenu CToKa NpU M3MEPEHUN N YCTAHOBKE HanpsixXeHud Ha 3aT-
BOpEe MONEeBOro TpaH3ucTopa.

KonpeHcaTtop C7 npepoTBpawaeT BO3MOXHOe camMoBO36yxXxaeHne TpaH3UCTOPHOTO
Kackaga U MCKaxXeHus pe3ynbTaToB MW3MepeHus.
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MutaeTca MaMepuTenbHas YacTb UCMbITATENA OT ABY-

-88

nongdpHoro 6noka (puc. 3), BEINOJIHEHHOINO Ha OA3yX MOL, -

HbIX TPA@H3MCTOpax, 4YeTbipex CTB6VIJ'II/ITpOHaX, MOCTOBOM

BEINPSIMUTENE U NOHWXawwemMm TpaHcpopmMmaTope. B za-

BUCUMMOCTM OT MNMOJNIOXEHNHd NOABUXHbLIX KOHTAKTOB CeKunun

nepeknioyatensa SA7 BbIXOOHOE HamnpsXeHune Kaxaoro ka-
Hana 6noka MmoxeT 66Tk N60 3 B, nub6o 8 B.

Bo BpemMsa paboTbl McnblTaTensas B pexume NMpoBepkKu
6UNONAPHBIX TP@H3UCTOPOB HA Lenu MaMepeHus nopgaeT-
cs cymMMapHoe HanpsaxeHue ¢ Bunok 1, 5 pazvema XP1
6noka nurtanwna (nnéo 6B, nu6o 16 B),

cpenHsAs TO4YKa

P4t
A > Odu

(e

K12
88

cTtabunuzaTtopoB (BuUnka 3) He ncnoneayeTtcs. [NpoBepsaAThL

o6paTHbIi TOK BMUTTEPA PEKOMeHAYeTCs TONLKO Npu Ma-

JIOM HanpsXxXeHun.

Puc. 2

NoneBble TPaH3UCTOPHL MPOBEPHAIOT TONLKO NMpU GONBLLWIOM OBYNONSIPHOM Hanpsixe-

HUK (2x3 B), koraa Mcnonb3yetcs cpeaHaqa Touka ctabunuzatopoB. CnepyeT NMOMHUTH,
yTo NoneBbie TpaHancTopbl KM103M, KM302B-KMN302I n HekoTophie Apyrve obnapaioTt
HanpgaxeHneM oTcedkn 7...10 B n npu MeHblWEM HanpaXeHUW Nnutanua (2x3 B) aroT na-

pamMeTp M3MepUTb HE yAacTCH.

Mepekniwovyatenn SAT n SAZ — nio6ble raneTHble ¢ COOTBETCTBYIOLWMM KOJIMYECTBOM

CeKLUMN N NONOXEHWW NOOABWXHOIO KOHTakKTa; SA3-SA7 — ABYXNO3WLUMWOHHLIE NMEpPeKio-

XPi Y11 KT8154
+ < 7N
' -, %{ﬂ R13
~: 1
23 pcx | 3K .
o x75 B -—--l = (3
SA7 1 200 mxx
ER:y x16 8

;S‘ vot Vo2
/3 KC1334 S N818F
N

V03 RVD4

KCIZ3A 0818F
20 mxx R14
X258 |13k Lrs
5 200 mxx
-£ — x16 B
VT2 KT814A
Xp2 1 /
pd yd
N\ a1 VO
© ~88 KA906A
N
> T3
~88
Puc. 3

yatenn ¢ ABYMS rpynnaMyu KOHTakKTOB
Ha nepeknioYeHWe; KHOMOYHLIN BKNIO-
yatenbe — nwbon ManorabapuTHLIN;
ceTeBOW BbknoyaTtens Q1 — Tym6-
nep, paccUYMTaHHBI Ha HanpsXxeHue
He Huxe 250 B.

MocTosiHHBIE peancTopbl R1, R2,
R5, R10, R13, R14 — MIJT-0,25; ne-
peMeHHble peancTtopbl R3, R4, R12 —
ClN-1 ¢ dyHKUMOHaNbLHOW xXapakrepu-
cTukon A. OcTanbHble pe3ncTopbl —
NPOBONOYHbIE, UX NOABUPAIOT B 3aBU-
CUMOCTW OT NapamMeTpoB (TOK NMOJIHO-
ro OTKJIOHEHUHA CTPEeNKU U BHYTPEeH-
Hee COMPOTUBJIEHNE) CTPENOYHOro
nHounkatopa PA71. Tak, peaucTtopbl R6
n R11 ponxHbl 6bITbL TAKOro conpo-
TUBNEHWSA, 4TO6bB € KaXAblM W3 HUX
cTpenka MunnunamnepmeTpa, coctaB-
JIEHHOrO W3 napannenbLHO COeAWHEeH-
HbIX pe31McTopa U nHAMKaTopa, OTKNO-
HANacb Ha KOHEYHOe peneHue wWkKanol
npu Toke 10 MA. AHanoruyHo noan6u-
paloT wyHTol R7 (100 MA) u A8 (1 MA).
FoTtoBble WyYHTHE R8 1 R1 nopkniouvaioT
napannenbHoO WHAWKATOPY, MNocne
yero TakK Xe BKAKOYaWT WYHT A9 n
nonbvpaloT ero conpoTuBNeHue Ta-
KWUM,
aMnepMeTp 6blN paccyYuTaH Ha TOK

100 mMA.

4To6b MONYYMBWUIWCA MUANK-

165



KoHe4yHo, 3Haa napaMeTpbl CTPENOYHOro WHAWKAToOpa, MOXHO 3apaHee paccyuTaTb
COMNPOTHUBAEHNE TOTO MM MHOTO WYHTA No obWweu3BecTHLIM dopmynam. LyHTH Hama-
THIBAIOT HUXPOMOBBIM, M@HIAHWHOBLIM WKW KOHCTAaHTaHOBbLIM MPOBOAOM AMaMeTpOM
0,1...0,3 MM Ha naaHKax M3 W3ONALWOHHOro MaTepuana, B TOpuax KOTOpPHIX 3akpennsioT
BbIBOA bl U3 TONCTONO MeAHOro npoeoja.

Peanctop AT noabupaioT C TAaKMM COMNPOTUBNEHWEM, HYTOObH MONMHOE OTKJOHEeHue
CTpeNKW BOJIbTMETPAa, COCTABNEHHOIO U3 NOCNEeAOBATENbLHO COEAUHEHHLIX MHAMKaTopa
n pe3ucTopa, noayunnocb npu HanpsxeHun 10 B.

CTpesiouHblil UHAuKaTOp crnefnyeT BolBpaTe ¢ TOKOM MOJIHOro OTKNOHeHWa 100 MkA.
OkcuagHele KoHgeHcaTopbl C2-C5 MoryTt 6biTb, Hanpumep, K50-6, konpaeHcatop C7 —
noboro tmna. Bmecto crabunutpoHoB 1818E mMoxHo ucnonb3soBaTth A814A-N8148B,
a BMecTo AnoaHon c6opkn KA906A — ueTbipe AMopa, nonyckawumne obpaTtHoe Hanps-
XeHue He MeHee 30 B n BoiNnpsMneHHbln TOK 100 MA 1 6Gonee.

TpaucpopmaTtop nutanua T7 — nio6oi MaJOMOLWHbIA ¢ ABYMSI BTOPUYHBIMU OOMOT-
Kamu (unn ofHOW CO cpeAHUM BbLIBOAOM) Ha Hanpsxenue 8...12 B W TOK Harpysku fo
100 MA.

DeTtanu BuinpamMutena u ctabunnzartopa MOTYT ObiTb CMOHTUPOBaHbL Ha OTAENbHON
neyaTHoi nnate (puc. 4) N3 G ONLIMPOBAHHOIO CTEKNOTEKCTONMTA NMBO pasMelleHbl Ha
obuel c TpaHChOpPMATOPOM NMUTAaHUSA NnaTte, NPUKPENNAEMOR K 3aXXUMaM CTPeNnoyHoro
nHaounkaTtopa. lMepeknioyatenu, ceTeBON BbIkAlOUYATENb, KHOMKY, NepeMeHHble pe3nucTopbl
M THe3[a NopgkfioyeHWs BHIBOAOB TpaH3WcTopa KpensiT K JiMueBon NaHenu, kopnyca uc-
notarena. K COOTBeTCTRYIOWMM BEIBOAAM 3TUX AeTaneil noanavBaloT BbIBOALI NMOCTOSAH-
HbIX PE3MCTOPOB M KOHAeHcaTopa C1.

Kak nonbzoBatkca npubopoM? HauHeM ¢ UaMepeHUsd napameTpoB OGUNOASAPHBLIX
TpaH3nCTOpoOB. YCTAHOBWUB nepeknwoyatenun SA3-SA6 B NonoxeHue, CoOOTBeTCTByOUlEE
MOWHOCTU U CTPYKTYPE UCMLITHIBAEMOro TpaH3ncTopa, BCTaBASIOT BEHIBOAbLl TPAH3UCTO-
pa B rHe3zaa npubopa. B nonoxeHun nepekniodyatena SAZ2 «l» wnu «/f » npn BKNIOYEH-
HOM MUTaHUU U3MepdalT 06paTHLI TOK aMUTTepa W KonnekTopa. [lna ManoMoOLWHbIX
TPAaH3UCTOPOB LeHa WKansl CTpeNoyHoro uHaoukatopa coctanaetr 100 MkA, ana mouw, -
Hbix — 1 MA.

Janee nepeknioyatens SAZ2 ctaBaT B NonoxXeHue «l;» 1 nepeMeHHbIMK pe3ancrtopamMmu
R3, R4 zapawoT ToK 6azbl TpaH3aucTopa B npegenax 10... 100 MKA Oona ManoMoLWHLIX
TpaHsucropoe 1 0,1...1 MA ong mMowHbIX. LleHa wkanbs vHAWKATOpa Takas Xe, YTO U
B NpepbiayweM cnyyae.

YcTaHoBMB 3aTeM nepeknoyatens SA2 B nonoxeHue «h, . », HaxumaloT KHonky SB1
M onpenensiioT cTaTuyeckuin KoadpdpuruMeHT Nepenaum Toka. OH 6yaeT 3aBUCETL OT ycTa-
HoBNeHHoro Toka 6asbl. Tak, ecnu 1ok 6a3b ANg9 ManoMoOLWHOro TpaHanctopa 6uin ycra-
HoBneH 100 MKA, TO NoKazaHWg CTPENOYHOIo MHAWKATOPa HYXHO YMHOXWUTbL Ha 1, ecnu
50 MKA — Ha 2, 10 mMkA — Ha 10. AHanorndyHo onpependioT Ko PpULUNEHT nepeanaym
MOLLHBIX TpaH3ucTopoB. LleHa wkanbl wHauMKaTopa ANST MaJlOMOLLHbIX TPAH3UCTOPOB
paBHa 10 MA, ana mMmowHbIXx — 100 MA.

Mepeknoyartens SAT nNpW 3TUX W3MepeHWNAX AOJIXEH HaxXxoOWUTLCHA B MOJOXEHWUU
«0,1 MA». Ecnu ero yCTaHOBWUTb B nonoxeHue «100 MA», To uUeHa wWKansl COCTaBuUT
100 n 200 MA COOTBETCTBEHHO AN ManOMOLHbBIX U MOLWHEIX TpaHanctopos. [lpn npo-
BepKe MONeBbIX TPAH3UCTOPOB Nepeknioyatent SA4 AOiXeH HaxoAUTLCHA B NONOXEHWUM
«MNone..», SA3, SA5 SA6 — B MoNoXxeHuW, COOTBETCTBYIOULEM CTpPYyKType TpaH3ucTopa,
a SA71 — B nonoxeHuun «100 mMA». YcTaHOBMB nepeknioyaTens SAZ B nonoxeHue «l »,
a ABVWXOK NepeMeHHOro peaunctopa R12 B kpallHee neBoe Mo cxeMe MNOJIOXEHUe, noa-
COoeAWNH™I0T BHIBOAbl TPAaH3UCTOpa, BKAOYAOT NUTAaHWE U M3MEepPSIOT HauyanbHbI TOK CTO-
ka. B cnyyae Heo6xogumocTu nepeknioyatenem SA7 ycTaHaBnuMBalOT MeHbLWWW npeaen
naMmepeHunsa.
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Jlanee OBUXOK NepeMeHHOro peancrtopa R12 nepeBoAsT B KpailHee npaBoe MO cxe-
Me nonoXxeHue, a nepekswoyvartens SAT cTaBaAT B nonoxeHue «0,1 MA». lNMepeMeweHnem
OBUXKa pe3ncTopa ycTaHaBnuBaloT ToK cToka 10 MKA, nepeBondaT nepekniodyaTtenb SA2
B nonoxeHne «Up» 1 onpefensioT No CTPENOYHOMY WHAMKATOPY HaMpsXeHWe OTCEeYKW.
LleHa wkanbl B 3TOM cnyyae paBHa 10 B.

Ana onpefleneHus KPYTU3HEI XapakTepMCcTUKKU (S) N3MepsioT TOK CTOKa NpW HYNeBOM
HanpsiXeHUNW Ha 3aTBOpe, a 3aTeM npu HanpsxeHuun 0,5 B. KpyTnsHa xapakTepuUCTUKMK
6yneT paBHa OTHOLWEHMWIO PA3HOCTU TOKOB CTOKa K HanpsxeHnuio 0,5 B.

Mpr NpoBepke NoseBbix TPAH3UCTOPOB cNeAyeT NOMHUTL, YTO ¥ TPAH3UCTOPORB C p-n
nepexopnoMm, a Takxe MAI TpaH3MCTOPOB CO BCTPOEHHBIM KaHanoMm NpoOBOASLWWA KaHan
obpasyeTcs NMpW HYNeBOM HanpsXeHUKn Ha 3aTBope.

ToKkOM CcTOKa MOXHO ynpaBnfiTb, W3MEHSA 3HAaYeHMEe W MNONAPHOCTbL HanpsXeHus
MeXAy 3aTBOPOM M UCTOKOM. [lpy HEKOTOPOM MONOXUTENLHOM HaMNpPsXeHWW NCTOK—3aT-
BOp Yy TpaH3ucTopa C p-KaHanoM MAKW oTpuuaTeNbHOM HaMNpsXeHWn y TpaH3ucTopa C
N-KaHanoM TOK B Lenn CToKa npekpawaercs. 3TO HanpsXeHWe Ha3blBaloT HanpsaXeHu-
eM oTceuku. lNpu NpoBepke TPaAaH3MCTOPOB 3TUX TUMOB MONIAPHOCTE HaNPSXeHWs Lenu
3aTBOpPAa NPOTUBOMONIOXHA MOAAPHOCTH HAMNPSAXEHUNA Lenu CToKa OTHOCUTENbHO MCTOKA.

B
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B MM TpaH3ncTopax ¢ MWHAYLUWPOBaHHLIM KaHaJiOM TOK CTOKa MOSABASETCH TOJILKO
npu onpefeneHHON MONAPHOCTU U ONpefesleHHOM HanpsXeHWKW Ha 3aTBOPEe OTHOCH-
TEeNbHO MCTOKa — OTpUUATEesIbHOM MpW p-KaHase W MOoJIOXUTEeNbHOM TMpWU h-KaHane,
T. €. NONIAPHOCTbL NUTAHUSA Lerneil 3aTBopa U CTOKa OAMHAaKoBa.

Korpa noHaao6burca maMeputTb oOpaTHbLI TOK AnoAda, nepeknioyatens SA2 yctaHaB-
nuBaloT B nonoxeHue «l », SA3 u SA6 — B nonoxeHue «n-kaH», SA4 — «[loneB »,
SA5 — «Hopm.». Katoa avopa nogcoeAunHsIOT K rHe3spy «C», aHoA — K rHesny «3».
K 2TUM Xe rHesgamMm noacoenAuHSAIOT BbiBOAbl KOHAEeHcaTopa NMpu M3MEepeHWM Toka
yTeukn. HanpsaXeHue Ha 3TUX FHespax yCTaHaBNMBAKT MEpPpeMeHHbIM Pe3UCTOpoOM
oT 8 po 16 B. O6GparTHbI TOK AMOAOB M TOK YTEUKU KOHAEHCATOPOB C TBEPAbIM ANBNEKT-
PUKOM n3MepsdalT oObIYHO B NoJIoXeHUM nepekniovyatens SA7 «0,1 MA», OKCUIAHbIX KOH-
AeHcaTopoB — B nonoxeHunun «100 mMA»

KypHasn «Paguo», 1991,N°5,¢c.60

O. gonros

N3MEPUTEJTb KOSODONUMEHTA MEPEOAHN
TOKA BA3bl TPAH3UCTOPOB

Nopno6paTek Napy TPaH3UCTOPOB C GNU3KUMU CTATUNECKUMU KoadpPpuuneHTamMu ne-
penauyn ToKa WUAKM MPOCTO U3MEPUTb 3TOT KO3¢hGULUMEHT BAM MNMOMOXeET NpocTas npu-
cTaBKa K aBOMETpY, O KOTOPOW paccKasbiBaeTcs B 3TON cTaTbe.

Kak n3aBecTHO Koadp¢PHUUEHT Nnepeaadyn Toka 6asbl

onpe,ueneumqKoaq;d)mumemaieg_euaumn;‘)ﬂ;nee — npocTo KoadpbMUMEHT Nepeflaydn) TpaH3INC-
+ U Topa paBeH OTHOLWEHWIO ToKa Konnektopa | K Toky
num .
ur PA _ 6asul : p
-— I - 'K
h:‘la = IK{ Is "
6
VT [ns onpepenenus kosgdULMeHTa Nnepeaayn npu-

MeHeH BeCbMa NpoCTo cnoco® — TPaH3NCTOpP BKJIO-

yalT no cxeMe ¢ o6W MM aMuTTepom {puc. 1) n name-

PSAIT TOK KONNekKTopa nNpn ¢pMKCUPOBaHHOM Toke 6aszbl

Puc. 1 KOTOpPHLI 3afaeTcsl MCTOYHMKOM cTabunbHoro Toka WUT.

MpuHunnuaneHaa cxema npubopa nNnpuBeaeHa Ha puc. 2. MCTOYHMK TOKaA BHINOJIHEH

Ha noneBoM TpaHaucTtope V7i. Mepeknwodyartenem SAT BbiGupaioT Tpebyemblii Tok 6a3bl.

Anga Toro uto6bl MOXHO ©blNO NPOBEPSTE TPAH3UCTOPbl Pa3HONW CTPYKTYPbl UCTOUHUK

TOKa gonxeH pa6oratb Nnpu niobon NONSIPHOCTU NUTAOWeEro HanpsixeHns. BbinonHeHune
Takoro ycnoeuss obecneunBaet auogHbIn MmocT VDI,

Y106H OnepaTuBHO noabupaTk OAWHAKOBLIE MO NapamMeTpam nNapbl TPAH3UCTOPOB
B npubope yCTaHOBNEHbl ABa KomMnnekrta rHean X71-X3 w X4-X6. Kakoil W3 uncnblTyeMbix
TpaH3NCTOpPOB nopknioueH K npubopy onpeaendeT nepekniouyatene SA2.

MamepsaeT TOK KONNeKTopa BHEWHUH MunnuamnepmeTp PAT noaoknioyYyaeMbll K rHE3-
nam X7 n X8 AwvopgHblii MocT VD2 uMeeT To Xe HasHadyeHue, 4YTo U VDI, obecneuyunBasn
HEW3MEHHOW MNONAPHOCTbL MOAKAIOYEHUS LWYNOB MUNNMaMnepmeTpa Npu NpoBepke
TPaH3MCTOPOB pPa3HOW CTPYKTypbl. lMepekniouatenem SA3 BbiGupaloT CTPYKTYPY WCHbI-
TYeMoro rpaHsucTopa nh-p-n uaum p-n-p. [pun 3ToM B pexuMe «n-p-n» K KONNEKTopy
TpaH3ncrtopa Oyner NoAKNIOYEH MNIOCOBOW BHLIBOA MCTOYHWKA MUTaHUSA, a B pexXume
«p-n-p» — MMUHYcoBbIil. KHonkoil SB71 kKpaTKOBpeMeHHO nopfaloT NMUTaHWE MpPU Heno-
cpeACTBEHHOM M3MepeHWM TOKa KONNekKTopa, MOCKONbLKY ANWTENbLHOE BKAIOYEHWE MNpU-
6opa MOXeT NMpPMBECTM K NeperpeBy WU BHIXOAY U3 CTpPOd NPOBEpPSEMOro TpaH3ucTopa.
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BmecTto anonHoi c6opkun VD1 ponycTMMo ucnonb3oBaThb Niobble ManoMoLHble BbiM-
paAMUTenbHble AUoOAL, a BMecTo VD2 — anoabl ¢ MAKCUMaNbHEIM BHIMPAMAIEHHBIM TOKOM
He MmeHee 1 A. lockonbKy nNpegesibl UAMEHEHUS TOKa KONNeKTopa MCNbITYEMOro TpaHaun-
CTOpa MOryT nexaTb B LWWPOKUX Npeaenax, To B KayecTBe MuUANunamnepmeTpa uene-
coo6pa3HO UCMNoNb3oBaTkL MHOronpeaencHuln Nnpubop, Hanpumep, nwwbolh aBomeTp
(420-05 u 1. n.). UcTouHnk NnutaHua — niobol paxe HecTabuMnuanpoBaHHbIM, obecneyn-
BaloWMW TOK Harpy3kn go 1 A.

HanaxuBaHue npubopa cBOONTCH K YCTAHOBKE HYXHLIX 3HauYeHun Toka 6a3bl nopbo-
pom pe3unctopor RI-R6. ina aToro k rHe3gaMm X7 u X3 unu X4 n X6 (B 3aBUCMMOCTM OT
NONOXEeHUA NOABUXHLIX KOHTaAkKTOB nepeknoyartens SAZ) nogknaoyaloT MuUnnuvamnep-
MeTp. B nonoxeHuun «n-p-n» nepeknwoyarensa SA3 nalocoBOW Wyn MunnaMamnepmeTpa
nonxeH G6bITe NofAknioyeH kK «6azoBOMy» rHesay, a MUHYCOBHIWA — K 3MUTTEpPHOMY.
HauyuvHaloT HanaxuWBaHue Npu YCTAaHOBKE MNOABWUXHOro KOHTakTa nepekniodatena SAT
B nonoxeHue «5 MA». Ecnn MmunnumamMnepmeTp nokasblBaeT MEeHbWWUW TOK U YBENNYUTb
ero He yaaeTcsa aaxe npu 3aMblkaHUKW pesnctopa R6, npupetca nopobpaTb Apyron ak-
seMnnsp TpaHsuctopa VI71. Ecnu HeT BO3ZMOXHOCTU YyCTaHOBUTBL ToK 1 MKA no npubopy,
peancTop A1 HyXHo nopo6paTb conpoTruBneHnem B 10 pas 6onbwum, 4em R2. 310 By-
NeT COOTBETCTBOBAThL YMEHbLWeEHMUIO Toka B 10 pas.

Nepen HayanoMm M3MepeHUn HaJo NOCTaBWUTL PyukKy nepekniouyarena SA7T B nonoxe-
HUe, COOTBETCTBYyOUWEE MUHUManbHOMY Toky 6azbl, uTobbl NpeaynpeaAnTb BbIXOO W3
CTpOsl NMpoBepAeMoOro TpaHaucTopa. lpeden naMmepeHusa aBomeTpa, paboTaiowero
B pexXnme MunnuamnepmeTpa, AOJIXEH COOTBETCTBOBaTb OXUAAae&MOMY TOKY KONAEKTO-
pa (B 3aBMCMMOCTH OT NOAKIIOUEHHOTO K FTHe3aam npubopa Tuna TpaHsncTopa). Mepe-
knioyatenem SA! ycTaHaBnWMBAaIOT TOK KOMNNeKTopa, MPUMEPHO paBHbBIN MONOBWHE MakK-
cCUMaNbHO ONYCTUMOro AN TPAH3UCTOpa.

Y106b ONpenennTe Kosd GULUMEHT Nepepayn TpaH3aMcTopa, Halo USMepPeHHLIn Mun-
AnaMnepMeTpoOM TOK KOJIJIEKTOpa pasfesiuTb Ha YCTAHOBJIEHHBIW Nepeknioyatenem SA7
TOK 6a3hl.

Mpnbop MOXHO MCMNONBL3OBaTb AN MPOBEPKWU MpPakKTUHYECKW BCeX TUMOB MasioMoOLy-
HbiX, @ TakXe TpaH3ncTopoB cpeaHe mowHocTu (KT814, KT815 n 1. n.). BoamMoxHo yBe-
JndyeHne Toka 6asbl go 10 MA n 6onee ¢ uUenbio U3aMepeHua kosbdpuUuMeHTa Nepefain
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MOLHBIX TPAH3NCTOPOB. B 3TOM BapuaHTe NpuaeTcs NMPUMEHUTbL NONEBOW TpaH3UCTOP
¢ 60NbWKUM HayaNbHbIM TOKOM cToka, HanpuMmep, KMN302E, KN302T.

Ecnu nop6upatb napbl TPaH3UCTOPOB He nMpepnonaraeTcs, To rHe3na X4-X6 v nepe-
KnioyaTtesib SAZ2 MOXHO He ycTaHaBnuBaTb.

Onga yBenudeHUs TOYHOCTU U3IMEepeHWA MOXHO UCNOoNb3oBaTb Nepeksoyatens SAT
¢ GONbWUM YUCNOM NONOXEHUN W BBECTU MNPOMEXYTOUYHbie 3HayYeHUs Toka OGashl,
Hanpumep, 2, 5, 20 n 50 mMkA.

XKypHan  «Pagwmo»,1997,Ne1, ¢.38

0. AOoNrose

«CBETOMHOMKATOPHBIN» MPOBHUNK
ONA MPOBEPKU TPAH3UCTOPOB

B pannonio6bntenbCKol nNpakTuke 4acTo NPUXOAUTCH NPOBEPATb TPAH3UCTOPL Ha UX
paboToCNOCOBHOCTb, onpenensaTb CTPYKTYPY W BbIBOABI HEU3BECTHOrO, Hanpumep UM-
NOPTHOro, TpaH3ucTopa. [Ona aTux uene v npegHazHayeH npepnaraemMbli NPOGHUK,
B KOTOpPOM UHbOpMauusa oTobpaxaeTca B OYKBEHHOM BWAEe Ha 3HAKOCUHTE3upyluwem
nHounkKaTope.

B cnyyae, ecnu TpaH3UCTOp UCMNpaBeH W ero BbIBOAbLI MOAKAIOYEHbl K 3aXuMmam
X1-X3 (cM. cxeMy) B COOTBETCTBUM C YKa3aHHOWN Ha cxeMe MapKMPOBKOW, Ha WHOUKATO-
pe HG1 2aropaeTcq natuHckaa OykBa «M» WAW «p» B 3aBUCUMOCTU OT CTPYKTYypbl NpoOBe-
psieMoro TpaHauctopa. EC/in XXe UHAWKATOPp He CBETUTCS, 3HAUYWT, NGO TPaH3UCTOP He-
ncnpaeeH, NU60 ero BoiBOAbI NOAKIIOYEHbB HE K TeM 3aXuMam.

Kak yctpoeH u pa6oTtaeT npo6Huk? Ha snemMentax DD1.1 v DD1.2 cobpaH MynbTu-
BubpaTtop, BoipabartblBaloWnUii NPpAMOYrofibHble UMNYALCH, crnefyllme ¢ 4yacTtoToil

okono 50 I'y. DnemeHnTtbl DD1.3 11 DD1.4,

”(’ 0.1 mx BKJIIOYEHHbIE NHBEPTOpPpaMW, BbINONHAIOT

byHKUNMIo OydepHbix KackagoB. C BbIXO-
oD Dp01.2 0013
' 3 5 ¢ 8 " OaMU 9TUX 3/1IEMEHTOB COoeAUHEeHbl 3a-
51 1 117 517 T Xumbl X1 n X3.
] 1 Kackagbl Ha TpaH3ucTopax VI{1-V73
BCTynakT B aboTy TONLKO Npu nogknto-
DD1 KS61/E5 Y panety P
DO1.4 YeHuun K 3axuMmam X1-X3 npoeepaemMoro
’RI 1 - TpaH3nctopa. Pes3ynbTtaTr NMpoBepKW OTO-
00 « 13 ! 11 OpaxaeTcqd Ha 3HAKOCUHTe3npylLwem
—=}
nuankatope HGI.

+
K Bub. 14 DD1 € >
R5 VT2 KT315A HG1 AfIC3246
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vor 7220 e >
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NMpeononoXum, 4YTO K yKalaHHbIM 3aXWMaM MNOAKMNIOYUAU TPaH3UCTOP CTPYKTYpPHI
n-p-n. Korpa Ha Bbixoae sneMeHTa DD1.3 BHICOKWI ypoBeHb (NMpW 3TOM Ha Bbixope
DD1.4 HW3KWI ypoBeHb), paboTaeT MynbTuBUOGpaTop, B COCTaAaB KOTOPOro BXoAAT NpoBe-
pAaeMblit TpaH3ucTop U TpaH3aucTop V71 YacToTa MMNYyNnbcoB, BbipabaTbiBaeMbIX 3TUM
MmynbTuBnépatopom,— 3,5...4 kl'u.

Yepes koHgeHcaTtop C4 uMNynbchbl NOCTynaloT Ha YCUJIMTENbHbLIA Kackad, BbINOJIHEH-
Hblli Ha TpaHaucTtope VIZ HAwvop VD! Heo®xopuM Ong pas3psafaku KOHOeHcaTtTopa
B MOMEHTHI, Korga TpaHauctop VI1 oTkpbiT. MUMnynbchl MynbTuBubpartopa B UTore or-
KpblBaOT TpaH3ucTop VIZ, coepuHAIOWWA cerMeHTH a, b, f uHAUKaTopa ¢ MUHYCOBbIM
BbIBOAOM WCTOYHUKA NUTaHuWA. CerMeHThbl 3axuralorcs, obpa3ya cBeTawyloca OYyKBy 1.
B 5TU MOMEHTbl HW3KWIA ypoBeHb Ha Bhixoae 3anemeHTa DD1.4 oBecneynBaeT 3akpbiToe
cocTogHWe TpaH3ucTopa VI3

Korpa xe Ha Boixone anemeHTa DD1.3 6yneT HN3KUI YPOBEHb, a Ha Boixope DD1.4 —
BLICOKWI, MyNnbTUBMGpaTOp Ha TpaH3ucTtopax paboTaTb He CMOXeT — MNpPOBEepsAeMblii
Tpa@aH3UCTOp MpU TakOM HanpsXeHwW 3akpbiT. TpaHaucTop V72 T1akxe 3akpbliT, NMOTOMY
YTO Ha ero 6aly He NOCTYNalT UMNYNbChl ¢ MynbTUBUGpaTopa. He MoOXeT OTKpbHITbCH U
TpaHaucTop VI3, NOCKONbKY €ro aMUTTEep KU3-3a 3aKpLITOro TpaHaucTtopa V72 oTkJoUYeH
0T MWUHYCOBOTO BbIBOA@ WMCTOYHUKA NMUTaHWsA. YPOBHW Ha Bbixogax snemeHTtoB DD1.3,
DD1.4 BHOBb U3MEHATCH U LUK NOBTOPUTCHA. HacToTa Takux N3MEeHeHUMn, Kak 6blsio cka-
3aHo BbiWe, NpuénnauntenbHo paeHa 50 Ty, NO3TOMY NepepbiBbl B CBEYEHUU UHAUKATO-
pa He3laMeTHHI.

Ecnu k 2axumam X7-X3 nooknioyuTb TpaH3IUCTOP CTPYKTYypbl p-n-p, MyJbTuBubGpa-
Top O6yneT pa6oTaTb NPU HU3KUX YPOBHAX Ha Bhixoae sneMeHTa DD1.3 U BBHICOKUX — Ha
Bhixope DD1.4. 3aropaTtcd cerMeHTbl MHOWKaTopa, obpasywwne 6YKBY N, a Takke ele
nBa cerMeHTa (e, g), mononHsawlne ee o 6ykBel p. 3170 oB6ecneyuT TpaHaucTop VI3,
KOTOPHIN CTaHeT OTKpbIBaTbCH BHICOKMM YPOBHEM, MOCTynawlWM C BbiXxoga aneMeHTa
DD1.4.

Npu M3IMEeHeHUN YpPOBHel Ha Bbixofax anemMeHToB DD1.3, DD1.4 mynbTuBubpaTtop Ha
TpaH3ucTopax pabdorartb He OyneT, TpaH3ucTop VIZ 3akpoeTcd, WHOUKATOp nepecTaHeT
CBETUTbLCH.

Korga noHapmo6GuTC NMPOBEepPUTb HEU3BECTHLIN TPaH3UCTOp, ero BuIBOALI MpuaeTcs
nogky4yaTbh K 3aXnMMaMm B pasfiMyHoW KOMBUHaALWU — [0 MOJIyYeHUS cBeYeHUS Ha UHOW-
KaTope TOW WNW WHOW OykBbHl. Torga BCNbIXHYBLW A OykBa yKaXKeT Ha CTPYKTYpPY TpaH3uc-
Topa, @ N0 MapkKUPOBKE OKOJIO 3aXWMOB yAacTcs onpenenuTb ero BbIBOAbI.

Mukpocxemy K561JIE5 MoxHo 3ameHnTb Ha K176J1E5, K176J1A7, K561J1A7, nHouka-
Top AJIC3246 — Ha 3J1C324E1, AJIC3215, 3J1C321b vnu aHanoruyHblii ¢ o6 W MM aHO-
pom. Tpausuctopbl — nobble N3 cepuit KT315, KT503, auon — nwb6oil ManoOMOLLHbIN,
ocTalflbHble getann — nbbIX TUNOB.

XKypHan «Paguo», 1997,N2 3, c¢. 36

C. BUPIOKOB

LMDOPOBON U3SMEPWUTENb NMAPAMETPOB TPAH3UCTOPOB

B xypHane «Papuo», 1998, N2 8, ¢c. 62 onucaHa mukpocxema KP572MB5 v BapuaHThl
ee UCMNoJIb30BaHUsA, B TOM YWcne U HecTaHoapTHble. 3aecb Mbl NPUBOAUM KpaTKoe onu-
caHvne UMGHPOBOro UaMepuTenss napaMeTpoB TPaH3UCTOPOB Kak NMpUMep WUCNoNb3oBa-
HWA 9TO MUKpocXeMbl B audpdepeHunanbHOM BKIIIOYHEHUN.

Npu6op noseonsetT uaMepaTb kosddpuuneHT nepepayn Toka 6asb h,,, B Tpex ona-
nasoHax ¢ BepxHuMu npepenamu 200, 2000, 20000 npu Toke Konnekropa, ycTaHaBnu-
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BaeMoM auckpetHo BenuuyuHown 0,1; 0,3; 1 n 1. a. no 300 MA. Kpome Toro, BO3MOXHO
M3MepeHUue o6paTHOro Toka KONNekKropa TakXe Ha TpexX Auana3oHax C BEePXHUMU npe-
nenamu 20,2 u 0,2 MKA, pa3peuwarwlulas cnocobHoCcTE Ha HU3WeM — 0,1 HA. Onpepene-
Hue h,,, NPOM3BOAUTCHA MNpPU HanpsxeHuu konnektop—o6Basa okono 1,5 B, a obpartHoro
TOKa KONnekTopHoro nepexoaa — npu 5 B.

NpvHuMn uaMepenuns h,,, npounniocTpupoBaH Ha puc. 1. [poBepsAeMbll TpaH3UCTOP
VT, BkJiloueH no cxeme ¢ obwelt 6as3olt. Ero sMuTTepHbl TOK onpenendercyd OTHO-
cuTeNbHo GoNblWKMM conpoTWBNeHMeM ToKo3apawllero pes3ncrtopa, ycTaHOBJIeH-
HOro B Uenb aMUTTepa (0AWH N3 pe3ncTopoB ART15~R23), U HanpsXeHWeM UCTOYHUKa
nuTanna.

B uens aMuUTTepa BKAWYEH TakxXe TOKOW3IMEpUTenbHbI pe3suctop (R11-R14)
B uenun 6a3n B guaroHanu guoaHoro mocta VD71 yctaHOBJleH pe3WcTop, NajeHune Ha-
NpaAXeHUss Ha KOTOPOM NpPoONoOpuUWOHalIbHO Toky 6as3bl (R1-R6).

>08 > 08
vo?
VI,
) " > +
R1-R6 pe.
v RIT-R1G o k7 g M
+ Uogp - _ > —
R15-R23 R15
.10 8 >-108
Puc 1 Puc. 2

OTHOWeHNEe HanpsXeHWA Ha pe3ncTope B LenW 3aMUTTepa K HanpAXeHUIo Ha pe3nc-
Tope B uenu 6a3bl NponopunoHantHo KoadpduruneHTy nepefiadn Toka B cxeMe ¢ oBwum
KOJINeKTOPOM, OH Ha eAuHULY Gonble aHanorMyHoro ko3ddbnureHTa B cxeme ¢ 00W UM
AMUTTEPOM. DTO OTHoWeHUe namepnaetTca ALN Ha mukpocxeMe KP572MB5. Tokonsme-
puTenkbHble pe3ncTopbl NofobpaHb Takoro CONPOTUBNEHUS, YTO NajeHue Ha aMUTTep-
HOM pe3ucTope cocTtaBngeT okono 50 unu 150 mB, Ha 6a3zoBoM — 25... 1500 mB B 3aBU-
CMMOCTHU OoT KoadPpuumMeHTa nepefaym Toka 6asbl h,,, U fuanaszoHa. [IMOOHBIN MOCT He-
o6xoOQum Aanna Toro, 4YToBbl MOXHO GHINO NMPOBEPATE TPAaH3UCTOPHLI Pa3JIMYHON CTPYKTYPHI
6e3 nepeknioyenus BxopoB U, ALIMN. Kpome Toro, nageHve HanpsxeHus Ha Auopax
MocTa obecneuyuBaeT HanpaAxeHue kKonnektop—6asa Ha ykazaHHOM ypoBHe 1,5 B.
HanpsaxeHue Ha Bxopme U, ALI MoxeT MeHATbL 3HAK, NO3TOMY B BMUTTEepHOW uenu
AVOOHEI MOCT He TpebyeTca.

Npu naMepeHun obpaTHOro ToKka KonnekKTopHoro nepexopa |, MeXAy KonnekKTopom
M 3MUTTEPOM MpoBepsieMoro TpaHaucTopa VI, npuknanbieaetca HanpaxXeHue 5 B ¢ ne-
nutena R7R15 (puc. 2).

NapeHne HanNpAXeHWa Ha TOKOU3MepUTenbHbIX pe3nctopax A8-R1T0 nponop-
uMoHallbkHO U3MepaemMomy Toky. Ha Bxop U, AL B aTOM pexuMe nofaercsa Hanpsaxe-
Hue 100 mB.

Ponb penutens COCTOUT He TONLKO B CHUXEHUU HanpsixeHus, nofaBaeMoOro Ha TpaH-
3nucTop, Ao 5 B 1 orpaHuyeHnmn TOoka B crnyyae YyCTAaHOBKW HeUCNpaBHOro TpaH3ucTopa,
HO U B NpruBeAeHNU cuHPpa3HOro HanpsXeHusa Ha Bxofax Uy, ALN K nonoBUHE Hanpsaxe-
HUA MUTaHua. ECcTecTBeHHO, YTO B 3TOM pPexXWMe MOXHO MpoBepaATb 1 obpaTHble TOKU
AVWOLOB.
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CxeMa Ueneit KOMMyTaUUKN N3MepuTensa npueeneHa Ha puc. 3. lepeknwoyatens SAT
CNyXUT anga Bulbopa Toka aMUTTepa NPOBEPAEMOro TpPaH3ncTopa U BKAKOYEHUSA peXnMa
n3mepeHus o6paTHOro Toka konnektopa |, nepeknioyaTeNb SAZ onpefenaeT Auanaso-
Hbl uamepeHun h., v |, nonoxeHne SA3 onpepensertcs CTPYKTypoW TpaH3ucTopa.
KonpeHcatopb C1 n CZ2 HeoOGXxoAWMbl AN yCTPaHEHWUS reHepauuun, MHOrga BO3HWUKa-
lowell NpyM NOoOBepKe BEICOKOYACTOTHLIX TPAaH3MCTOPOB, C3 ycTpaHAET ceTeBble HaBOAKKU
npy uamepeHun obpaTHOro Toka KolnekTopHoro nepexofa. Llenoukn R24C4, R25C5,
R26C6, RZ27C7 cnyxaT onsa 3awuThl BXOOOB MWKpocxeMbl KP572MBS5 or cratudeckoro
3nekTpuyecTBa.

MaMepuTeneHasa yacTb ycTpolicTBa cobpaHa no cxeme puc. 3 [1] (uenb R7C6 ncknio-
yeHa) HOMUWHanNbL 3/leMeHTOB W AenuTtenk Ons nonydyeHnsa Hanpsxenua 100 mB zaum-
cTBoBaHbl M3 [2]. YacTtoTa TakTOoBOro reHepartopa — 40 kly (R46 B [2] — 110 kOwm).
O6Wwuii NpoBOL ycTpoWCcTBa — TOYka coeAUHeHWUs BoiBoga 32 Mmukpocxembl KP572MB5
¢ KoHpeHcaTopamu C9 u C28 B [2].

PesncTtopbl R71-R6, R8-R14 XenatenbHo nopo6patb C TOUYHOCTbLIO He XyXe 2%,
B KpaliHeM cnyyae MOXHO UCMNONb30BaTb pe3ucTopbl ¢ gonyckoM 5% 6e3 nopbopa.
B onucbiBaeMOW KOHCTPYKLUW B OCHOBHOM MCMOJIb30BaJinCck pe3ucTopbl Tuna C2-29B
MoWwHocThio 0,125 Bt. Peauctop RAT4 cocTaBneH u3a OByx napannesfibHO COEOUHEeH-
HeIx C2-29B 1 Om 0,125 Bt. Pesuctopbl R7, R15-R23 vncnonb3oBaHbl Tuna MJIT ¢ po-
nyckoM 5%, P23 cocTaBfieH U3 nByX NocsefOBaTe/lbHO COeJWHEHHbIX CONPOTUBJIEHNEM
12 1 15 OM MowHocThIo 2 BT. AnoaHbiili MmocT KLL407A MmoxeT 66T 3aMeHEH Ha YeTkipe
KpeMHUeBHIX AWopfa Ha pabouynit Tok He MeHee 100 MA. [llepeknioyatens SAT Tuna
Nr7-35-16N5H, SA2 — Nr2-11-6MeéH, SA3 — MNr2-13-4N3H. Ha npuHUUNUanbHOM cXxe-
Me gaHa HyMepauusa KOHTaKTOB, NpUBeAeHHas Ha nepeknioyatensx.

Mpu HacTpolike npu6opa XxenatenbHO YCTAaHOBUTbL YacTOTy TaKTOBOro reHepartopa
ALN, paBHyio 40 kl'y, nop6opom peauctopa R45 [1]. Ana atoro ocuunnorpapomM CUHX-
POHN3UPOBAHHBIM OT CeTU, KOHTPOAMPYIOT YacTOoTy UMNYyNbLCOB Ha Bhixoae F MukKpocxe-
mbl KP572MNB5 (BuiBoa 21). Uso6paxeHrMe MMNYNbLCOB Ha 3aKpaHe OOJDKHO ObiTb NpakTu-
YeCKM HEeMOABUXHLIM NMpU 3TOM ux yactoTta coctaensiet 50 lNy. Heo6xoponMo TakKxe oTka-
nnépoBaTk U3MepuTens Toka. lpowe BCero ycTaHOBUTb Ha AIBUXKe MNOACTPOEHHOro pe-
anctopa R26 [1] oTHocuTenbHO obuwero npoeofa HanpaXeHue 100 MB, kKoHTponupys
€ro TO4YHbIM BOJIbTMETPOM C BXOOHbLIM CONpoTUBNEeHMEM He MeHee 1 MOmM.

JINTEPATYPA

1. Bupiokoe C. NMpuMeHeHune ALLIN KP572MNB5. — Paguo, 1998, N2 8, c. 62.
2. Bupiokos C. LUuodpposoi mynsTUMBTP.— Panno, 1996, Nt 5, c. 32; N2 6, c. 32; 1997, Ne 1, c. 52,
Ne 3, c. 54.

KypHan «Paauo», 1998,N°12,c.28

B. BACUNBLEB

NCMNbITATEJTb TPAH3NCTOPOB
CPEOHEN M BONbLUON MOLLHOCTH

OH nos3BonfeTr N3MepsThb cTatnyecknini koadpoprnuneHT nepefayu TokKa TPaH3UCTOPOB
o6enx CTPYKTYp MNpu pasfUuyHbiX 3HAYeHUaX Toka 6asbl, a TakXe HayalibHbI TOK KONJeK-
Topa. Ha atoM npubéope MOXHO nerko noabupartb napbl TPaH3UCTOPOB ONA BbIXOOHLIX
KackagoB ycununtenen HY.

KoadpdrnumneHT nepenayn Toka uamepaioT npu tokax 6a3ul 1, 3 1 10 MA, ycTaHaBnu-
BaeMbLIX COOTBETCTBEHHO KHonkamum S7, §2 u S§3 (cM. pucyHok). Tok konnektopa npwu
3TOM OTCYMTHIBAIOT MO WKane Munnuamnepmetpa PAT. 3HayeHWe cTaTuyeckoro koad-
dnuneHTa nNepefadyn Toka BHIYUCHAIOT, pa3fiefiNB TOK KOJNeKTopa Ha Tok 6asbl. Makcu-
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ManbHOE U3MepseMoe 3HayeHue napa- X1
MmeTpa h_,, — 300. Ecnu TpanaucTop '3‘> 3
npo6uUT WAW B €ro KONJNeKTOPHOW uenu ,5,\ 2 H1
TeyeT 3HAYUTENbHBLI TOK, CBETATCA WH- ( 7
aukaTopHele namnbl Hi u H2. K 2 H2

MpoBepAeMbiit TPAH3UCTOP NOAKIIO- 3 > b MAL T
yaloT K ucnbiTaTenl 4Yepes OOUH U3 AN Ri 43«
pasbemoB X1-X3. Pasbembl X2, X3 pac- 4 31 A, n
CUNTaHbl Ha MOAKIYeHWe TPaH3IUCTO- K > 3
poB cpeaHeil MOWHOCTU — TOT WM 3% — S ___.I
WHON U3 HUX WUCMONb3YIOT B 3aBUCUMO- ( GB1 +
CTU OT pacnooXeHUs BLIBOLOB Ha Kop- K7 s3 113'70'93 190 458
nyce TpaHsuctopa. K pasbemy X7 nop- '5'> ’ — ’

KJIIOYalT MOUHbIe TpaH3UCTOpH ¢ TUB-

KUMKW BbiBogamu (HO 6e3 BUNOK Ha KoHue). Ecnn BbIBOAbl TpaH3UCTOpa XecTkue, wvnu
rubkre ¢ BUNKaMu Ha KOHLE WKW Xe OH YCTaHOBNeH Ha paauaTtop, B pa3beM X1 BcTaBnfa-
I0T COOTBETCTBYIOWYIO BUAKY C TPeM$si MHOMOXWJbHBIMWU MPOBOAHWKaAMU B u3onauuu,
Ha KOHLAaX KOTOpbIX MpUNasiHbl 3aXWMbl «KpoKoAun» — WX W NOAKJI0YaloT K BblBOAAM
TpaH3ucTopa. B 3aBUCUMOCTU OT CTPYKTYpPbl NPOBEPAEMOro TpaHaucTopa nepeknioya-
Tenb S4 ycTaHaBNUBAalOT B COOTBETCTBYIOWEE NONOXEHUe.

Nutaetca npubop oT 6atapen GBT HanpsaxeHuem 4,5 B.

PasbemM X1 — CI-3 (MoxHo n CI-5), X2 n X3 — camopenbHble U3FOTOBJIEHHbIE
1“3 ManorabapuTHOro MHOFTOKOHTAKTHOTO pa3sbemMa (NoaolayT, KOHeYHO, U cTaHgapTHble
naHenbku pgna TpaH3ucTopoB). Haxwumuble kHonkn S71-S3 — N2K, S4 — T1oxe MN2K,
HO ¢ ¢puKcauveil B HaxaTom nonoxewuu. Peanctopbol — MJIT-0,125 unn MJIT-0,25.
NnankatopHble namMnel — MH2,5-0,15 (patoyee HanpsxeHue 2,5 B, noTtpebnaemblii TOK
0,15 A). MunnuamMmnepmeTp PA{ — Ha TOK NOJIHOroO OTKAOHeHuA cTpenku 300 MA.

JeTanu ucnoiTtatensa pa3Melw eHbl B KOPNyce, W3roToBJIEHHOM W3 OpraHuyeckoro
cTekna. Ha nuueBoOl cTeHKe Kopnyca ykpenneHbol pa3beMbl X1-X3, nepekniooyartens S4,
KHOMKKW S7, S3 u munnnamnepmeTp PA1. OcTtanbHble getanu (B TOM 4Yncie N UCTOYHUK
nUTaHnusa) CMOHTUPOBaHbI BHYTPU Kopnyca. K nMueBoll naHenun npukneeH nuct 6ymaru c
CeTKOW ANA OTMEeTOK 3Ha4YeHWWN ToKa KoNnekKropa B 3aBUCUMOCTUN OT Toka 6a3bl. CBepxy
JIUCT MNPUKPBIT TOHKMM opraHuyeckuMm cTteknomM. CeTKOW nonb3yloTca MPU NOCTPOEHUNn
XapakTepucTUK TpaH3UCTOpPOB, KOoTopble noadupatoT ANS BbIXOAHOro Kackapga ycunute-
na HY. XapakTepWCTUKW BblyepuyuBaloT Ha cTekne ¢rnomacTepoM WM NepbeBOl aBTO-
PYYKOW CMBIBAIOT UX BAAXHbIM TAMMNOHOM.

McnbiTaHna TpaH3UCTOpa HaYuMHAIOT ¢ M3MEepeHNsa HayalbHOro TOKa KonjekTtopa npu
oTKNYeHHoW 6aze. Ero sHaveHne munnuaMmnepmerp PA! nokaxeT cpas3y Xe nocne
noakJioyeHUa BLHIBOOOB TpaH3UcTOpa K pa3beMy. 3arem HaxaB KHONKYy S1, usmepsioTr
TOK KOMJiekTopa W onpeaensioT cratuyeckuin kosddpuuueHT nepepayn toka. Ecnu Ttok
KoNnekTopa MaJj, nepexooaT Ha APYrol agunana3oH Haxumasa KHonky S2 nnu S3.

XKypHan «Paauno», 1982, N° 9,¢.49

B. XAWKWH

MPOBHUKW OANA NPOBEPKN ANOO0B

HauvHawowum paguoniobuTenaMm HepeOoKo NPUXOAUTCH MPOBEPSATb caMble pa3lHoo6-
pasHble AnoAbl (HU3KOYACTOTHLIE, BbICOKOYACTOTHbIE, MasoOMOWHbIe, MOWHbIE) nepen
NCMNOJNIb30BaHUEM UX B KOHCTPYKUUK. TMpKU 3TOM OHU HepefKo npuberalT K NoMoun aBo-
MeTpa nnu oMmMeTpa. CyulecTBEHHbBIN HEAOCTAaTOK Takoro cnocofa — BO3MOXHOE MNo-
BpeXaeHne Auofa 3HAYUTENIbHBIM NPAMBIM TOKOM (OH MoxeT pocturate COTEH MWUIIIU-
aMnep Ha Npepene naMepenusa egunny Om).

176



F1015 A

>
V1 42261 R2* vJ
O3 e W 2268 ~ 28
N
Hi b H2 7
X! vy X2 x3
vz R1 R3 vé

KT3610 L1k 15x[] KI35F

Bonee yno6HB B akcnnyaTauuum npoGHUKKU, B KOTOPLIX TOK Yepes NpoBepAeMblil auop

Puc. 1

orpaHunyeH ao 6e3onacHOro sHadyeHuqa.

B npeanaraemMoil ctaTbe pacCcMaTpPUBalOTCA BapuaHTh NMPOBGHUMKOB C UCMNOJIb3OBAHU-

eM TpaH3UCTOpPOB,

JBa TpaH3ncTopa, NnoHWXaloWwWih TpaHchopMaTop NMMTaHUA U HECKOJIbKO APYrux He-
neduUUNTHBIX AeTaNe NoHano6ATCA ANA NOCTPOWKKU NnpobHuka (puc. 1), npeaHa3Ha4yeH-
HOro 0N nNpoBepkyu AvMopaoB Nwbolh MOWHOCTU Ha OoOpPbIB MNU 3aMblKkaHWe BLHIBOOLOB
(npo6oit). NMpoTekawoWwWuUih Yepe3 AUOA TOK Npu 3TOM cocTaBnset 2...3,5 MA B 3aBUCU-

MOCTHU OT HanpsaxXxe

CBeTOONMOOOB U MUKPOCXeM.

HWUS Ha BTOPUYHOW o6MOTKe TpaHcdhopMaTopa.
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Puc. 3

B npobHuKe ncnonb3oBaHbl TPAaH3UCTOPL pa3HOW CTPYKTYPLI, B KONAEKTOPHbBIE Lenu
KOTOPBLIX BKJIIOYEHB CUTrHallbHbBle naMnbl. [MTaHMe Ha TpaH3UCTOPH NoAaeTcHd Mnooue-
peaHo Ha V2 — Bo BpeMa oTpuLaTeNlbHOro Nnonynepuoaa nepeMeHHOro HanpsXeHus Ha
BEpPXHEM MNo cxeMme BolBoae obMeTku // TpaHcdopmaTopa, a Ha V4 — BO BpeMA MONOXU-
TENLHOro nonynepuopaa.

B ucxoAHOM coCTOAHWKM (NnpoBepsieMblid AMOA He MNOAKJIOYEH) TPaH3UCTOpPHL 3a-
KpbiThl. Korpa xe k rHesgam X7 mn X2 6yageT nofaknioyeH gvof V, B yka3aHHOW Ha cxeme
NONAPHOCTU, HAYHET NepuoamrYecKn (C YacTOTON CeTU) OTKPHIBATbCH TpaH3uctop V2 u
cBeTuTbCH namna Hi. Ecnu nonapHocTb NoaknioyeHua aunofa obpatHadd, OyaeTt ropethb
namna HZ2. B cnyyae nopknwouyeHus npobutoro guopa (¢ 3aMKHYTHIMW BbIBOAaMMu) 3a-
roparca o6e namnbl, a Npyv NpoBepke Anoaa ¢ o6pbIBOM (MHAye roBopsl, CropeBLlero)
HW OfHa U3 namMn CBeTUThLCHA He Oyaer.

Mo 3aXuraHuio TON WA UHOW NaMnbl HETPYOHO CYAWUTb He TONBKO 00 MCNPaBHOCTM
ovoaa, HO M onpeaensaTh BEIBOAL aHOOa U KaTtoaa.

TpaH3UCTOpH XenatenbHo nofoépaTtk C OAUMHAKOBBIMU UNN GAU3KUMKU KO3bduuneH-
TaMUu nepenayu toka (He MeHee 50) BmecTO yKalaHHbLIX Ha CXeMe NOOOWOYT TpaH3uC-
Topol MMN39-MM42 (V2) u MN35-MN38 (V7). Juoabl MoryT 66Tk niobbie u3a cepuih 47,
[226. Pesuctopb MJIT-0,25.

R2 R3 R4 R5
L7kl 47k 76 047k
(:B . | @) St \
Vi v7
H K] g1 T+
vz ve 458 |
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Puc. 5

Mopn atm petann v paccuynTaHa nedatHas nnata (pyuc. 2) N3 oAHOCTOPOHHero ¢ponb-
rMPOBaHHOIo cTeksiotekcTonuTa. JlaMmnbl — Ha HanpsiXeHue 6,3 B n 1ok 20 MA. MoXHO
NMPUMEHATL M Apyrue namMnbl, ¢ 60NbWWUM TOKOM, HO NMPOAONXMUTENBEHOCTbL MPOBEPKMU
Avona gonxHa OblITk MMHUMaNbHOW Bo u3beXaHue BbIxooa U3 CTPOA TPaH3MCTOPOB.
TpaHcdopmaTop NUTaHua nioboi, ¢ HanpaxeHneMm Ha o6MoTKe // 6,3... 10 B. Ero MmoxHo
BLINONHWTE Ha MarHutTonpoBofe cedeHuem 4...6 cm?. O6MoTKa / BonXHa cofepXaTb
2150 ButkoB npoeopa MN9B-1 0,2, o6mMoTka // — 95 BuTtkoB N3B-1 0,41.

HanaxuBaHue npobHUKa cBOANTCA K ﬁon6opy pe3ncrtopa A2 Takum, 4ytoOb Npu nopa-
KNIOYeHUM K rHe3gaM pe3ucTopa conpoTtuBneHmem 300 kOm...1 MOM namnel ocTaBa-
NNCchL NoraweHHbIMU, a peancrtopa conporuBgaeHunem 300 Om...1 KOM 3axuranumce. Anqa
3TUX Xe uenei MHOrga NpuUBOAUTCH TOYHee noabupaTtbh pesnctopbl AT u R3.

NpoBHWK 3HAYNTENBHO yNnpocTUTCS (puc. 3), ecnn UCNofib3oBaTk B HEM CBeTOAMOCAbI
AN307 wnu AJN1310 ¢ nwb6blM GyKBEeHHBIM UHAekcom. MoponayTt m AJI102, HO APKOCTHL
cBeYeHUqa UX HaMHOro MeHblle.
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TpaHchopMaTop NMUTaHUa MoxeT ObiTb C HanpsXxeHuem Ha obmoTtke // 5...20 B. B

3aBUCUMOCTHU OT 3TOro HanpsaxeHwu4q,

a TakKXe OoT umcnoJib3yemblX cBeTtoanoanoB,

noaéu-

pailoT pesucTtop R1, 4TOo6GH TOK Yepe3d CBeTOANOAb He npeBbilwan 5 MA (KOHTpoOAMpyiOT
MunnunamMnepmeTpom Ha 5... 10 MA, noaknwYeHHBIM K rHe3fgam X7 nx2).
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Moka pasroBop Wen o ceTeBbiXx NpoGHUKax. Ho He MeHbLW W NHTepeCc NpeAcTaBAdOT
Npo6GHWKW C NMMTaHWeM OT rajibBaHW4Yeckux afieMeHToB KU GaTtapein. CxeMa ofHOWN 13 Ta-
KUX KOHCTPYKUUW NpuBepeHa Ha puc. 4. Ha TpaH3ucTtopax V5 v V6 BbINONIHEH CUMMET-
PUWYHBIA MynbTUBUOpaTop, a Ha V1 u V7 — aMuUTTepHble NOBTOPUTENN. '

Kak usBectHo, BO BpeMsa pabGoThl MynbTUBUOpaTopa ero TpaH3UCTophl OTKpbLIBalTCH
N 3akpblBaloTCsl MoovyepefHo: korga oTkpblT V5, 3akpblT VB, 1 HaobopoT. Ecnu oTKpbIT
TpaH3ucTop V5, 3akpbiBaeTca V1, a npun oTkpbiBaHWK V6 3akpbiBaeTcs V7. Korpa K rHes-
nam X1, X2 6yneT nopkiioyeH NpoBepseMblii AWOL B yKa3aHHOW Ha cxeMe MOJSpHOCTH,
MMMOYJbCbl TOKa HAYHYT MpoTekaTb MO LEeNu Nepexof KONNeKTop—aMuTTep TpaH3ucTopa
V7, nnopn VY,, ceetoauopn 1/3, peauctop R1, pnop V2, konnekTop—aMuTTep TpaH3ncTopa
V5. BcnbixHeT ceeToauon V4. Mpu nameHeHUN NONIIPHOCTU MNOAKJIIOYEHUS NMpOBepsAeMo-
ro puopa saroputcsa ceetonunon V3 — nyTb Toka B 3TOM cJiydae HeTpyAoHO MpocneauTb
caMocToTenbHo. Ecnu gpnopn npobuT, ropsat o6a ceeToAnona, cropeBWUNA A0 HE Bbl-
30BeT CBeYeHNsl HW oflHOro cBeToAMoOAa.

BMecTo yka3aHHBIX HAa CXeMeé MOXHO WCMojb3oBaTb Apyrne TpaH3UCTOpbl cepuwn
KT315 unu tpansuctopol MN39-MN42 ¢ koadpdnunenTom nepenadn Toka He MmeHee 50.
Ouopabl 1220 3aMeHumbl Ha [1219A, [1220A, 12206 v opyrue kKpeMHueBble. Pes3ncTo-
pbl — MJIT-0,25, koHpeHcaTopbl — KM-6. 3T geTann MOHTUPYIOT Ha NevyaTHOW nnarte
(puc. 5) usa ogHocTopoHHero ¢oNibr MpOBaHHOIo CTEKNOTeKCTONUTA.

HanaxuBaHue npoGHuka ceooutca K nopbopy pesnctopa R1, orpaHunynpawpuwero
TOK B Lenn CBeTOANOAOB, a 3HAYNT U NpoBepsieMoro guopa, Ao 4...5 MA.

Cxema ewe oaHoro nNnpoGHUKa, BbHINONIHEHHOIO Ha OOHOW MWKpocXxeMe, NMpuBeneHa
Ha puc. 6. PabGoTaeT OH aHanorM4yHo NpefbiAywWen KOHCTPYKLUW, HO MyJbTuBuUGpartop
BHINOJIHEH Ha aneMeHTax D1.1 v D1.2, a ponb NoBTopuUTeNnel BHINOMHAIOT WHBEPTOPbl Ha
anemeHnTax D1.3 uw D1.4.

JeTanu aToro NnpobHUka CMOHTUPOBaAHbL Ha NevyaTHoW nnaTte (puc. 7) us donbrupo-
BaHHOIo cTekjoTekcTonuTa. HanaxuBaloT NpobHUK, Kak U B MpeAblAyuieM ciydyae, Noa-
6upasa pe3anctop R1 no sapaHHOMY TOKY Yepe3 NpoBepsaeMbll Anon N CBeTOANOObI.

BHewHee opopmMneHne Bcex NMpPpoOHUKOB 3aBUCUT OT BO3MOXHOCTeN paguonioobnrte-
N9 U MOXeT OblTh JIIOOBLIM.

XKypran «Paauno», 1983,N270,c.52

A. CMUPHOB

MOJTYABTOMATUYECKM/A NPOBHUK-UCNBITATE/b

OTcyTCcTBME B YCNOBHbLIX 0003HAa4YeHUaX TUMOB TPaH3UCTOPOB CBEleHU O CTpyKType,
a Ha WX Koprycax — ykasaHWli O Ha3HayeHWW BHIBOAOB Hepefko 3aTpyaHsaeT pabory,
TpebyeT obpalleHuss K cNpaBoOYHMKAM, KOTOpble, K coxalJileHWlo, eCTb He y BCeX paAuo-
nodutenein. MNoaToMy NonesHbIM MNorMofHeHWeM AoMalWHel nabopaTopun MoXeT okKa-
3aTbCs ONWChbIBAaeMblii HUWXe NonyaBToMaTudeckuin nNpubop — nNpoOHUK-UCNBITATENb
TpaH3UCTOPOB N ANoAoB (fanee — NMpocTo NpoOHUK-UCNBITATENDb).

NMpoGHNKOM-UCNBITAaTENEM MOXHO NpoBepWUTb paboToCNOCOOHOCTL Anoda U TpaH-
aucTopa, onpefefnTb CTPYKTYypY W Ha3HayeHWe BHIBOOOB TpaH3ucTopa (aMuTTepa,
konnektopa, 6a3bl) unn gpuopna (aHopa W kartopa), a Takxe UaMepuTb kKoadpduuneHT ne-
pepayn Toka 6a3bl h,,, TpaHaucTopa, BKJIOYEHHOro Mo cXxemMe ¢ O6WWUM IMUTTEpoOM,
B pexume ycuneHusa curHana. [poOHWK npefHa3HavyeH ONs8 MpOBEepKW W UCMBITAHUA
KPeMHUWEBbIX TPAaH3UCTOPOB U ANOAOB Manol U cpefiHelh MOLWHOCTH.

NMpub6op COCTOMT M3 ABYX HE3ABUCUMBIX HYacTei: onpefennTtena CTpykTypbl U n3Me-
puTensa koadpdnuneHTa Nnepepadyun Toka.
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Pue. 1

MpuHuUNUanbHaga cxeMa onpefenuteNia cTPYKTYypbl NpefAcTaBneHa Ha puc. 1. OH pa-
6oTaeT B aBTOMaTU4YeCKOM pexXNnme 1 MNo3BonsieT y3HaTb TUM NMPOBOAWUMOCTUW Kaxaon ns
ob6nacTeit TpaH3nucTopa, a cnefoBaTesbHO, €ro CTPYKTYpY.

Onpepnenutenb coaepXnWT TaKTOBLIA FreHepaTop Ha aneMmeHTax DD1.1-DD1.3, pBownu-
HbIl Tpexpa3psaOHbli cyeT4Yuk Ha Tpurrepax DD2-DD4 w pewwndpaTop Ha aneMeHTe
DD1.4 wa Mwukpocxemax DD5-DD9. Ha Bxoaob pAewndpartopa nocTynaloT cUTHabl
C NpaMbIX BHIXOAOB cYyeTuuMka. C 3aTWMKM Xe BXoAaMu coedWHeHbl 3aXWMbl «1»-«3»,
K KOTOPLIM MOAKAIOYaloT NMpoBepsemMblii TpaH3nucTop mnam anon. Ha Boixopax fewundpa-
Topa BKJIOYeHbl cBeToAwoObl HLI1-HL6, whouumpylowure TUnN nposofumocTu. Kaxgomy
BXOOHOMY 3aXMWMy «1»-«3» Ha NULEBOI NaHenn cooTBETCTBYIOT IBA cBeToAMoAa: Kpac-
Hblid («p»), o6o03HaYaKWNN NPOBOANMOCTbL P-TNa 1 3efieHblii («n») — n-Tuna.
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MpuHUKMn paGoThl onpepennTenss UANKOCTpUpyeT puc. 2. Ha BEIBoAb NpoBepA€eMoOro
TpaH3nucTopa, NOAKAIOYEHHOIO NPOU3BOMBHO K BXOAHBLIM 3aXMMaM «1»-«3», yepes orpa-
HUYNTENIbHble pPe3NCcTopbl G BbIXOAOB ABOWYHOIO CYeTHYUKa MNocTynaieT MnocrepoBaTtesib-
HO B ABOWYHOM Kopae KoMOMHaunn HanpsXeHWid, COOTBETCTBYIOLWMX YPOBHAM norunye-
ckoro O n 1: 000, 100, 010, 110, 001, 101, 011, 111, cHoa 000 wn 1. a. (o4yeBMAHO,
4YTO COCTOSIHUSA CYeTYUKaA, OI'II/ICbIBaeMbIe.KO,ElaMI/I 000 u 111, BbI3bIBaIOT B 06onx cay4daax
ofNHaKOBble HaMpsXXeHWs Ha BXOOHbIX 3aXWmax, M WX MOXHO He paccMaTpuBaTb).
OnpeneneHHble coyeTaHUs COCTOSIHUS CYeTYMKA C HANPSAXeHWAMW, BO3HWKAKLWWMKW Ha
BXOJOHbIX 3aXNWmMax, COOTBETCTBYIOT BNnoJilHe onpenefyieHHoMy Tuny NpoBoaAWMMOGTU OoAHON
n3 o6bnacreii TpaHsncropa.

PaccmMoTpum onpepneneHne cTpykKTypbl n-p-n TpaH3uncTopa, MNoAKJIOYeHHOro K BXxoh-
HbIM 3aXwWMaM TakK, Kak nokaszaHo Ha puc. 2. Iing BbisBneHns obnacTu TpaH3ucTopa
C p-n MPOBOAMMOCTbIO HEOO6XOAUMO Ha BbHIBOA, COEAMHEHHBI C Helo, Yepe3 pe3ncTtop
nopaThb HamnpsXeHwe norudeckoi 1, a Ha aBa Apyrux fornyeckoro O (puc 2,a). NMosene-
Hue xoTts 6bl Ha ONHOM W3 3TUX OBYX BLHIBOAOB YPOBHA 1 cBupeTtenbcTBYyeT O TOM,
4YTO COOTBETCTBYIOWMIA pP-N Nepexof oTKPLIT N o6nacTb, NOAKAIOHEHHAN B HalWeM cnyyae
K 3aXUWMy «1» MUmMeeT npoBoaWMOCTb p-Tuna. Ha nuueBon MNaHenun 3aXXeTcs KpacHbIn
cBeToAnof, COOTBETCTBYIOWMNN 3aXuMy «1». AHanorm4yHo onga onpepeneHns npoeBoamn-
MOCTW N-TUNa Ha BbIBOM, COEIMHEHHbIA C aTON o6nacTblo, Heo6xoAMMO NoaaTb HaANps-
XeHue norndeckoro O, a Ha ABa Apyrux — norndyeckoin 1 Ha BbiBoae, Ha KoTophilh yepes
pe3nctop nofgaH ypoeeHb 0, nodABnTCcs ypoBeHb 1, a 9T0O 3HA4YNT, YTO COeANHEHHAas C HUM
obnacTb TpaH3ncTopa MeeT NPOBOAMMOCTbL h-Tuna. PeaynbTatom 6ynert cBe4YeHne cooT-
BETCTBYIOLLErO 3€JIeHOro cBeTtoduofa, Kak NnokasaHo Ha puc. 2,B u 2,a. O4eBUaHO, 4TO
npy COCTOSIHMAX cYeTuYMKa, onucbiBaembix Kogamm 010, 001 w 011, HanpsXeHWs Ha
BXOAHBIX 3aXWMax MNOBTOPSAIT 3TN KomGuHauwn. [Mo3ToMy HM OAWH M3 CBEeTOAMOOOB
He ropur.

Takum o6pa3om, NpU Nofaye Ha Bxod ABOMYHOIO CHeTYMKa WUMMYJNIbLCOB C 4YacToTol
cneposaHua 10...100 Iy Ha nuueBO NaHenn nooyepenHo 6ynyT 3axurarbcsa pas3nuny-
Hble CBETOANOADI.

C noBbllWWeHWEeM 4HacToThl cnefjoBaHus nMnynecoe 6yfnet Habniopateca (Bcneacteue
WHEpLUMNW 3peHNs) oAHOBPEMEHHOE ropeHe CBETOAMOAOR, OOHAKO KaXyLlascs ApPKOCTh
Ux cBevyeHns 6yaeT ymMeHblwaTbcs. HYacToTy reHepaTopa (pMc. 1) MOXHO N3MeHATh (B He-
6onbwmnx npepnenax) nopbopom peaunctopa R1 wnn (B Gonee wnpoknx npepgenax) KoH-
nencatopa C1. Yepes pesancTtopbl R2-R4 Ha Bxoabl 6ydepHbix anemeHToB DD5.1-DD5.3
nofaHo HeGosblIOE MNONOXUTENIbHOE HanpsXeHue cMeleHns, HeobxoAonMoe ansg UX Ha-
AeXHOro nepeknoyYeHns.
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Ha puc. 3 nokazaHo, kak pacwudpoBaTb NokKaszaHus CBeTOAWOAHOrNo MHAWKaTopa
onpenennTens cTpykTypol. Tak, ecnn nNpu npoBepke TpaH3nWcTopa roput ofilMH KpacHbIN
ceeToAnof N ABa 3eneHbix {puc. 3,a), aTo o3HayaeT, HTO TPAH3NGTOpP NCNpaBeH, nMeeT
CTPYKTYPY n-p-n, a ero 6a3a nojknwoyeHa K 3axXuMy «I». AHanornyHo onpepensiior
ncnpaBHocTb M 6a30BbI BbIBOA TpaAaH3WCTOpa CTPYKTypbl p-n-p (puc. 3,6). MNpu noaknio-
YEeHWW K BXOAHbIM 3aXuUMam avona unwn rnpu o6pbiBe B LLeNW OfHOro U3 NepexoaoB TpaH-
3ncTopa ropsat TosAbko ABa cBeTtoAmopna (puc. 3,B), @ NpnW KOPOTKOM 3amblKaHWKW OBYX
3aXVNMOB CBeTHITCA cpa3y yeToipe cBeTtoanona (puc 3,r).

NMpuHunnruanbHas cxema naMepntens KoadduumeHTa nepefilaun Toka naobpaxeHa
Ha puc. 4. OH no3BongeT onpenennTb KONNEKTOPHbIA N SMUTTEPHBIA BbIBOAbI TPAH3NG-
Topa no 3HayYeHWaM 3Toro KoadduuneHTa NMpU NPSIMOM U WHBEPCHOM BKIIOYEHUNX,
a Takke paboTocnocobHoOCTb TpaH3ncTopa B pexumMe ycuneunsa. NpuHuynn paboTtbl aTol
yacTn npu6opa OCHOBAH HA W3MEPEeHWUN HarnpsKeHWsl YCUNEHHOro TPaH3MCTOpPoOM 06-
pa3uoBoro curHana yactortom okono 1 klu.

Mpyn namepeHN UMNYJNbLCH C BbiXo[a 3ajalolero reHepatopa, cobpaHHoro Ha ane-
MeHTax DD1.2-DD1.4, 4epe3 pe3ucTop R4 nocrtynaioT Ha BbIBoA 6Gasbl NpoBepsieMoro
TpaH3WcTOopa, B KONNEKTOPHYIO (MAN 3MUTTEPHYIO) LeNb KOTOPOro BKJIOYEH Harpysou-
Hblli pe3ucTtop RZ2. HanpsixeHne Ha aToM pe3ncTope namepsioT npubopom PAI, nopa-
KNIOYEHHbIM K:Hemy yepe3 BLINPAMMTENIb MO CXeMe YOBOEHWS HamnpsXXeHns Ha Anopax
VD1, VDZ n koHpeHcaTopax C2, C3. NameHaa tTym6nepom SA3 conpoTnBrneHne B Lenn
6a3bl, MOXHO M3MEHATH €€ TOK U, clliepoBaTeNibHO, Npefensl N3MepeHusa KoadppuumeHTa
nepepayn. Tym6nepom SAT BbeIGMpaloT NONAPHOCTb HaMNpsXeHWs NUTaHusa MpoBepseMo-
ro TpaH3ncrTopa: ecsan OH CTPYKTYPbl h-p-n, Ha KONAEKTOPHYIO HAarpy3ky nofaioT Hanpsa-
XeHue norndeckoi 1, a ecnu cTpPyKTypol p-n-p,— norndyeckoro 0. TymGnep SAZ2 cnyxut
Ong onpepeneHns BBIBOAOB aMUTTepa 1 Konnektopa. OoHO N3 €ro NosnoXeHnn cooTBeT-
cTBYeT NMpSIMOMY BKJIOYEHNIO TpaH3ncTopa (pe3nctop RZ BKAOYHEH B Lenb Konnekropa),
opyroe — wnHBepcHoMYy. [locKkonbky, Kak M3BecTHo, koadduunmeHT Nepepaum Toka Mnpwu
NpPAMOM BKNIOYEHNW HaMHOro Gonblue, 4€M B UHBEPCHOM, TO nonoxeHue («1» nnn «2»)
pyykn Tym6nepa SAZ npun Gonbwem nokazaHum npubopa PA1 ofHO3HAYHO yKa3biBaeT Ha
KONNEeKTOPHbIA BbiBOA TpaH3ncTopa («1» mnn «2» coOTBETCTBEHHO).

KoncTpykuns. Npnb6op BbiNONHEH B Kopnyce pa3dmepamMn 200x110x80 mm. CBeTo-
AWoabl 3aKpenneHbl B NnaHKe W3 opraHW4Yeckoro cTekna, NPUMBWHYEHHOW K nuueBol na-
Henn. B KayecTBe BXOAHBIX 3aXMMOB MNPVMEHEHbI NATYHHbIE CTEPXHW C MPOOOAbHBIM
pa3pe3omM, 3aKpenneHHble B N30ASLMOHHBIX BTYNKax Ha AULEBOW naHenwn.

r R&* 100 x "200°
5 "o =} =}
C1 068 mx RS 300

D01 K155/1A3
VD1 V02 496

Puc. 4
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Mputop PA1 — mukpoamnepmeTp M2001 ¢ TOKOM MOJIHOTO OTKJAOHEHUNS 50 MKA.

Hanaxueanne npu6Gopa cBogutca k nopbopy peanctopoB R4 w R5 (puc. 4), Takum
o6pa3oM, 4ToObl npenefibHble Nokasanusa Npubopa PA1 cooTBeTcTBOBaANW Ko3ppuuun-
eHTaMm Nepefaun Toka 50 n 200. ina aToro Heo6XoANMO UMETb TPaH3UCTOPbL C U3BECT-
HbIMW 3HaYeHUaMU KodadduuneHTa Nepeayn.

Jng nutaHug nputopa noponpert nwboll cTabUnNnU3NpoBaHHBIN WUCTOYHUK NUTaHug
C BLIXOOHBIM HanpsbkeHneM 5 B u Tokom Harpy3ku go 100 mA.

KypHan «Paano»,1984,N°6,c.17

A. KAPMAYEB

MPUBOP OJ1A NMPOBEPKN TPAH3UCTOPOB

WM MOXHO He Tonbko NpoBepATb pa6oTocNOCO6HOCTE TPAH3UCTOPOR MAJlON MOLLHO-
CTW U CTPYKTYPHLlI p-n-p WAN N-p-N, HO W OLEHWBATb UX YCUNUTEJNIbHbBIE KayeCcTBa, a Takxe
cob6cTBeHHble wymbl. Ecnn xe Hagnucb Ha TpaH3ucTope cTepnach, Npubop Nol3BoanUT
OblCTPO pacno3HaTb CTPYKTYpy TpaH3nWcTopa W ero BulBoAbl.

Nosxnakomumca ¢ paboTolh npubopa No ero NpUHUUNNANbHOW cXxeme, NMpUBELNEHHON
Ha pWUCYHKe. BbiBOOB WCNBITHEAEMOro TpaH3WcTopa BCTarNfAlT B cooTBeTCTRYyLOUINE
rLesna pasbema XS1. lNpu aTtom TpaH3ucTop, TpancdopmaTop T71 u apyrvue pgetanu
npuéopa, NokasaHHble B NEeBON 4acTU CXeMbl, 06pa3yloT reHepaTop 3BYKOBOW 4YacTOTHI.
FeHepauna NosiBAAeTCcs U3-3a MNONOXMWTENbHOW Oo6paTHOW CBA3W MeXAy KOJIIEKTOPHOW U
6as3oBoOl LenaMW.

YacToTa reHepvpyemblx kone6aHnii 3aBUCWUT oT NapameTpoB TpaHcdopmaTopa u
eMKoCTU KonpeHcaTopa C1. TnybuHy oBpaTHOIW CBSI3W MOXHO peryaupoBaTb NepeMeH-
HbiM pe3nctopomMm R3. MoOMeHT BO3HWKHOBEHWUS FeHepauun 3aBUCUT oT MNOJIOXEHUa ero
OBUXKA W cTaTuuyeckoro koadpdununeHTa nepepayn Toka TpaH3ucTtopa. Yem Bbille Mo
cXxeme OBUXOK pe3ncrtopa, teMm npu SonbwemMm koadpbduynente nepepadyn 6yner pado-
TaTb reHepaTtop. HWXHee NoNoxeHWe OBUXKA pe3ucTopa cooTBETCTBYeT CTaruyeCKomy
koaddruneHTy Nnepenayn npumepHo 10, BepxHee — okono 150. C Harpyskun reHepaTo-
pa (pe3nctop A5) curHan 3ByKOBoOW 4acToThbl nofaeTcs yepes koHoeHncaTop CZ Ha ycu-
AnTenb, co6GpaHHbIl Ha TpaH3ucTope VI1. Harpyskod ycunuTens §BASIIOTCH FOJIOBHbIe
Tenedonbl BFf. OHW CUrHaJM3WpYIOT 0 BO3HWKHOBEHUW reHepauuun. [loka Xe resepa-
uuKn HeT, B TenedoHax GyayT CAblIWHbL WYMbl Kackana, coOpaHHOro Ha WUCMbITHIBAEMOM
TpaHancTope. lNpn nepemellieHn OBMXKA NepeMeHHOro peancrtopa U3 BepxHero noso-
XEeHWa B HUXHEee YPOBEHb WYMOB MOXeET Bo3pacTaTb. Hawbonbwwii ypoBeHb O6yaeTt Ha
rpaHu Bo36yxaeHus reHepatopa. Yem rpomMue 3ByK B FoJIOBHbIX TenedoHax, Tem GoJib-
e cob6CTBEHHbIE WYMbl UCMBITHIBAEGMOro TpaHaucTopa.

Mpu npoeepke TpaH3UCTOpPoOB MNepeksioyaTenb SA] ycTaHaBAWBalOT B MoJloXeHWe,
COOTBETCTBYyIOLWlEE CTPYKType TpaH3ncTopa, a BoiknwuaTenem SA3 nolknwyaloT K yCcT-
polCcTBY WCTOHHUK NUTaHunsa. [poBepsad HeW3BeCTHLIN TpaH3WcTop, BCTABASIIOT €ro Bbl-
BOOB B FHe3fa pa3bema XSZ2 B NpousBoJibHoM nNopsake. [lepeknwyartens SAT ycTa-
HaBMWBAIOT CHAauyana, Hanpumep, B NojloXeHWe «p-n-p», a ABUXOK NepeMeHHoro pesnc-
Topa — B HMWXHee Mo cxeme MNoJoXeHue.

NMepemew,ad NOABUXHBIA KOHWTAKT Nepeksouyatens SAZ N3 NepBOro MNoJioXeHUsa B We-
cToe, NnpocnywunBawT Tenedonbl. Ecnn 3Byka HeT, ycTaHaBAWBaIOT Nnepeknyarenb B no-
NoXeHue «n-p-n» W BHOBb NepeMewaloT NOABWXHbLIA KOHTAKT Mepeksodartefis Nno BCeM
nonoxeHnuam. Kak Tonbko B TenedoHax NosaBUTCS 3BYK, MOXHO AaTb OLEHKYy NpoBepse-
MOMY TPAH3UCTOPY — Kakol OH CTPYKTYpPbl W Kak pacnofioXeHbl ero BbiBoabl.
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CTpyKTypy onpenensiior No NonoXeHWIo pydykn Nepeknwodyatens SAT, a pacnonoxe-
HUe BbLIBOJIOB — MO MOJIOXEHWIO PYyYKM MNepeknoyaTtens SAZ.

Ecnu reHepaunss BO3HUKNA B NEPBOM MOJIOXEHUN BTOro nepeknioyatTens, 3Ha4WUT,
B rHezfa «1I», «2», «3» pa3bemMa XS2 BcTaBneHbl COOTBETCTBEHHO BblBOAbl KonneKkTopa,
6a3bl M aMUTTepa. BTopoe nosoxeHue nepekniodyaTesns cooTBeTcTBYeT BoiBoAaM 6Gas3bl,
Konnekropa n aMnTrepa, BCTAaBAEHHbBIM B yKalaHHbIe rHe3fla, TpeTbe — BblBoaam Kon-
nekTopa, aMmnutTepa, 6asb, HeTBepTtoe — 6a3bl, aMnUTTepa, Konnekropa, N9Toe — aMuT-
Tepa, konnekTtopa, 6asbl, WecToe —3aMNTTepa, 6a3bl, KOnnekKTopa.
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Tpansuctop Vi1 — MMN39-MIM42 ¢ koadpodnunentom nepepadym He MmeHee 30.
MocTogHHble peancTopbl — MJT-0,25, nepemMeHHbIi — nwboro TNa, HO XenatenbHo
Cc NMHeliHON xapakTepucTunkol (dyHKUMOHanbHaa 3aBUcMMoOCTb A) — Torpa neryde 6yaert
rpaanyvpoeaTthb wkany peanctopa. Konpencatopot — MEM.

FonoBHble TenedoHbl Moryrt 6bITb Kak ¢ IBYMS1 KancnsMun, Tak 1 ¢ OAHWM, corpo-
TuBNeHnem 65...200 Om. Yoo6Ho ncnonb3oeartb, HanpumMmep, kKancions 3 MU conpo-
TueneHnem 65 Om. MNopnoitpetT n manorabapuTHbll TenedoH TM-2A. He ncknioueHa Bo3-
MOXHOCTb MNMPUMMEHATb ManorabapuTHyIO M ManoOMOLHYK AMHAMWYECKYIO FOfIOBKY,
HO BKJIOHATb €€ HYXHO uepes BhixogHol TpaHcdopMaTop oT paanonpuemMHnka «Cokon»,
«ANBNUHNCT» NN aHANOTUYHBIN.

TpancopmaTtop 71 — cornacywownii ot manorabapMTHOro TpaH3NCTOPHOro paano-
npueMHuka. Mcnonb3ayeTca nWllb NONOBWHA BTOPpUYHOW o6MOTKM. lMepekniouyaTtenmu,
BbIKNOYaTENb N pasbeMbl MOTYT ObiTb K060 KOHCTPYKLNUN.

Hanaxneag npu6Gop, BHadYane nNpoBepsioT NMPaBUAbHOCTb MNOAKNKYEHWS BLIBOOOB
TpancdopmaTopa. Ecnn npu BkAKOHEHMN B rHe3fa pa3bema XST BbHIBOAOB MClMpaBHOro
TpaH3ucTopa reHepauna He MNosSIBASIETCH faxe NpPW HUXHEM MosoXeHWn ABUXKa nepe-
MEHHOro pe3ncTopa, HYXHO MNOMEHATbL MecTaMmn NoJknloveHne BIBOAOB 0OMOTKN / Unun
// TpaHcdopmaTopa.

Mop6opom pe3ncrtopa R7 pobuBatotca Hanbonblield rpOMKOCTM 3BYKa B rOJOBHbIX
TenedoHax nam B AMHAMW4YECKON rosoBKe.

XKypHan «Paguo», 1984,N27,¢.37



PA3OEI YETBEPTH I

TECTEPDI

A. KAPABYTOB

MPOCTOW TECTEP O/ JTOTUYECKUX MUKPOCXEM

B papvonw6utenbckoil u npodeccuoHanbHoll NMpakTUkKe 4YacTo BO3HMKaeT HeobXo-
OVMMOCTb NPOBEPWTb UCMNPABHOCTb MpocThiXx UMPPOBBIX MUKpocxem. Mcnonb3oBaTthb
09 9Toro CNOXHble NorMyeckue Tectepbl W aHanuslaTopbl Bpsad v uLenecoobpas3Ho.
BrnionHe MOXHO 0B0OUTWUCb TECTEPOM ANgA MPOBEPKW NOrTMYECKWUX 3JIEMEHTOB pPas3fiNyHbIX
MUKPOCXEM.

Nornyecknin Tectep NpoCThiX UUPPOBLIX MUKpPOCXEM KOMOWHaLWOHHOW NOrnMkKn no-
3BONgeT MpoBepsaTb UCMPaBHOCTL KaXaoro B oTAENIbHOCTK NIornyeckoro anementa (J19)
MUKpPOCXeMbl C nornyecknmu ¢GyHKLUUAMWU ABYX BXOAHBIX MepemeHHbX 2U, 2UJN,
2UCKJT.NJTN n nx nueepcusamu ana nonynapubolx cepuit TTJT u KMOTI. K HUM oTHoCATCS
MUKpocxembl dyHKUMoHanbHbix TUNoEB JIA3, JIA8, JIA9, JTIA11-JIA13, NA18, JIA21, N1A23;
NE1, NES5, NNE6, NE10, JIE11; N1, NU2, NKN8; NIN1, N2, NN4; nn5, N1ng, nni2; Tns
cepuinn TTH (TTHLW) K155, K158, K131, K531, K&55, KP1531, KP1533 u ppyrux,
a Takxe cepuint KMON KP1554, 74HC (1564) v tunoe KT3, JIA7, JIE5, 1N2, NN2, JIN14,
TN1 cepnint KMON K176, K561, 564, KP1561 [1-4]. Mpu6op no3ponsieT ofnpenenatb no-
ruyeckyo dyHkuuio (B npegenax wecTu yKésaHHblx) N UOKONEBKY MUKPOCXeM C OBYX-
BXOoAOBbIMK JID. KpoMe Toro, TeCTepoM MOXHO NPOBEPSATb UCMpPaBHOCTbL patoThl 6UNo-
NSFPHbIX TDAH3UCTOPOB, AMOOOB W Pa3JyIMYHBIX P-N MNepexonos.

MpocToTa KOHCTPYKUWMU WU yAO6CTBO MNOMIb3OBaHWS WM, HAapsaAy ¢ AOoCTAaTOYHO WUPO-
KUMU PYHKLWOHANBbHLBIMW BO3MOXHOCTSIMU U KOMMAaKTHbIM C NCMNOJIHEHWEM aBTOHOMHbIM
nntanvnem oT 6aTapeun «KopyHa», MO3BOMSIIOT UCMOJib30BaTb 3TOoT NpUGop He ToAbKO B
nobutenbckoli pagnonaéopaTopyun Unu, HanpuMep, Npu Nokynke NpubopoB Ha paduo-
pbIHKax, HO W AN BXOOHOFO KOHTpond MNpW MeNKOoCepuinHoM npousBoacTBe P3A.

CxeMa TecTepa NpuBefeHa Ha pucyHke. [enepaTop umnynbcoB wWa DD1.1, DD1.2
Cc yacToToi okono 20 'y dopmMupyeT ¢ NOMOLWBIKD ABYX OBOWYHBIX AeNUTeslel 4acTOThl
Ha Tpurrepax DD2.1, DD2.2 nepuoonyeckyio TeCTOBYIK MNoclefoBaTeNIbHOCTbL Norunye-
CKUX curHanoe anga ¢dopmupoBaHug Tabnnubl WCTUHHOCTU Aormnyeckoi ¢yHKUUNM ABYX
BXOAHbIX MNepeMeHHblXx — 00, 01, 10, 11. M3 aToll TecToBol NocnefoBaTenbHocTU obpa-
3yI0TCA OMNOpHbIE CUTHanbl norndyecknx ¢pyHkuuin 2 (sanemenTt DD3.1}, 2UCKIT.UJTU
(anemenT DD1.3) n 2UNTN (sanemenTtnl DD3.2, DD3.3). Bboibop dyHKUUW OCYULECTRAAETCS
c noMouwbio Nepeknwoyvatena SB3, anemenT DD3.4 nuBepTUpyeT curHan GyHKUUKW, a UH-
Bepcna GyHKUMKM BbiGUpaeTcs Nepekniodatenem SB4 (Hanpumep, 2U-HE, kak nokasaHo
Ha pUCYHKe).

Mpu paBeHCTBe NMPoBepAeMOro U ONOPHOro NOrNM4YecKMX CUrHAaNoOB BBIXOAHOW CUrHan
J13 cpaBHeHUs paBeH HYJIO U cBeToAWoa He cBeTuTcs. Ecnn Xxe npoBepsieMbll 1 onop-
HbIli CUTHanbl pa3fiuyHbl, TO COOTBETCTBYLOWMNIA oWUGOYHOMY MPOBEPSIEMOMY CUTrHany
J13 cpaBHeHWA BbICOKWM BbIXOAHbBIM YPOBHEM BKJOYaeT cBeTOAWOMA, WHOULWUPYS Heuncn-
paBHOCTb flaHHoro JI3 (TouyHee, oTnuynve norundeckoil GyHKUMKM afemMeHTa OT ONOPHOMN).
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Ana o6nerdyeHns maeHtuogukaunm HencnpaeHoro J13 ceetoamnonbl ynobHo pacnono-
XWUTb BO6NM3N COOTBETCTBYICWMNX BbHIBOAOB NpoBepseMoOli MUKpocxXxeMbl (YyCNOBHO noka-
3aHHbIX HA NPaBOM Mnofe puUcyHka) KOHTakTHol naHenwn ¢ DD5. lNpwn nonHocTbio ncnpaB-
Holl MnKkpocxemMe DD5 Bce cBeTtoAnonbl noraweHbl, a Nnpu ownbke xots 66l B ofHOM JI1D

l\; ~

o)y

6y.ueT MUratb mam NOCTOAHHO CBETUTLCH OANH UNW HECKOJIbKO CBeToAMOONOB, CUrHann-
3Upysa o HencrnpaBHocTu. Takum obpa3oM, AaHHbI Norndyeckuit Tectep NO3BOAWT Bbl-
ABWNTb OOAWH HeI/ICI'IpaBHbIﬁ na npn oCTalibHbIX FOOHbIX, YHTO MOXeT OKal3aTtbCH NMoONe3HbIM
B paavonicbuTenbcKon NpakTuke.
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Mepeknioyatenamn SBT n SBZ ocyuwecTtBnsietca BbGOp LOKONeBKN MNpoBepsemMoin
MWKPOCXeMbl B COOTBETCTBUN C NpuBoAMMON Tabnuuen (Ha pMcyHke nokasaHo Moaoxe-
HWe nepeknioyateneir SB1, SBZ nns npoeepkn Mmkpocxem JIA7, JIES, JIM12 v gpyrnx ce-
pnin KMOMN — K176, K561, 564, KP1561). Ecnn uokoseBka wan normyeckast pyHKLWMS
npopepsieMoOl MWKPOCXeMbl HEN3BECTHBI, TO NX MOXHO onpenennTb (B npeaenax ¢GyHK-
LUVWOHaNbHBIX BO3MOXHOCTEW AaHHOro Tecrtepa), nepebupasi NonoxeHWs nepeknioyarte-
nem SB1,5B2,SA3.5B4.
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OTUM JIOTMYECKUM TECTEPOM MOXHO TakXe MpoBepsTb UCMPaBHOCTbL BUMNONAPHbIX
TPaH3UCTOPOB, AMOAOB U Pa3fMyHbIX p-n Nepexopos. Jlngd aToro B CxeMy BBeEeHL 3ane-
MeHTbl SB5, R17, R18, HL6, HL7 n 3axuMbl NSl NOAKNIOHYEHUSI TPAH3UMCTOPOB «3», «b»,
«K» n pnopnoe «VD».

Mepeknoyatenem SB5 TecTtep nepeBoAMTCHd M3 pPeXMMa MNPOBEPKHU MUKPOCXEM
(nokasaH Ha cxeMe) B PeXuM NpoBepku TpaH3auctopoB. [lpM BepxHeM No cxeme nono-
XeHUU nepeknoyatens SB5 OoNOPHbLIN NOrM4eckUm ypoBeHb NopaeTcs TONbKO Ha ane-
MeHT DD4.4, a 3axumbl amutTepa «3» n 6asb «b» yepes peanctopb R17, R18 «onpawwn-
BalOTCHA» CUrHasaMu TeCcTOBOW MNMoOCnefoBaTeNlbHOCTU C HEMHBEPTUPYIOLWMX BLIXOOOB
TpurrepoB. Ha gpyroi# Bxon anemeHTa cpaBHeHuUs DD4.4, coeAUHEHHbIN C 3aXnumom «K»
(konnekTtop), 4Yepesa peaucTtop RT6 noctynaet ypoBeHb, NMPOTMBOPasHbN «3MUTTEPHO-
My» (C MHBepCHoro Bboixoda Tpurrepa DDZ2.1).

Tabnrnua

Hassanue NOnoOxeHus «561» «fIE1» «[1A3»
Monoxexne SB1 Omxar Haxar Owxar
flonoxenue SB2 Omxar Omxar Haxar

Cepnn MUKDOCXEM KMOM: K561, K178, TTA/TTNLL: K155, K555, 133, 533, K531,
564, KP1561 KP1533, KP1531 u gp. KMON: KP1554,
74HC{1564)
Uokonesxa nanenu: 1,2=3 2,38=1 1,2=3
8X0A, BXO4—8oiX0A 56=4 56=4 4,5=6
8,9=10 8,9=10 9,10=8
12, 13= 11 11,12= 13 12,13= 11
TA7 (nor. GyHxuun DAY (U-HE) NAB (U-HE) JIA3, JIA9 (U-HE)
MUKDOCKBMY) AES (WNM-HE) NE1 {(MNM-HE) Aa11, NA13 (W-HE)
nnz (u) NES {(UWIN-HE) NA21, NA23 (W-HE)
AN2 (WCKN. UnNKn) NES (MWNU-HE) NA18, TN3 (W-HE)
nMma (MCKN. UAK) NE10 (UWNK-HE) v, N2, ins (1)
TN2 (1-HE) NEN (UNKU-HE) | NA1, NN2 (unn)
nns, NR12 (KCKN. 1K)
JiN8 (nposepka no ¢yHk-
unn UNK)

Mpu NnopkNYEeHUN K 3TUM 3aXMUMamM OAHOMMEHHBIX BHIBOLOB MCMNPaBHOro TPaH3nC-
Topa Ha ero Konnektope GopMUpPyeTCHd NEepPMOANYECKMIA CUrHas, COOTBETCTBYIOWMN No-
rmyeckonn ¢yHkunn 2UJIN-HE pna TpaHancTtopoB CTPYKTYpbl n-p-n 1 2WU-HE gng TpaH-
3UCTOPOB CTPYKTYpPHl p-n-p, T. €. Bbl6Op TMNa NpoOBOAMMOCTN NPOBEPHAEMOro TPAH3NC-
Topa ocywecTBnseTcd nepekniodyatenamun SB3, SB4. B ogHon u3 4HeTbipex ¢as3 CUrHa-
N0B onpoca TPaH3UCTop BKAYyaeTcs No cxeMe ¢ obwmumMm aMmutTTepom (ecnu npeHebpeus
3alUTHBIM pe3auctopom R17), npu aTtom pe3ncTtop R18 3apaeT Tok 6asbl TpaHsucTopa,
a pesucTop R16 g9BndeTCcd €ro KoNNeKTOPHOW Harpys3kKowm.

OpHOBpPEeMEeHHO TecToBas NOCNEefoBaTENIbHOCTb C HEWHBEPTUPYIOWNUX BLIXOOOB
Tpurrepos DD2.1, DD2.2 nopaeTcs Ha BxoAb Bcex JI3 npoBepsieMoit Mukpocxemb DD5,
pa3MelweHHON B KOHTakKTHoW naHenu XS1. Tpausuctopu V71, VI2 ycunusalT TOK HU3-
KOro NIOrM4eckoro ypoBHS A0 BeNWYWMHL, AOCTATOYHOW ANA MNOAKJIOHYEHUS YeTbipex BXo-
poe J19 cepunn TTJ1 K155, K531 u pgpyrux. Peauctopbl R4-R11 3awwuwaloT npubop u
npoBepsaeMylo MUKPOCXeMy MNMPU HernpaBUJILHOM €e BKJIIOYEHUM, WCKAOYAIT BIMSHUE
HeuncrpaBHbIX (KOPOTKO3aMKHYThHIX Ha BHIBOAb MUTaHWS) BXOLOB MUKPOCXeMbl Ha Apyrue
BXOAHbLIE LENU W OOMNONHUTENIbHO OFpaHMYKnBaIOT BENIMYUHY €€ BXOAHbIX Tokos. Ecnm Te-
cTep ucnonb3yeTcd ANng npoeepkn Mmmkpocxem Tonbko KMOI cepuin, To conpoTtuBneHune
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pesucTtopoB R4-R11 nydwe yBenudntb o 1 MOM png KOHTPONS BXOOHbIX TOKOB nopsapg-
ka 1 MKA, a anemeHThl VI1, VI2, R2, R3 MOXHO UCKNIOUYNUTDL.

BbixogHble cUrHanbl ¢ npoBepsembix JIQ mukpocxemb DD5 nopaloTca Ha Bxoab JI9
cpaBHeHUst Mukpocxembl DD4. Pesauctoph R13-R16 npoBepsioT Harpy3o4yHylo cnocob-
HOoCTb BbixogoB DD5 (opna mukpocxem KMOI) n Heo6xoaumbl ang npoeBepku J13 ¢ BbI-
xoAaaMun Tuna «oTKpeITelin Konnektop» (TTJ1). Ha apyrue Bxoab J13 cpaBHeHUA nocTtynaeT
ONOPHBLIN cUrHan eulbpaHHoOM nornyeckoi ¢pyHKUMKM € nepeknoyatena SB4, a K BbixoAam
13 cpaBHeHns nofaknwoueHbl cBeTtopuonb HL1-HL4, npudyem ToKoorpaHudnsalwue pe-
3UCTOPLI ANS CBETOAWOAOB HE HYXHbl, MOCKONbKY BLIXOOAHOW TOK MUKpOCxembl DD4 or-
paHWuyeH Ha YPOBHE HEeCKONbKUX MUAAMamMnep.

Ecnu koadpduumneHT ycuneHuda Toka 6asbl NpoBepseMoOro TpaH3ncrtopa MeHble Be-
nmunHel 0.6R18/R16 (ong ykasaHHbLIX HOMUHaNoB — MeHbwWwe 10), To TecTep BypeT cum-
TaTb €ro HeucrnpaBHbIM. MeHss conpoTuBneHne peancrtopa A18 MOXHO ycTaHaBnuBaTtb
Kputepuin otbopa TpaH3UCTOPOB Mo kKo3adPULUEHTY yCcuneHus Toka. Takum obpasom,
npv rogHoM TpaH3ucTope BCce cBeToauoabl 6yAyT noralweHbl, a B OCTalbHbIX caydaax
cBetoaunopn HL4 6ypeT murarthb.

McnblTatens AMOLOB C aBTOMaTUYECKUM ONpefeNeHMeM MOAAPHOCTH MOAKAIUYEHUS
aHanornyeH onucaHHomy B [5]. Mpu nogknioueHun guopa (unu noboro BLINpAMNgOLE-
ro nepexopa) K saxumam «VD» B NponsBonbHOW nonsipHocTn 6yget MuraTtb TOT U3 cCBe-
ToounonoB HL6, HL7, KOTOPBLIN BKJIOYEH B TOM Xe& HanpaBineHUW, 4TO U AWOMA, UHAULUPYSA
NoNIPHOCTL ero BkJnioueHus. pr KOpoTKoM 3aMbikaHMM B guope muraiot ob6a ceeTo-
avona, a npu obpbiBe — HE MUTaeT HU OOUH.

Enok nutaHusa TecTepa AONXEH ObITb paccynTaH Ha MakCUMalbHbI BLIXOAHOWN TOK
He MeHee 150 MA npu BbIXOOHOM HanpsiXeHun He meHee 7,5 B. ilna npoBepkn MUKpPO-
cxem KMOT BoamoxHO nutaHne ot 6atapen «KopyHA», NMOCKONbKy B 3TOM cry4dae TOK
notpebneHusa Tectepom ot 6aTtapen He npeBhiWaeT 5 MA. HanpaxeHne nutaHnsg MukKpo-
cxem TecTepa +5 B ctabunusanpyetca mukpocxemonn DAT. Ha anemeHTax VI3, RI1Z2 co-
6paH y3en orpaHuyeHuns Toka notpebneHns NnpoBepaeMon MMKPOCXEMOW NO BbIBOAY MNMKU-
TaHua (BeiB. 14 DD5) Ha ypoBHe 100 MA ong 3awunTbl Tectepa rnMpuM HenpaBuibHOM BKJIO-
YEeHUW NPOBEPAEMON MUKPOCXEMbBl UMW €CNK OHa «npobuta» no uenu nutannsa. OrpaHu-
yeHMe TOKa NPOMCXOAMT 3a cyeT nepexopa TpaH3ucTopa VI3 n3 pexuma HachLWeHUd
(npu ncnpaBHoW MUKpocxeMe DD5) B HOpManbHbBIN peXuUM YCUNEHUS roka npu $ukcu-
poBaHHOM C nomolklo peanctopa R12 toke 6a3bl. Tok orpaHMuYeHUs onpegensdeTcs Ko-
3pPUUMEHTOM YCUNEHUS MO TOKYy TpaH3aucTtopa VI3 n pesanctopom R1Z2 n mMoxeT 6bITh
na3MeHeH. dnemeHTo DD1.4, HL5 npepHa3dHayYyeHbl N9 MHOWKALMWN PeXWUMa TOKOOrpaHu-
yeHusi. BolknoyaTtenb nNutaHusa Tectepa (Ha CXemMe He rnoka3aH) MOXHO COBMEeCTUTb C
nepeknwoyatenamu SB1, SB2, SA3 unn cBd3aTb C pblyaromMm naHenu Ansg aBToMaTM4YeCKoO-
ro BHIKNIOYEHUN TecTepa NpM CMEeHEe MUKPOCXeM.

Mukpocxembl DD1-DD4 sameHumbl aHanoramu n3 cepunn KP1661 wunn 564; DAT —
KP1157EHS ¢ nio6biM GykBeHHbIM uHaekcom unu KP142EH5BA; tpaH3ucTtopo V71,
VI2- tunoe KT315, KT3102 u VI3 — tunoe KT209, KT345, KT501, KT626, KT814
c nobblM 6yKBEHHbIM MHAEKCOM. MUcnonb3yloTca gpyrme TpaH3ucTopbl ¢ ManblM Hanps-
XEeHUEeM HacbllWeHNs KONNekKTop—aMuTTep, HeobxoAUMo Tonbko nogob6paTtb CONpoTUB-
neHne pesunctopa RI2. JonycTuMble OTKJIOHEHUS HOMUHanoB Angd pesunctopos — 20%,
ona koHpeHcatopoB — pgo 100%. [Mepeknwouyatenn SBT1, SB2, SB4, SB5 — nwobue,
Hanpumep, MN2K, a SA3 — NA21 -3.

MNaHenb XxenatenbHO MCNONbL30BaTbh C HYJNIEBLHIM ycunuem (pblyaskHbIN 3axum). And
NpoBEPKU MUKPOCXEeM B NnaHapHbix kopnycax cepun 564, 1564, 133, 533 u gpyrue)
HeoB6X0AMMO UCMONb30BaTh CMeunanbHYIO NaHenb ANS TakMx KopnycoB. ABTOPCKHMI Ba-
puaHnT npubopa cobpaH Ha MakeTHOW Nnate ¢ MOHTaxom nposogom MI TP, npu xena-
HUU papnonwobutenio He cocTaBuUT TpyAa paspaboraTb NeyaTHylo nNnaTty, C yHeToM MMe-
IOWKNXCHA Yy Hero pagunogetanen n Kopnyca.
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CobpaHHbI 6e3 owmnbok TecTep npocT B Hanagke. CnepyeTt Tonbko nopodpathb pe-
3ucTop R12 y3na 3awuTtbl NOo nnutaHuio. [na 3TOoro mexay eoiBogamu 14 n 7 nanenmn
BKIOYUTL amnepMeTp u nNnoabopom BesinMMHLI conpoTuBneHus R12 pobuTbca noka3a-
HUM amnepmeTpa 100 MA ¢ norpewHocTLIO He Bonee 10 MA.

Nopapok paBoTbl ¢ TeCTEPOM SICEH U3 ONUCaHUA ero cxeMbl U NpuBoouMol Tabnu-
ubl. Mukpocxemy tuna N8 cepunn TII/TTJILL (4eTbipe cTpOBMpPYyeMbiX NMOBTOPUTENS)
cneanyeT npoeepsTb no noruke WUJIN. Ona npoeepkn mukpocxem K155JIA18, K155J1)12
B Kopnycax ¢ BoceMmbio BbolBogamu (DIP-8) Hapo 3aMkHYTb NepeMblykoil BbiBoAbl 11
n 14 naHenu, nepexnwyatenn SB1, SBZ yctaHOBUTbL B nonoxeHue «JIA3», a npoBeps-
emMble MUKPOCXeMbl BCTaBMTb B HUXHIOKW NO cXeme 4HacTb naHenu (ka4 DD5 nokasaH Ha
pPUCYHKEe MNyHKTUpoM). [pu 2TOM WHOWKALWMSA MCNPaBHOCTU ocylLlecTBNAeTcs CBeTOo-
nnopamun HL3, HI4, a ceetvopuonwl HL1, HL2 muraior.

HeTpyoHo npuvcnoco®unTb OaHHBIW NOrWYecKM TecTep ONSA NPOBEPKU MUKPOCXEMbl
K561KT3 (n ee aHanoros). [lns STOro HUXHWe NO cxeme BbiBOAL pe3ncTtopoB R13-R16
Hapgo coeauHUThs ¢ oBWKuM Npoesogom, cekunn SB1.1, SB2. 1 nepeknwuateneu SB1, SB2
yCTaHOBWUTL B nonoxeHue «JIE1», a cekuun SB1.2, SB22 — B nonoxeHue «JIA3» u Bbl-
6paTb ONOpPHYI nornydeckyio ¢GyHkuvio 2U.
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Xypran «Papuo», 1996,N° 8, ¢.33

H. HA3APOB

NNOTMYECKWIN TECTEP

Jlornyeckum HasbiBaeTcsl YCTPOMCTBO, KOTOpPOe MOXeT MMeTb Ha BhIXOA4e Nnlb OOHO
N3 ABYX COCTOSAHUN: «1» U «0», «Aa» N «HET» UNIN «BBICOKUN NOTUYECKUN YPOBEHb» U «HU3-
KUA NOTMYECKUN YPOBEHbL».

PacnpocTpaHeHue Takux ycTpoWCTB Bbi3Basio NoTpedHocTb B YAOOHOM, NMPOCTOM U
fNewesomMm npubope ang ux npoeepku. MpuMeHaTb ANsa aTOW LeNKM BONBTMETPLI UAU OC-
uunnorpadbl Heyao®BHO N3-3@ UX TPOMO3OKOCTU, HEOBXOAMMOCTM B MCTOYHWUKE NUca-
HWUS, 3HAUMTENLHOro BpeMeHU nporpeea, Buibopa TpebyeMoro ouanas3oHa, CUHXPOHU-
3auuun M 1. o. KpoMe TOro, npoBepAWUNA nonyyaet N3NUWHIOKW MHPoOPMALUID O TOUHOM
3HAYeHNW BBHIXOQHOMO HanpsiXeHus unm o GopMe MMnNynbca.

OnucbiBaeMblii npudop — TecTtep — AaeT MUHUMAJILHYIO, HO BMOJIHE AOCTATOYHYIO
MHpOpMaLnNIo O COCTOSHUM nornueckoro Beixopna. OCHOBHbIE MpeuMmyllecTBa noruye-
CKOFro TecTepa: KOMMNAKTHOCTbL U BO3MOXHOCTb padoThl B TPYOAHOAOCTYMHLIX MecTax,
nUTaHne OT UCTOUHWKA NMPOBEPAEMOro NOFMYECKOro yctpolictea, yno6¢cTBo U GuicTpoTa
paboThl C HUM U T. A.

TecTep nNpeOHasHaueH ONs NPOBEepPKW YCTPOWCTB, BLINOAHEHHbLIX HAa MUKpOCXemax
cepuin K155, K133. CocTosiHUe NpoBepseMoro JorM4eckoro ycTpoucTea onpeagensietcs
no cBeYeHUio ABYX namn, MMewlluxcs B tectepe. UHTerpanbHble cxembl cepumn K155,
Ha KOTOpPLIX peann3oBaHoO npepnaraeMoe YcTpoWcTBo, cpa®aTbiBaldT OT HanpsaXeHusd
Ha Bxope +1,4 B, HO paGounMu HanpsXKeHUsSMKU FABAAIOTCH TONbKO: He MpeBbIWaloUee
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+0,4 B — HUWU3KWNK noruvuyecknm ypoeeHb U 6onee +2,4 B — BBICOKMW NOrU4eckKuUn ypo-

BeHb. [lpyrve HanpsixXeHWa Ha BLIXOAE NOTMYECKOW MUKPOCXEMbl MOTYT MOSIBUTLCS TONb-
KO B pe3ynbTaTte HenpaBuUnbHOW ee paboTHl.

Npu paccmMoTpeHnn paBoThl YCTPOWCTB HAa IOTMYECKUX MUKPOCXeMax cnefyet nom-

HUTb, 4YTO €C/IN BXOA UHTEerpanbHOW MUKPOCXEMBl HUKyAa He MOAKJIUYEH, TO Ha HEM
ycTaHaBnuBaeTcs BbLICOKWMM norvyeckun ypoeeHb. Ecnu Ha Bcex Bxopax anemMmeHTa
«M-HE» BBICOKUIM NOrMYeCKMM YypOBEHb, TO Ha BbIXOAEe — HU3KWUM NOTNYECKUMN ypoBeHb, a

ecnun xe xoTa 66l H2a O4HOM N3 HUX UMEEeTCS HU3KUIN Norndeckuii ypoBeHb, TO Ha BbIxopae
6yneT BHICOKUM NOTNYECKNIN YPOBEHbL.

MpuHuMNUanbHas anekTpuyeckad cxeMa TecTepa npueegeHa Ha puc. 1. dyHKyuo-
HaNbHO YCTPOWCTBO MOXHO pa3fienutb Ha Tpu 6noka: 6nok onpeneneHUs U MHAUKALUU

Hepabounx ypoBHen, 610K onpefeneHns U MHOAUKaLMKM JIOTMYeCKOro COCTOSIHUA NpoBe-
pAeMoi MUKPOCXeMbl UMYNbTUBUBpPaATOP.
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Bnok onpepeneHnss u nHankaunm HepabGounmx YPOBHEW copmepXWT [ABa KaHana cMe-
weHus ypoBHel (oauH M3 HKUX BKNwoyaeT guoabl A1 v [J2, a BTOpOW — 3MUTTEPHLIA MNo-
BTOpUTENb Ha TpaH3ucTope T1, MHBepTOp Ha anemeHTe MCla), pe3ncTuUBHbIN Oenu-
Tenb, aneMmeHT «2U-HE» (Mukpocxema MC2a) n curHanbHyio namny J11.

CyMmmMmapHoe nageHune HanpsaxeHus Ha gnopax 1 n [l2 B npsMoOM HanpaB/ieHUW CO-
ctaendet okono 1 B, T. e. noteHunan Ha Bxopax 1, 2 anemeHTa MCZa Nnpn HU3KUX BXOQL-
Hbix noTteHuuanax (0...0.4 B) BblWwe, yem Ha BbIxoge TecTepa, Ha 1 B. Bo BTopom KaHane
CMelWeHNa ypoBHel BcneacTBMe MNafeHUs HamnpsXxXeHus Ha 3MUTTEPHOM nepexone
TpaHsucTopa T1 HanpsxeHue Ha Bxopax 1, 2 uHBepTopa NpubnuantensHo Ha 1 B Huxe,
4yeM Ha Bxope TecTepa. Takum ob6pa3omM, Ha Bbixoge MHBepTopa GyAeT BHICOKWUI NOru-
Yyeckui ypoBeHb 0 Tex Mnop, Nnoka Ha BxoAe TecTepa HanpsxeHue 6yneT meHbwe 2,4 B.

PaccMoTpum coBmecTHylo paboTy obonx kaHanos cMmeweHua. MNpu HanpsaxeHun Ha
Bxone Tectepa 0...0.4 B Ha Bxope mHBepTOpa 6yneT HU3KMIA NOTMYECKUH YpOBEHb, a Ha
Bxopax 4, 5 aneMmeHTa MC2a — BbicoKuii. Ha Bxopax 1, 2 anemMeHTa MCZa 6ypneT HU3KUNK
norvyeckum ypoeeHb. Ha Bbixome 6 6yneT BLICOKMMW NIOrMY4EeCKMWA ypoBeHb. Jlamna A1
npM 3TOM He CBETUTCH.

Mpu HanpsaxeHun Ha Bxope 0,4...2,4 B Ha Bcex Bxopax anemeHTa «2M-HE» 6ypet
BbICOKWI NNIOTUYECKWUI YPOBEHb, a ero Boilxoge — HU3kui. Jlamna JI1 oka3sbiBaeTca nopa-
KNIOYEHHOW K MCTOUHUKY HanpsxeHuem 5 B u 3aropaeTcs, CUrHanM3Mpys o TOM, 4YTO Ha
BxoAe Hepabouui ypoBeHb HaNPsXeHUs.

Mpu HanpsaxeHuu Ha Bxope Gonbwe yeMm 2,4 B Ha BxoAe mHBepTOopa MC1a noteH-
uvan npeeobillaeT ypoBeHb cpabaTbiBaHUS, NO3TOMY Ha BxoAbl 4, 5 anemeHTa MC2a
nocrtynaeT norvyeckun «0», a crnepoeatenbHO, Ha ero Boixoge 6yAeT BHICOKWIM noruye-
CKWUI ypoBeHb 1 namna JI1 racHerT.

Ecnwn Bxop TecTepa HUKYAA He NMOAKJIYEH WKW B n3aMepsseMon uenu ob6pbiB, To Nno-
TeHUWan Ha Bxoae TecTepa onpepnendetcd gpenutenem R1R2. B paHHOM cnydyae BXOOHOWN
noteHunan paeeH 1,4 B, npn atomMm namna JI1 ceeTuTCH.

Bnok onpepeneHns M MHOMKaLWM NIOTMYECKOINO YPOBHS BLINMONHEH Ha TPex afleMeHTax
«2WU-HE» (MC16-MC1r), 4eTbipexBXopoBomM 3nemeHTte «W-HE» (MC26), D-tpurrepe
(MC3), pnope /I3, koMmneHcupyoouwem nageHne Hanps>kKeHUd Ha SMUTTEPHOM nepexope
TpaH3ucTopa T1, n namne J12. MNapeHne HanpsxeHUs Ha Auvone []3 NnpakTuyecku Takoe
Xe, 4yTo u Ha guonax f1 w2, n3-3a 6onbliero Toka, NnpotekalolWwero 4yepes Hero. Mynb-
TuenbGpatop cobpaH Ha TpaH3auctopax T2 n T3. OH BbipabaTbiBaeT UMMNYNbCH aMMNAnU-
Tynoin 5 B u pnutensHocTthio 0,2 ¢c. YacTtoTa cnepoBaHus umnynbcoe — okono 1 lu.
Yepe3 3aMKHYyTble KOHTakThl MUKPOKHONKKM KHT MMnynbCchbl nopaldTcea Ha Bxod R (Bxon
ycTaHOBKM B Hynb) D-Tpurrepa. lNpu pa3MmblKkaHMKM KOHTaKTOB KHOMKW Ha Bxoge R ycrta-
HaBnNMBAETCH BbICOKMIA JIOTMYECKUIN YPOBEHb.

Paccmotpum paboty aTux 6NnokoB TecTepa Npu yCNoOBUW, 4YTO Ha ero Bxofde OyoyTt
ToNbko paboune ypoBHMU.

Mpu oTCYTCTBUU UMNYNLCOB Ha Bxoae TecTepa O-TpUrrep HaxooUTCH B HYJNI€EBOM CO-
CTOAAHUKM M Ha Bxod 5 anemeHTa MC16 n Bxop 13 anemeHTa MCIr noctynaeT BbICOKMN
nornyeckuii ypoeeHo. Ha Bxope 9 anemeHTa MCIB — HU3KUN NOTMYECKUN YPOBEHDL.
B pesynbTaTte ¢ Bbixona 8 Mukpocxembl MC18 Ha Bxogbl 9 u 10 anemeHTa MC26 nocto-
AHHO NofaeTcs BLICOKUI ypoBeHb. BxooHOW curHan, npuxondwunin Ha Bxod 12 anemMeHTa
MC1r, nHBepTUpyeTCS 1M NocTynaeT Ha anemMeHT MC 16 (Bxond 4). BHOBbL MHBepPTUpYyeTCSH,
c Bbixopa 6 nocTynaeT Ha anemeHT MC26 (Bxoab 12, 13), roe nHBepTUpyeTca B TpeTun
pas3. CocTogHMe Bhixofa 8 aneMeHTa MC26 onpepnenaeTt coctoaHue namnobl J12. Ecnu Ha
BbIXOAE€ BLICOKWMIN NIOrMYECKWI YPOBEHbL — nNamMna He FopuT, €CNuM HU3KUA — OHa ropwur.
CeeTdawWaacyd naMmna cCBUAEeTEeNbCTBYET O BHICOKOM NOTMYECKOM YPOBHE Ha BXofe TecTe-
pa; Heropswas — O HU3KOM.

PaccmoTpum paboTy 650Ka Npu Halv4dum MMNYNbLCOB Ha Bxofe TecTepa. [loka Ha
exon D-Tpurrepa ¢ mynbTugubpatopa noctynaeT HyNeBOW YPOBEHb, TPUITEp CBOEro co-



CTOAHUS (HYyNeBOro) He U3MeHsieT U GNOK onpeneneHns U UHAWKaLMKU JIOTMYEeCKOro co-
cTogHUS paboTaeT Tak Xe, Kak U MPU OTCYTCTBUMU UMNyNbCcoB. C NpUXOAOM MONOXMTenb-
HOrMo UMNynbca Ha BxoA R MU Hanuuum umnynbca Ha Bxofe 3 NONOXUTENbHBIN GPOHT ANK-
TeNbHOCTbIO He MeHee 60 HC NepeBOAMT TPUITep B €AMHWYHOEe cocTosiHue. [locnepy-
OWUe NMNYNbCbl COCTOAHNS TpuUrrepa He uameHsoT. [lpn 3TomM Ha Bxon 9 anemeHTa
MC1B nopaeTcsl BbICOKWMW JIOTMYECKMIN YPOBEHb, MO3TOMY BXOOAHOW CUrHan WHBEPTU-
pyeTcs TONbKO ABaXnAbl, T. €. MHOWKauusa CTaHOBUTCA o6paTHOW: NPU BHICOKOM foruye-
CKOM ypOBHEe Ha Bxode TecTepa namna fIZ He ropuT, Npu HU3KOM — ropuTt. o okoHua-
HUU MMnNynbca ¢ MynbTueubpartopa Ha Bxopn D-Tpurtepa nopaeTcs HyNneBOW NoTeHuuan,
KOTOpbLIA BO3BpalwaeT TPUITEP B HYIeBOE COCTOAHMKE.

Takum o6paszom, NMpu HanMuMK NONIOXUTENbHBIX UMMYNLCOB Ha BXxonoe Tectepa (4ac-
Totonm 20 MU...10 Mly) namna JIZ 6ypeT 3axuratbcsa ¢ yactoTon okono 1 Iy, a npu Hanun-
YUU OTPULATENBHBLIX UMMNYNIbCOB — KPaTKOBPEMEHHO FacHyTb C TOWM Xe 4acTOTOMW.

Tabnuua

CocToaHMe NOrMecxoro Baxoaa at N2
HW3KKnid NOrnyecxni yposess He ropur He ropur
Buicoxui noruueckuit yposern He ropwut fopur
Huaknid nOrM4eckmil ypoBeHb He ropur He ropuT n KPaTKOBPEMEHHD
W ¥MNynsChl £= 20+ 107 My, op BCNBIXMB3AT
BuiCokmit noruieckui ypoaeri He ropur TOPHT 1t KPATKOBPEMEHHD racHaY
n uMnynecel f= 20+ 107 Ny P P P P
MeaHap = 20+107 'y He ropur Foput cnabo
HA3KVA NOrn4eckni yposeHs He ropur He ropwT u 3aropaerca nocne
" OANHO4HBIB MMAynbCHl Fa 0 Mty npmxona MMNynNsCa
BuiCOknid NOrMY8CKHA YPOBOHL He ropuT FOpwWT M racHeT Nnocne nNpuxoaa
W OANHONHBIE NMNYNLCH Fa 0 Ny op MMnyneca
O6puia Fopur He ropur
NpomMexyTouHLIA YPOBEHb fopwur HeonpesenenHoe COCTORKUe

Ang MHOMKAUMW MNPOXOXAEHWS OAMHOYHOro MMMNynbca Heo6XOAMMO Pa3oOMKHYTb
KHonkoit KH1 uenb cBA3WM Tpurrepa ¢ MynbTuBuGpatopom. Jlo npuxopa umMnynbca
D-Tpurrep HaxoAwMTca B HyNneBOM COCTOSHMWU. lMonoxmtenbHblli GPOHT UMMNynbCca Ha
Bxofe, noctynas Ha Bxon CD-Tpurrepa, nepeBoAMT €ro B €e4MHUYHOE COCTOSIHUE, UYTO
M3MeHsieT MHAMKauyui Ha obpaTHyl. T. e. nocne NpPoxoXAeHUss OAMHOYHOTO MONOXMHW-
TenbHOro uMmnynbca namna f11 3axuraercs, a Nocne NPOXOXAeHUS OTPULATENBHOIO UM -
nynesca oHa racHeT. [lng mHOMKaUKUWU Nocneaylownx OANHOYHBIX MMNYNBCOB Heo6xoanMmMo
BHOBb YCTAHOBUTbL TPUITEP B HYJeBOe COCTOSAAHWE (KOHTaKTbl KHOMKW KHT poOnXxHbl BbITb
3aMKHYTHI).

B akcnnyaTaumMum Haxo[AaTCH NorMyeckue yctponctea, paboTaowmne Kkak Ha NO3NTUB-
HOWMN, TaKk U Ha HeraTuBHoOW noruvke. OB6LIYHO NepBble — 3TO YCTPONCTBA, BbLINOJIHEHHLIE
Ha MHTEerpanbHbIX CXeMax, a BTOpble — Ha AUCKPETHLIX 3JIeMeHTax.

O nornyeckux YypoBHAX MO3UTUBHOW NOTMKU YyXe cKalaHo. Jna HeratTuBHOW JIOMMKKW
BbICOKUI norn4yecknm ypoBeHb — oT O po -0,3 B; HU3KUIA NOrM4eckKkMim ypoBeHb
-3,7x10% B. Ang nepBbix, umMewWwmMx nntaume 5 B, nHAoMKaTop nogknioyaldT Henocpea-
CTBEHHO K LWUMHaM NMUTaHWUs NOrMYecKoro ycTpoircTea. [lng BTOPLIX €ero BKJUalT yepes
PEe3UCTUBHBLIN OENUTENb.
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KOHCTPYKTUBHO TecTep MoXeT ObiTb BLINONHEH B OBYX BapuaHTax. [Ipu HaBeCHOM
MOHTaXe YCTPOMWCTBO MOXHO cpenaTb pasMepom ¢ GonblWwylo aBTopydky. M3 kopnyca
BHIBOAMTCH Xano ANd MOAKJIOUYEeHUs K NMpoBepsieMoMYy YCTPOWCTBY M ABa BbBoOa ANS
NOOKNIOYEHUS K UCTOYHUKY NMUTAHUSA. DNEMEHThl TecTepa MOXHO pacrnofoXUTh U Ha ne-
YyaTHOW nnaTe, KOTOPYI yCTaHaBnuBaloT B oTOEeNbHOM Koprnyce (MOXHO WMCMNONb30BaTh
nnactmaccoBylo KopobKy, aBasolwyloca Tapoi ons Mukpocxem). K neyatHon nnate
noaknioyaloT Npo6HUK, B KOTOPOM pasMelaloT MHAUKATOPHbIE naMibl, MUKPONepeknio-
yaTesb U Xano.

NeuyaTHas nNnata M cxemMa CoefMHEHUIN MNokKazaHb Ha puc. 2. B paHHOM cnyyae
0N U3TOTOBAEHUS NAaThl MCMNONb30BaH OBYCTOPOHHUMN GONbLrMpoOBaHHbLIW MaTepuan.
Ha puc. 2,a nokaszaHo pacrnofioXeHWe JOPOXeK CO CTOPOHLI AeTanen, a Ha puc. 2,6 —
C NPOTUBOMOJNIOXHOW CTOPOHHI.

K2 K/ Bxod K Kut

Puc. 2
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Bmecto guopnoe A9 u KIA5036 MOXHO NpUMeHUTb NoGble BbICOKOYACTOTHLIE AMO-
Obl C TAKUM Xe NPSMbIM NageHueM HanpsxeHus. TpanaucTtop T1 cnepyeT 6patbh Takon,
y KOTOPOro nageHne HanpsXeHus Ha aMUTTEPHOM nepexofle paBHO NAaAeHMUIO HanNpsaxe-
HUA Ha Awode [J]13. B mMynbTuBMOpatope MOXHO MCNONb30BaTh JiloOble TpaH3ucTopbl
CTPYKTYpbHl n-p-n.

Mpu otcyTcTeuun D-Tpurrepa ero MoXHo 3ameHuTb JK-Tpurrepom mam ycTporcTBOM,
n3o6paxeHHbIM Ha puc. 3 (OH cobpaH Ha anemeHTax «2U-HE»).

K 43 MC1a
<] & s
1 K M(Cla
510
MC1 K176553
K Knl K MC13.
< MC12

Puc. 3

CobBpaHHBIN TecTep NMpPakTU4YeCKN He TpebyeT HanaxusBaHUs.

Inga onpeneneHnsd cOCTOAHUS NIOTMYECKOTo YCTPOWCTBA Xanom TecTepa NpukacaiwoT-
CA K COOTBETCTBYIOUIEMY BHIBOAY JIOTMYECKOTO 3NeMeHTa U Mno 3aropaHuic UHAMKaTop-
HbIX NaMn OLHO3HAYHO CYAAT O COCTOSAHUU NOTUYECKOro BbIxOAa.

BO3MOXHbIE COCTOAHNA NOTUYECKUX BHIXOAOB M COOTBETCTBYlOWAasd UHAMKALWS namMn
TecTepa npuseneHsl B Tabnuue.

XKypHan «Panuno», 1976,N29,c.46

B. TPEYYWHWKOB

TECTEP N4 NPOBEPKN MUKPOCXEM

B Xxopme peryfiMpoBKM NepcOHaNbHOro KOMMbIOTepa BO3HMKNA HEOBXOAMMOCTL NPO-
Bepku paboToCcnoCoBHOCTU U OTOPAaKOBKM MWKPOCXeM PerucTtpoB v MyJibTUNNEKCOPOB
HEeNnocpeCTBEeHHO NPU WX NpUoBpeTeHUN. 3TO N NOCAYXKWUIO NPUUYMHON pa3paboTku un
co3faHuga MmanorabaputHoro npuéopa onsd NPoOBepKM UHTerpasibHbIX MUKkpocxem (MMC)
cepun K555 (KE55MP22, K555UP23, K566MP27, K5565KM11, K555KM14). K ero po-
CTOMHCTBaM crieflyeT OTHeCTU Manble radapuTel U Maccy, NpocToTy obpalweHns ¢ HUM,
aBTOHOMHOCTh NMPWU HANUUYMN BHYTPEHHEro MCTOUYHWUKA MUTAHUS U BO3MOXHOCTbL NpoBep-
knu UMC gpyrux cepuin, Hanpumep, KP1533, KP531 (K531) n aHanoruyHelx Um, Mcnonb-
3yeMblX U B APYyrUX yCTpoOUcTBax LUGppPoBON TEXHUKU.

NMpuHunMn geicTBua npnbopa OCHOBAH HAa CPaBHEHWMW KOHTPOJLHLIX KOAOB U KOAOB,
nocrynawwux yepesa npoeepsaemble MMC. B kayecTBe anemeHTa cpaBHeHUs BbiGpaHa
Mukpocxema KP531CIM1.

MpuHuMnNUanbHas cxema Tecrtepa MNokasaHa Ha pucyHke. OCHOBHble y3nbl npudo-
pa — YyCTPOWCTBO yNnpaBneHWs U MHAMKALWMK.
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YcTpoWcTBO ynpaBneHUs COCTOUT M3 aBToreHepartopa NpsMoOyrofibHbIX konebaHun,
BLINOJIHEHHOTO Ha anemeHTax DDI1.1 wn DD1.2, cyetymka nmnynecoB DD3 n pewudparto-
pa DD4. Ha Bhixopax Aewundpartopa oHo ¢opMuUpyeT yrnpaBnfiowme CUrHaNbl: CUHXPO-
Huzaumn (Boixoa 1), cueta (Boixoa 3) u cpaBHeHns (Boixoa 5). Tpurrep DD2.1 paspewa-
eT paboTy cuetunka DD3 n coBMecTHO ¢ Tpurrepom DD2.2 ynpaBnsaeT cocToOAHUEM 3Ne-
MEeHTOB MHAWKauun — cBeToauopnosB HLI, HL2.

YeTolpexpas3paaHbll Koa, BoipabaToiBaeMblil cHeTynkoMm DD6, nocTynaeT Yepes Oy-
¢depHble aneMeHTl DD8 w DD1.5, DD1.6 Ha BXxoA AaHHbIX OAHOW K3 MNMpoBepseMblX
MUKpOoCcXeM — perucTpa DD15 ocywecTBnflowero nepepavyy koaga Ha Bxoa Apyron
npoBepseMoON MUKPOCXeMbl — MyNnbTunnekcopa DD16. BbydepHblil 3neMeHT CAyXUT Ans
pa3BA3KM B cnyyae 3aMblKaHWA Mo Bxoay peruwctpa DD15.

AnemMeHTol DDY9, DD10, DD12, DD13.2 v cuetunk DD7 ynpaendioT BoibopoM nepepna-
4yu KoAa B MynbTunnekcope: ¢ BXoAoB A unu B Ha BoixoAb Y 1 nopjayy Ha ero Bxof nps-
MOT 0O UV UHBEPCHOrO KoAaa.

Mukpocxema DDI1T npouv3BoAMT cpaBHeHWe KOAOB, NocTynuBwux ¢ DDI6 n ¢ Tpwur-
repa DD14, Bblpalowero KOHTPONbHBIN KoA.

PaccMoTpuM B3auMoAelCTBME Yy3NIOB C MOMEHTAa HaxXaTus KHonku SB2 «[Myck».

MNpu 3aMblkaHMKN ee KOHTaAKTOB npoucxonout c6poc cyetunkoe DD6, DD7 n ycTtaHOoBKa
norndyeckoin 1 Ha Bbixopax Tpurrepa DDZ2 (BoiBoabl 5 n 9). CBeToauoab HL1, HL2 racHyTt
M BbICOKWMW JIOTMYECKUI ypoBeHb Ha BoiBoAe 9 cuetunka DD3 paspewaet ero pabory.

Ona npocToTbl paccMoTpeHUsa paboThl cxeMbl Nepuoa U3MeHeHWUs Koaa oT cocTos-
Hug 0000 Ha Bbixoae cuyetuuka DD6E po coctogHua 1111 HazoBeM UMKIIOM, a BpeMd OT
nepBoro MMNysbca Ao BToporo Ha Beixoae 1 mukpocxemb DD4 — TakToMm.

B xopne nepBoro takta uMnynec ¢ Boixoaa 1 pewwndpartopa DD4 ocyuwectBndeTr
3annck Kkoga co cyetynka DD6 B Tpurrep KoHTpoJsibHoro koga DD14 v napannenbHo Ye-
pe3 anemeHTnl DD8, DD1.5, DD1.6 — B npoBepfdemylo Mukpocxemy DDI5 no Bxopam
D1-D4 w D5-D8.

NMMnynbc ¢ Boixoaa 3 mukpocxemb DD4 npuBoAWUT K CMeHe kKoaa Ha cyeTdyunke DD6,
Mukpocxemax DD14 n npoBepseMoin DD15 3anucaHHbll koa ¢ Beixoaa Q71-Q8 npoeBe-
praeMoro peructpa DD15 yepes3 anemeHTH «Ucknwyawouwee WUJIN» Mukpocxem DD9 n
DD10 nocTynaeT Ha BXxoa MynbTunnekcopa DDI16.

CpaBHeHWe No nocnegHeMy MUMNyNnbcy ¢ BbixoAa 5 Mukpocxembl DD4 npoucxoAauTt
Ha Mukpocxemy DD71. CoBnapeHue KogoB, nocTynawuwumx Ha Bxoabl AO-A3 v BO-B3
3TOW MUKPOCXEMbl COOTBETCTBEHHO C MyNnbTUNNIEKCOPa U TPUIrepa KOHTPONLHOIO KoAa,
NMPUBOANT K MOSABNEHUIO Ha BbIXoAe «=» flornyeckoin 1, a NnpuM HecoBMNnageHUn — noruye-
ckoro O.

BHUMAHWE! Tlpu npoBepke MynbTUNAeKcopa ¢ MHBEPCHBIM BLIXOAOM MNepekjioya-
Tenb SAT AONXeH HaxoAWTLCH B HUXKHEM MO CXeMe MONOXEHUM.

Pe3ynbTat npoBepku ¢ Boixoaa «=» DDI11 u uMmnynbc cpaBHeHus ¢ DD4 noctynaeT Ha
anemeHT DD5.1. Tlpu HecoBnageHnn KoaoB — Ha Bxoae DD5.1 kom6GuHauna 00, Tpurrep
DD2 ycTtaHaBnvMBaeTcd B COCTOSAHME HM3KOrNo NOrMYyeckoro ypoBHfA, 3aropaetcsa HLT
«KoHeu npoBepku» u HL2 «Bpak».

JNlornyeckuit 0 Ha BoiBoAe 9 cueTyuka DD3 3anpewaeT ero paboty. [pu coBnageHumn
KkoaoB — Ha Bxope DD5.1 kom6uHauuma 01 — HauyMHaeTcHd BTOPOW TakT yukna.

Yepes 16 TakToB 3akaHYMBaeTCHd MepBbIN UWKJN W HadnHaeTcd BTopou. B TeueHue
nepBOro M BToporo uunknoB kom6uHauma 00 Ha BoiBofax 8 u 9 cuetunka DD7 oBecneumn-
BaeT nepepayy NpsMoro koaa Ha Bxoanl A ¥ B myneTunnekcopa DD16, a nornyeckunn 0
Ha ero BbiBoae 1 — nepepayy koaa ot Bxoaa A Ha Beixon Y.

CMeHa koMGMHauuil Ha Bbixopgax cHeTuyuka DD7 npoucxoauT B Hadane Kaxporo no-
cneayolWero HeYeTHOro uukna.

NMepepadya kopa ¢ perucTpa DD15 Ha Bxoabl A0-A3 w B0-B3 myneTunnekcopa DD16
M nepepaya Ha BboixoAbl YO-Y3 nokasaHa B Tabnuue.
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Tabnuuya

Lukn P DO7 seoan P 2012 = .m; nanselz‘q:)gny
1,2,9,10 0 0 APAMOWA npaMoi A
3.4,11,12 0 NPAMOA WHBOPCHLIA A
5 6,13, 14 1 0 npRMO#Rt NPRAMON B
7, 8,15, 16 1 1 WHBEPCHLIA npaMon 8

Mocne OKOHYaHWA WECTHaAuaTOro uuvkna Ha Bbixone tpurrepa DDZ2.1 yctaHaBnuBa-
eTCH HU3KWK NOrM4Yeckuil YpOBEeHb MONMOXWUTeNbHEIM nepenaaoMm no Bxopay C. Pa6GoTa
DD3 3anpeuwaeTcsa, U 3aropaetcd ceetoanoa HLT «KoHeu npoBepku». lNpoBepka 3aKOH-
yeHa. Mukpocxema ncnpaBHa.

B KOHCTpyKUMM TecTepa, KpOMe PeKOMeHAOBaHHbIX HAa CXxeMe, MOryT 6blTb NpUMeEHe-
Hbl MMKpocxeMbl cepuin K555 u K1533, 310 3HAa4YUTENbHO CHU3UT 3HepronoTpebneHune u
YBENUYMT CPOK CNyXObl aBTOHOMHOINo MCTOYHMKa nutaHuAa. Ha cepuio K555 m KP1533
MOTryT 6bITb 3aMeHeHbl BCe MUKpocxembl, kpome KP531UE17.

B KOHCTpPYKUWMW MPUMEHEeHbl pesncTtopbl Tuna MJIT-0,125, koupneHcaTopbl KM-6.
CeeTtoaunoab AJI307B, AJISO7TA MoOXHO 3aMeHuTb Ha AJIB0O7T wn AN102A, AJI1025,
AN102I, AN307b cCOOTBETCTBEHHO.

MNaHenn NoA MUKPOCXeMbl M3roToBseHb K3 pa3bema CHIMN59 no metoaukam,
HEOAHOKpaTHO OnMucaHHbIM B XypHane «Papuo». lNepekniodyatenb SAT u kHonku SBT n
SB2 moryT 6bIThb nioGoro Tuna.

NMpaBunbHO cofpaHHOE YCTPONCTBO He TpebyeT HAaCTpPOWKM M HaydmHaeT padorarb
cpasy Xe Nnocse BKAKYeHUN.

O6GasatenbHblM yCNOBMEM NpuU NpOBepke fABNAETCHA YyCTaHOBka 00eux MukKkpocxem
B NaHeNun, oAHa U3 KOTOPbIX AOMKHA ObiTh 3aBeAOMO UcnpaBHOW. [lnga aTtoro HeoGxonu-
MO ¢ NpuBopoM uMeTb 0B6pasuLOBYID NMNapy MUKPOCXEM — MYNbTUMNNEKCOP U peructp.

JKypHan «Panuo», 1993,N°7,c.24

A. HEMUH

MPOCTOW TECTEP

NMpepnaraeTcqd KOHCTPYKLWA KOMMNAKTHONO Tectepa MoNe3HOro BO MHOMMX Ccly4Yasax
paanonio®uTenbCKoOn NMpakTUuKK.

B noxoaHblXx M OBITOBBEIX YCNOBUAX HE3aME@HUMBIM MOXeT okasaTbca Manorabaput-
HbIl («kapMaHHbIf») NpuBop, NO3BONAWMWIA U3MEPATb HanNpaXeHWe MOCTOAHHOro Toka
Ha npepenax 10, 100 n 1000 B n HanpsixeHne nepemMeHHOro Toka Ha npepenax 20,
200 u 2000 B. C ero nomMowbid MOXHO OUEHWBaTb COMNPOTUBJIEHNWE B AnanasoHe
1...1000 kOM Ha ogHOM npepene, «NpoO3BaHMBaTb» LENU COMPOTUBAIEHWEM OT HyJlA A0
1 kOM, aTakxe onpenenatb ¢Ga3oOBbLIN M HYNEBOW NPOBOAA B Lenu.

Cxemanpubopa, npuBeaeHHas Ha puc. 1, npeaenbHo npocTa. UamepeHue Hanpsaxe-
HUSA MOCTOAHHOIO TOKa NPOU3BOAMTCHA MuUKpoaMmnepMmeTpom PAT no Toky B uenu poba-
BOUYHOTo pesuctopa AT (unu R2, A3) w anemeHTOBX T (Mnu X2, X3), S1, X4. HanpsaxeHue
nepeMeHHOro Toka (Yyactoton He Bbiwe 1 klU) M3MepsaeTcHa TON Xe Lenblo, HO Npu pa-
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30MKHYTOM nepeknioyaTtene S7, koraa BkJlO4eH ooHOMNONYNepuoAHbI BHINPSMUTENDL Ha
anopne VDI, HyXHO OTMeTHUTb, 4TO MakcuMMalZibHas aMNAnMTyAa U3MepaeMoro nepemMeH-
HOTO HanpsaXeHWsdA He AOJIXHa MNpeBbWaTh AONYCTUMOro ANnd BHINPAMUTENbHOro gnopna
KA105I sHayeHusa o6paTHoro HanpsxeHus (800 B).

ConpoTtuBneHue B ananasoHe 1 ...1000 kOM oLeHMBAETCH NO U3MEHEHUIO BEINYUHBI
TOKa, NpoTekalwero yepe3 MukpoamnepmeTp PAT no 3aMKHYTOW Lenn MCTOYHMWKA TOKa
GB1 v R, X5, R6, R5, X6. lNoacTpoeyHbim pesnctopomM A6 yctaHaBnueaioT «O» MUKpPO-
amMnepMeTpa npu 3aMKHYThIX KOHTakTax X5, X6.

Mopkniovana Kk rHezpam Xb m X6 («+») AMoA wnu ABa BhiBOAa TpaH3ucrtopa, MOXHO
OLUEeHUTb KayecTBO p-n rnepexopaa, pacno3HaTb CTPYKTYpPy TpaH3ucTopa, onpeaesiutb
BbIBOALI aHoAa UM Katoada AnoAa, NMPOBEPUTb UCMPaAaBHOCTb 3NEeKTPOJIMTUHECKON O KOHAEH-
caTtopa.

Llenn ¢ conpoTuBneHnem NocTodHHOMY Toky B ananazoHe 0... 1 kOM «no3BaHUBAIOT»
no uenu X6, GB1, R7, HL2, X7: no 9pkocTu cBeuyeHWs cBeToauMopa HLZ2 MoxXHo rpy6o
OUEeHWUTb BeNUYNHy conpotueneHus B npepenax 0.1 kOm.

~ 2000 8" RI 1O M SU UL
*.1000 8" >x <

! vo!
KA10S7

R6 "Yem. O°
5

~2008B° RZ I M

100 8° %
z R5 20 x R, (xOm)
~ o8’ R3 100 x PAT
10 B’ 100 mxA
X3 " 812228
: o
v > -
X4 l X6
N Y R7 39 7 X7
v >—sa—p —r——<
K1 R4 220

HLZ R (Om)
AN307A

Puc. 1

Ina onpepeneHnna $pazoBoro npoBoaa NpuUXuMaloT naney K KoHTakTy K7 n obwum
npoeoaoM (oT pasbema X4) kacaloTcy OAHOINC M3 ceTeBbIX MNPOBOAOB MNPWU KOHTakKkTe
c ¢a30BbBIM NMPOBOAOM 3aXuraercsd HeoHoBas namna HL1.

CrteneHb pas3papnku Gatapeu ranbBaHMYECKWX 2N€eMEeHTOB WM akkymynatopoB GB1
MOXHO onpeAenUTb BHYTPEHHUM BONBTMETPOM, COEAUHUB WYNOM FHe3zaa X6 u X3 npwu
3aMKHYTOM nepeksodatene S7 nam no ApkocTW cBevyeHUs nHAnkatopa HLZ2 npu coepun-
HEHWM WynoB oT rHe3n X6 u X7. Tako KOHTPONb BO3MOXEH W BHEWHWM BOJbBTMETPOM
yepes rHeszpa X4 («-») n X6 («+»). KpoMe 1oro, aTm rHes3ga MOXHO MCNosb3oBaTbh U ONd
noAsapaakn akkyMynsatopoB 6e3 n3batug U3 npubopa.

KoHcTpykuma npubopa 3aBUCUT OT TUNa NpuMeHseMoro Mukpoamnepmetpa. Homwm -
Hallbl Pe3UCTOPOB, NpUBeAeHHble HA CXeMe COOTBETCTBYIOT MUKpoaMnepmeTpy M733.5
C TOKOM MOAHOro oTknoHeHus crtpenku 100 MkA. MOXHO NMpMMeHUTb NOAOBHLIN MUKPO-
amMnepmeTp M4248 ¢ Heckonbko Gonbwumu rabaputamMun, a Takxe ManorabaputHble
CTpenoyHble UHONKATOpPhbl, UCNONb3yeMble B MarHutodoHax, HO B @TOM clyyae cneayer
nporpaAynpoBaTb WX LWKany.

B aBTopckoM BapuaHTe KOHCTPYKUMM KOpNycoM npubopa ¢ MUKpoaMrnepMeTpoM
M733.5 nocnyxuna nnactmaccoBas Kpbilwka pasMepamn 60x30x65 mm oT anekTpomar-
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HUTHOro pene. Ha nepepnHel naHenu, W3roTOBNEHHOW M3 CTEKJIOTEKCTONMUTa pacno-
NoXeHbl MUKpoamMnepMeTp, KoHTakT K71 n3 HukenunpoBaHHoro 6onta M5, HeoHoBasn
namna HL1 w cBetoanoa HL2. Ha 6okoBOl cTopoHe pacnofioxeHb rHeaga X1, X2, X3,
Ha 3apHel — rHespna X4 («O6wwmii»), X5, X6, X7, nepeknwovyatens ST n pesucTtop ycra-
HOBKWU Hyns R6.

Bce petanun npubopa pacnonaralTcs Ha AByX nuartax (HUXHeil N BepxHewn), 3axuma-
owux mexay coboin MmkpoamnepmeTp. B kayecTBe nnartbl Ucnonb3ywT GoNbrupoBaH-
HBIl C ABYX CTOPOH CTeKJloTeKcToNuT TonwmnHon 1...15 mmM. HWUXHAA M BepxHAA nnarthbl
npunasHel K nULeBoi NaHenun. AnA XecTKOCTU 3TW Naarel NpMnavealoT U K 3agHen CTeH-
Ke, TakKke W3roToBneHHoW u3 ¢GoNnbruMpoBaHHOro cTeknotekcTtonuta. Ha 3agHell cTeHke
KpendaT nepeknwyatene ST n peauctop RE, K Hel Xe nNpunagHa MeaHasd WUNW NaTtyHHas
raika M3, ¢ NoMOWbI KOTOPOW BUHTOM BCIO KOHCTPYKUWIO $UKCUMPYIOT B naactmac-
coBOM kopnyce. PeaucTtop R1 xenatenbHo caenartb M3 OByxX-Tpex pesnctopos MJIT-0,5.
[He3OOBbIe KOHTaKTel — M3 cTaHAapTHbIX pa3beMoB LUP, MOXHO ncrnonb3oBaTb YyKOpoO-
YeHHble THe3aa oT pa3bema OHLU-Pr-0932/30-P12 o6wen aAnuHoin 22 MM (nopa WTbIipu
anaMeTpom 1,4 MM).

a) Dopesame Jaxum
—- [
o
6)
=
A !

d-moAuuNg nAamu

8)

g
7777

Qonvza g
M21

Puc. 2

BapuaHT nepenenkyM rHe3goBOro KoHTakTa MU 3CKM3 ydacTka nnatbl AN €ro ycTaHoB-
ku nsobpaxeHol Ha puc. 2. BHauane ero obpes3atwT go gnuHol 10...12 MM (puc. 2,a) 1
nenawT wWeneBoi nponun ¢ Topua Ha rnyéuHy okono 1 mMM. 3aTtem no BceW ANIMHE UMN-
nuMHOpUYecKon Yyactn Hapodunem GopMUpyIOT ABe KaHaBku rnybuHon pno 0,5 MM, coena-
Aawwue ¢ nponunoM (puc. 2,6). BDTU KaHaBKW AenaioT Angd HaAeXHoW ¢ukcauum rHesna
B wenun nnartel (puc. 2,a), Ho, kKak nokasan onoiT, AOCTATOYHO CHATb «OKPYrNOCTb» MO-
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BepXHoOCTHU, Kacawlleica nnatol. [lanee rHe3na sagBuraioT B Wenb nnathl Tak, 4ToObl
TOPUEBLIM NPOMUAOM FHE3AO0 XecTko 3adUKCUPOBaANoCh, MU NpUNauBaldT ¢ ABYX CTOPOH
neyaTHol nnaTtel. MOXHO He menaTb HAApPe20B U NPONWAOB B THe3a4e, a NpunasdTb €ro B
nponune nnaTtol, O6UNILHO CMOYMB NPUNOEM C ABYX CTOpOH. BaxHo Tonbko, 4ToGH Npwu-
now He nonaj Ha NPyXWHy u oTBepcTue pasbema.

B kauyecTtBe ncTo4yHuka Toka GBT1 wcnonb3ylT akkymynaTopbl [1-0,06 unu aneMeHTHl
PL-53. MNepeknwuatens ST — MNA9-1 unu nwoboi gpyron manorabaputHolin. 1ng ycta-
HOBKM Hynsl oMMeTpa ucnonb3yloT MmanorabapuTHbelll nepeMeHHbln peauctop (R6) —
CN3-16, ClN3-44, CN4-1a v 1. n. Wuaukatop HLT Tuna TH-0,8 wnu apyroin manorata-
PUTHBLINW.

FpaaynpoBKY Mo NOCTOAHHOMY TOKY MpW NpMMeHeHWW MukpoamnepmeTpa M733.5
unu M4248, kak npaBuio, NpoBoAUTb He HyxHO. [0 nepemMeHHOMY TOKy rpagyuvpyioT
BONbTMETP, NoAaB HanpsxeHue TouHo 20 B Ha rHe3pgo X3 npu pa3oMKHYTHIX KOHTakTax
S1. TOHKMM WTPUXOM KapaHpawa rpanyvpyloT WKany, yMeHblasa HanpsXeHWe C Warom
1..5 B. Wkany namepeHUa conpoTUBIIEHUI kanubpyloT, nogknwdaa k rHesgam Xb6 u X6
pesucTopbl conpoTuBneHnem or 1 kOmpgo 1 MOM.

NMpuBopoM MOXHO W3MepATb elle NOCTOSIHHOE HanpsXeHue ¢ npepenamMu wWkanbl
0...2 B v 0...3 B, ncnonbsyqa nooknwoyeHne kK rHezpam X4 («-») n X5. B neBoM no cxeme
NoNoOXeHWn ABUXKa pe3ancTopa R6 eepxHui npepen wkano 6yneT 2 B, a B npaBOM —
3 B. MNpu 3TOM HYXHO yuuTblBaTb, UTO B 3TOM cnyyae npoucxoaut c6oin Hyns omMeTpa.
Jng yeennuyeHus TOYHOCTU Ha STUX Npepenax uenecootpasHoO yMeHbWUTh cONpoTuUBAe-
HUe pesuncTtopa 95 Ha BenuuuHy conpoTuBneHusi pamku npubopa PAT.

XKypran «Paauvo», 1996,N°2,c.28

B. BbIAAHOB

TECTEP A4 NMPOBEPKU TPUITTEPOB

OnucelBaembll TecTep NpefHa3HauyeH gngd npoBepku pabotocnocobHocTu D- n
JK-TpurrepoB TpaH3nUCTOPHO-TPAH3UCTOPHOWN NOTUKM.

MpuHUMN npoBepkun 3akyiwyYaeTcsl B CpaBHEHWM CUIFHANOB UcnbiTyemMol u obpasuyo-
BOM MUKpocxeM. PesynbTaT cpaBHeHUs oToBpaxaeTcsa Tpems JlaMmnamu HakanuBaHUS.
OpgHa M3 HUX MHOWMUMPYET UCNPaBHOCTb MUKPOCXEMBI, a AABE APYIrUMX — HEWUCMNpPaBHOCTb.
Ecnu HencnpaeeH JK-Tpurrep, To cBeTsATca ABe namnbl, €cnu oauH u3 D-Tpurrepos
(B Kopnyce MUKpOCXeMbl PachoJloXeHbl, Kak Npaeuno, ABa Tpurrepa), To ToJsibko OoAHa,
onpepeneHHas naMmna.

TecTep (puc. 1) coctout uz obpasyoBbix Mukpocxem D4, D6, reHepaTopa UMNynb-
cos G1, genutensa uyacTtoTel DI, pacnpepenutens D2 v paspenuTend D3 umnynbcos,
vHuBepTopoB D5 D7, D10, D12, yanoB cpaBHeHuss DI13-D15 wn koHTpona BxogmoB D8
JK-Tpurrepa un 6noka nugukauuun DIT6.

FeHepaTop BblpabaTbiBaeT NPAMOYrofbHbIE UMNYNbLCH C YacTOTOW CNefOBaHUS OKO-
no 1 Mrlu. OHKM nocTynawT Ha BXoAbl cMHXpoHu3auumn. C npoBepsemblx (D9, D11) n 06-
pPa3uOBbLIX TPUITEPOB W Hepes3 AenNuTenb 4acTOThl Ha BXOM pacnpefgennTtens MMnNynbcoB.
NocnenHuin dopmupyeT kKoMOMHauUM uMnNynbCcoB (AecaTb angd npoBepku JK-Tpurrepos
M Nno NaTb A0S NPOBEepKU Kaxaoro us ayx D-TpurrepoB), KoTopble noaaloTCs Ha COOT-
BeTCTBYOUINE BXoAbl UCNBITyeMOoro M obpasuoBOro TpurrepoB. Tak Kak yacroTa MM-
nyNbCoB Ha Bxogax C Bblle, 4eM Ha OCTaNbHbLIX BXoAax, MPOUCXOAWUT MHOroKkpaTHas
npoBepka TPUITEepPOB Npu kaxaon koMmOnHauunu.
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Puc. 1

Ansa npoeepku Ha Kaxablil BEXON B MOMEHT, ornpefenseMblii pacrnpegenurenem
MMNYNbCOEB, NocTynaeT siorndeckuin «0O». [opsagok NMpoBepku TPUITEPOB MNpW BepAeH
B Tabnunue.

B nepBble ABa TakTa pacnpepnenu- Ta6nuuya
Tensa NPoBepAITCH YCTAHOBOYHbLIE BXO-

CocTosHve pacnpeaenu- Mposepsiemui exon
obl JK-Tpurrepa, B TpeTbeM — HM- TENs MMNYNLCOB JK-tpurrepa | O-tpurrepa
nynscbl nopaloTca Tonbko Ha Bxog C — —
(tpurrep pa6otaeT B CHEeTHOM peXu- 1 R ﬁ
Me), B nochnepylwux Tpex npoeeps- 2 5 S
I0TCA BXoAb J, ¢ ceaAbMOro no AgeBna- 3 c D(a1»)
Thii — BXoAbl K M B nocneaHeM — Bxo- 4 J? D («0»)

5 J2 C
Abl J U KogHOBpEeMeHHO. el
Mpn wWcCNbBITAHUW MUKPOCXEMbI C 6 J3 g
D-Tpurrepamu B NepBble ABa TakTa 7 ki
Takxe MNpPOBepHAIOTCA YCTAHOBOUYHbIE 8 k2 D(«12)
9 K3 D («0»)
BxoAbl ofgHOro D-Tpurrepa, B TpeTheM
10 J K C
M yeTeepTom — Bxopa D, nopaBas cooT-

BeTCTBEHHO Ha Hero jlornyeckyio «1» un
norndeckuin «0O», B N1ATOM — TpuUrrep nepeBoAsT B CHETHLIN pexXxumM paboThl (Bxoa C ve-
pes y3en obpaTHOW CBA3K NMogknioyaeTca K UHBEPCHOMY BbiIxony Tpurrepa). B wectom —
AeCATOM TaKTax aHaloOru4yHo npoBepAeTcHd BTopon D-Tpurrep.

CurHanbl ¢ BBIXOLOB KaXpol napbl o6pa3LoBoro u NnpoBepseMoro TpUrrepoB Mnocty-
nawT B CBOW 610K CpaBHeHUS, B KOTOPLIX ANA BbISBAE€HUHA BO3MOXHOIO HECOOTBETCTBUA
NMPpoOM3BOANTCH CYMMUpPOBaHWE CpaBHMBaeMblX UMMNYAbCOB Mo MOAYIIO 2.
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Tak kaKk BO3MOXHbl KOpoTkMe 3amblkaHus BxoaoB J u K B JK-Tpurrepax, kotopblie
Henb3sd o6HapyXuTb, CpaBHMBafA TOJNbKO BhLIXOAHble CUTHanbl o6pa3uOBOro U MCMBITY-
eMOoro TpurrepoB, B Nnpubop BBegeH crneuuaneHbll y3en KoHTpona BxonoB. OH NOAKNIO-
YyeH kK Bxogam J n K npoeepaemoro Tpurrepa. 31oT y3en npencrtaenget coboil gpea Tpex-
BXOLAOBbIX CYMMaTopa (COOTBETCTBEHHO Ansa Tpex BxoAoB J m Tpex K), y KOTOpbIX Bbl-
xonbl nepeHoca o6beAnHEeHbl aneMeHTOM «UJTN».

CurHanbl ¢ yana KOHTPONS BXOOOB TakK Xe, Kak U ¢ kaxaoro 6noka cpaBHeHUs, NOCTy-
nawoT B 6nok nHankauuu. CurHan HevcnpaBHOCTW NpeactTaBnfaet coboll cepun MMNynb-
COB, W Ang TOoro, 4to6bl CKBaXHOCTb MMNYNbCOB (3aBUCUT OT XapakTepa Hewcnpae-
HOCTMW) He BJMANA Ha APKOCTb CBEYEeHWHA WHOWKATOPHBIX Namr, Ha Bxone 6noka unHawuka-
UMKN BKJIIOYEHbBI MHTErpaTopsbl.

NMpuHuMNUManeHaa cxeMa TecTepa rnokasaHa Ha puc. 2.

[eHepaToOp UMMNYNbLCOB BbINOAHEH Ha Mukpocxeme D34. OH cocTOMT M3 Tpex MHBep-
TOPOB, COEAUWHEHHbIX MO KOJbLeBOW cxeme, n dopmupoBatTens ¢poHTa MU cnaga MM-
nynbcoB. HYacToTa reHepupyeMblx UMNynbCcoOB ornpepensetcAa pesncrtopamn R1, R2 wun
KoHpeHcaTopom C1.

Jlenutenb YacToThl NpenctaBngeT coboll Tpexpa3psaAHbI CYETYMK HE MUKpOcCXeMax
D13, D16 u D18

Pacnpepnenutenbs nMnynbcoB, coctodwmn ns pecatn JK-tpurrepos D8, D11, D15,
D17, D19, D21-D23, D26 v D30, BbiNOJIHEH MO KOJNbLUEBOW cxeme (BbIxoAbl pacnpepe-
nuTens dyepes anemeHTh D12 u D24 coepuHeHbl co Bxogom). O6pa3uoBas U npoeeps-
eMas MUKpPoOCXeMbl MOAKJIOYEeHbl K pacnpefennTeniio MMMNYNbCOB Yepes aneMeHTh D2,
D3, D10, D20, D31, D32 pazpenutens.

Y3nb cpaBHeHWHA BbLINOJIHEHB Ha 3anemeHTax «2U-WUJIU-HE» (D7, D29 — pn«
JK-Tpurrepoe n D35, D36.1, D37 — ana D-tpurrepoe). Yzen o6bpaTHoW cBHA3KM cobpaH
Ha Mukpocxemax D27, D28, a yaen KOHTpoNd Ha Bxogax — Ha anemeHTtax D1, D21 n D5.

BNOK vHOoMKauun cCcocTOUT U3 WHTEerpaTopoB, BKAw4Yawwux B ceba guoab V5, V6,
KoHaoeHcaTopbl C4, C5 v uvHBepTtOopbl D36.2, D36.3, nornyeckux anemeHtToB «4UN-HE»
C OTKPBITHIM kKonnekTopom (D36, D39), K KOTOPbIM NOAKJIOYEHbI MHOAWKATOPHbLIE NaMIibl
H1-H3, u sanemeHTa «2-2U-UJTIN-HE» (D29.2), HeobxoanMoro gna BKJIOYEHUHA fiaMribl
HZ2 B cnyyae nocTynfsieHUs CUrHajna HeWCNpPaBHOCTU C BbiIx0OAa MUKpocxeMbl D36.2 wnu
D36.3.

NpoBepky MMKpPOCXeM MPOU3BOAAT B clnefylowem nopsake. UcnbiTyemylo MUKpPO-
cXeMy BCTaBAfAT B COOTBETCTBylOWYIO konoaky (X1 wnu X2) n HaXumarT Ha KHonky Si
mnu S2 B 3aBMCMMOCTU OT TUNa NpoBepsAemMoro Tpurrepa. Pesynbrar npoBepku npaktu-
YeCKM MFHOBEHHO oToGpaxaeTcs MHAMKATOPHBIMWU NaMnaMy.

B 3aknwouyeHue crnepyeT ckKazaTb, YTO MNPUHUWUMNBLI, 3afoXeHHble B nNpubope, MOXHO
Nerko Ucnonb3oBaThk ANIA NPOBEepkKU U ApPyrux Mukpocxem TTJT vnu ATJ1 ¢ manoi crte-
NeHbld WHTerpauum, a Takke MHOMMX MUKPOCXeM CO cpefHel CTeneHbido MHTerpauuu,
HanpuMmep, c4eT4YMKOB, AewWndpaToOpoOB, CABUTAIOWMNX PErMCTPOB U T. A.

KypHasn «Panuo», 1978,N°2,c.42



PA3BLOEN NATHN

YHUBEPCAJIbHBIE NMPOBHUKMH

A. YAHTYPUA

YHUBEPCAJIbHbIE NMPOBHUKW

OnucbiBaeMble NMPOGHWMKN MO3BONSIOT ONpenensiTb Hanuuue NepeMeHHOro n Mno-
cTosiHHOro HanpsixeHunii (1...300 n -10...-300 B), nonsipHocTb NnocneagHero, NpoBepsiTb
LenocTk NPOBOAHUKOB kabenel, npepoxpaHutenel, HuTeli Hakana namn, WCNPaBHOCTb
NonynpoBOAHUKOBLIX NMpu6oOpoB (MHAMUMPYEMOE COMPOTUBNEHWE MpPOBepsiemMOl Le-
nu — po 100 kOm). Bnaropapsi manomy notpedneHunto Toka (BCero HeCkofIbkO MUKpPO-
amnep) NpobHuKM He nmeloT BbiKNoyaTeneli NUTaHns n MOCTOSIHHO FOTOBHLI K paboTe.

O6a ycTpolicTBa cofepXxaT Mo Tpu ycunutenst noctosHHoro Toka (YINT) n oTnnua-
TCH APYr OT ApYyra 3/eMeHTHOW 6a30il n UCTOYHUKaMKU NUTaHusi: B NMEPBOM M3 HUX
(pvc. 1) ncnonb3oBaHbl ABa anemeHTa PLI-53, Bo BTOpoM (puc. 2) — aBa akkymynsaitopa
-0,06. BtopoW npobHuk BkiouaeT B cebsi Takke TennoBoe pene, 3akpbiBawwee YT
npw sapsiake akkymynsitopa.

B npoGHuke, cobpaHHOM Mo cxeme Ha puc. 1, nepeolii YIMNT BeINONHEH Ha TpaH3U-
cTtopax cGopkn DA1, KoTOpble OTKPLIBAIOTCH MPW HanpsiXeHuw Ha pesuctope A5 okono
1,5 B. OHo BO3HMKaeT B cnyyae coeamnHeHnss Mexay coboii wynos Xl u XT2 (1. e. npu
nogaye Ha MepBbIW M3 HUX HanpsXxeHus nutaHusa 2,5 B), npu 3Tom ceBeToauon HL2
YCNOBHO mHAMUMpYeT undpy «O»,
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HanpsaxeHne Ha wyne X771 (oTHocuTenbHo obuwero nposofa), NpM KOTOPOM OTKpPbI-
BaloTCcA TpaH3aucTopbl BToporo YIMT (DAZ), paBHo npumMepHo 3 B, Tak kak Ha ero Bxofe
BKJIlOYeHa Uenb gunopoB VD2—VD4. Tlotomy cBeTtoamnod HL3, wHaonunpyoowunin 3Hak no-
NOXNTENBHOIO HamnpsaAXeHus «t», 3aropaeTcH MNpu HanpsxXeHun Ha wyne X717 (oTHocwu-
TenbHo XT2), npeBbiwalkwem 3 - U, = 0,5 B (npakTtndyeckn 6onee 0,7...1 B). OTkpHITEIE
TpaH3ucTopbl BToporo YT wyHTupyioT (Yepe3 Anon VD1) aMuTTepHble Nnepexonbl TPaH-
3ancTtopoB cbopku DAT, u cBetoanon HLZ, wvHANUNMPYIOWNIA «HYNeBOe» HanpaxeHue,
racHer.

Ana pernctpauynmn oTpulatenbHBIX HanpsxXeHnin cnyxuT YMNT, cobpaHHBIA Ha TpaH3n-
ctopax VI1, VI3 BkniouyeHHbln B o6paTHOM HanpaBneHUW aMUTTEpPHBIN Nepexof TpaH-
3anctopa V72 npepoTBpalwaeT NpoHUKaHue HanpsxeHus nutaHus (4Yepes peaunctop R2
n aMUTTEepPHBLIN Nepexod TpaH3nctopa V1) Ha Bxoab AByx Apyrux YMNT HanpdaxeHnne Ha
BXoge, Npn KOTOPOM HayMHaeT cBeTUTbCA cBeTogwnopn HL1, onpependetcs HanpsiXeHu-
eM OTKpbiBaHus TpaHancTopa VT1, HanpsaxeHneMm ctabunmsaunm sMUTTEPHOro nepe-
xopa TpaHaucTopa VIZ n HanpsiXXeHnem nNuTtaHus n nexut B npepenax 8...11 B.

-0
XT2°'+
R3 e 0 +
L 2 2 2
o HLT )z () m3
AN307AM TAN307TAM A/I307AM RS 200 x
( Vo3 KA5978 =17
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s ]— P N H"H_
=Rz VT2 VD4~ VD6
~N HIB X 4 DAZ K5226
.\ é DAl KIS9HT14 _
= KIL9KT15 37 —ZI 8 ¢ T _'#_ R7 a
i RS 120 x 15 «
=3 01
- Vo1 /| | 20 «
KN5226 vrt viZ vri3 Vi 12 Vo8 Sz
N ¢ K05225
1
vorg 4,
kco18 | ¥
Pl
W voz 100 % 7
KA5226 VD7
KA5226
1% z 5 16 3

Puc. 2

BTtopoi npobHuk (puc. 2) paboTaeT aHanornyHo. Ero nepBoii YIT cobpan Ha TpaH-
3ancTtopax VI1 cbopkn DAZ n VT2 Mm(pbcxeMbl DA1, BTOpoW — Ha TpaH3ncTtopax VI2
(DAZ) n VT3(DA1), Tpetuin Ha VI1 (DA1) u VT1, VI2

TennoBoe pene cobpaHo Ha TpaH3ucTope VI4 mukpocxeMbl DAT. lpu BkAOYeHUN
npobHnKa B ceTb ANA 3apAAKkn akkymMynsatopoB pesuctop R7, 4Yepe3 KoTophll npoTekaeT
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3apAOHBIA TOK, HarpeBaeTc. CONpOTUBNEHNE HaxogsiLlerocsi B TEMJOBOM KOHTakTe C
HUM TepMucTOopa R6 yMeHblwaeTcs, TpaH3ucTop V74 MUKpOcXeMbl OTKPbIBAETCHA W 4Ye-
pes guopawl VD2, VD7, VD8 wyHTupyeT Bxogwl Bcex YMNT. CeBetopgunopwl HL1-HL3 racHyr.
B peaynbTate ymMeHbwaeTcA notpebnsieMblii Npu 3apsake akkymynsitopoB Tok. [lpu oT-
KNYeHun npobHUKa OT ceTU TEPMUCTOP OCThHIBAaeT U YyCTPOWCTBO BO3BpallaeTCH B pa-
6ounn pexum. CrabunutpoH VDI0 yBesnmunBaeT BXOOHOE coOnNpoTuUBAeHue npobHuka
npu Hanps>XXeHWn Ha Bxoge Huxe 18 B.

Ceetoguoanb AJI307AM MOXHO 3aMeHUTb NIOOBIMU APYIrUMU C HanpsaXeHnemMm cBeYe-
HUA He Bonee 2 B, TpaH3UCTOpHEIEe COOPKU — NWEGBEIMKM APYTMMKWU WK OTAENbHBIMW KpeM-
HUeBBIMU TpaH3ancTopamun. Tepmuctop R6 (puc. 2) — MMT-1.

NMpoB6Hukn cobBpaHbl B KoOpMycax M3 WU3IONAUWOHHOro MaTtepuana. Peanctop R7
(puc. 2) cocTaBfieH M3 ABYX pachofiOXeHHBIX napanfiefibHO OOWH OPYrOMy pe3ncTopoB
MJIT-0,5 conpotuBnenmem 7,5 kKOM, Mexay HUMU C MUHUManbHBLIM 3a30POM pa3MeLleH
Tepmuctop R6.

Pa6oTa ¢ NpoBGHMKOM 3aknyaeTcs B kacaHum wynamum X771 v XT2 BelBOO OB petanu
MM Tovek uenu. Ecnv npn npoBepke NcrNpaBHOCTU NpegoxXpaHnTens, namMmnb Hakanuea-
Hu1A, BHIKIIOYaTeNs 1 T. n. Aetanei saropencs ceetoanop «0», 3Ha4nT, Lenb 3aMKHyTa.
Npn HeKOTOPOM HaBEIKE MO APKOCTU ero cBe4YeHUs MOXHO OT/IMYaTb cCONMPOTUBAEHUA,
pa3nnyallwnecs Ha NOPSAOK (eAMHULUB U OECATKN KUTIOOM).

McnpaBHOCTL AMOQOB W TPaH3UCTOPOB ONpenensiioT No CONPOTUBIIEHUI MepexonoB
B NpAMOM U 06paTHOM HanpaeseHUax (MeHAa MecTamu wynel XT1 v XT2). Hanpumep,
NpU NpoBepke TpaH3UCcTOpa CTPYKTYPHI p-N-p BHavasie y6expawTcs BTOM, YTO NpU Ka-
caHun wynom XT7 BuiBoga 6a3bl, a wynom X72 — BHLIBOAOB KONnekTopa W 3MuUTTepa
cBetoguopf «0» ropuT, a Npu NnepemMeHe LYNoB MecTaMn — He ropuT. Ecnmn K Tomy xe oOH
He ropuT U NpW NoAcoefWHEHUW LWYNOB B NOOOM nopsiike K BHIBOAaM KOnnekropa u
3MUTTepa, TPaH3McTOp ucnpaBeH. [TOMHSA, 4YTO HanpsXxeHWe Ha wyne X712 NONOXWUTENb-
HO OTHOcuTensHo wWyna XT1, nerko onpefenuTb aHoA4 W KaTod AWoda WAW CTPYKTYpPY
TpaH3nucTopa, eClN Heu3BeCTHa WX «LOKONeBKa».

Hannmune v NonApHOCTbL NOCTOAHHOIO HanpshXeHWs B NpOBepsieMOil Lenu WHAMULUDY-
10T CBeToAMOoAbl «t» MK «» (NepBbIl 3aropaeTcs Npu HanpsixeHun Ha wyne X717 Gonee
1 B, BTOpoW — Ha4yuHas ¢ HanpsxeHus okono -10 B). lMpn nepemMeHHOM HanpsaAxXeHWKn
6onee 10 B ropar o6a ceeTtoonopa.

Ecnn B npoBGHUKe MO cXeMe Ha puc. 2 nepecTan 3aropaTbcs cBeToauopn «0», HeoB-
XOOUMO 3apaguTb akkymynatopel. Ansa atoro wynel X771 n X{Z2 BcTaBNAKT B CeTeBYIO
po3seTky. [lpu HanpsxeHun cetn 220 B akkymynaTopsl MNOJIHOCTHLI 3apsAxalTcA 3a
12...15y.

XKypHan «Panuno», 1966,N°12,¢.38

A.HNKYHOB

MPOBHVK YHUBEPCAJIbHbIV
HA AHAJTOrOBOW MNKPOCXEME

OH no3BonsieT «MpPO3BaHMBAaTb» MOHTaX W OUEHUWBaTb COMPOTUBMEHWE COeANHUTENb-
HBIX Llenen, NMpoBepsTh AMOAL, TPAH3UCTOPH U ONpenensiTe UX BuIBOAb, y6exaaTeca B
MCNPaBHOCTU OKCUAHBLIX KOHAEHCaTOpOB.

CxeMa aToro npo6Huka npuBepeHa Ha puc. 1. Ha TpaHaucTopax VI1.1-VT1.3 BHI-
nonHeH ynpaenfwumnm ysen npobHuka. B pabouyem pexume (korga nonbaywtcs nNpob-
HUKOM) OH GopMUpYeT CUTHaN, KOTOpHI NocTynaeT Ha ynpaBisieMblii y3en — Tpurrep
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LWMuTTa, coGpaHHbIli Ha TpaHaucTopax VI1.4, V715 Pexnm paboTe BCex TPaH3UGCTO-
poB ctabunen 6narogaps NnpuMeHeHnio ctabunutpora VDT (npaBpa, OH BKNIOYEH B Nps-
MOM HarnpaBieHWUWN, Kak 4WOA, U BEINONHAeT PYHKUMIO cTabucTopa, T. e. cTabunusartopa
HeGoNbWOro HanpsXxXeHusa).

B ucxogHomMm cocTosiHuK, korga wynsl XP1 n XPZ Hukyda He NOAKNIOYEHB U He 3aMK-
HYTHl Mexay coboi, TpaHaucTopel VT1.1 n V715 3akpbiTel. CBeToanOAbl MoralweHkl.
Ho cTOUT 3aMKHYTbE MexXxay co60i Wynel, kKak TpaHanctop V711 oTkpbiBaeTcHd N BCNBIXW-
BaeT cBeToanon HL1. OgpHOoBpeMeHHO 3akpuiBaeTcq TpaH3uctop VT1.4, a 3HaunT, OTKpHI-
BaeTcsa V71.5. 3axuraerca n cBetoguopn HLZ

AHanoruyHo BCNeIXHYT o6a cBeTOAMOAA W NPU NPOBepKe Lenn MOHTaxa G MasblM
conpoTuBneHnemMm. Ho ceetoamnod B 3aTOM cnyyae 6yget cBeTUTbLCH A0 TexX Nop, MNoka co-
NpoTUBJIeHNEe MOHTaxa He npeBeicuT 100 OM, nNpuvyeM fIPKOCTb ero GyaoeT nNnaBHO Ma-
AaTbe Mo Mepe yBesiMdeHus conpotuBnenund. Korga xe conpoTuBieHWe NpoBepsieMOn
uenwn npepuicuT 100 OM, ocTaHeTcH ropfAwnmM Nnuwb ceetToanon HL2. AHanorndHo éynet
YMeHbIWAaTLCHA APKOCThL 3TON0 cCBeTOAMO4a C POCTOM COMPOTUBNIEHUA NPOBEPAEMEIX Le-
neii. Npu conpoTtuBnennn Gonee 250 kOM NoracHeT n 3ToT cBeTOAMOA. 3HAA 3TO CBOWN-
CTBO NPoGHUKA, MOXHO CO BpPeMeHeM HayinTbcHd onpepenstb NPUMEepPHOe 3HaYeHNe co-
NPOTUBNIEHUA NPoOBepSAEeMEIX Lenei no ApKkocTn cBeToanoaoB.

HL2
AN13076
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9 200 x
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XP? 30 4
, VT1 K198HT 15 33
N
Puc 1
,[lVIOJJbI n TpaHSMCTOpr I'IpOBepFlIOT TaK Xe, KaK 1 OMMEeTPOM, — U3MepPHAA CONPOTUB-

neHne nepexonoB. TONbKO B AaHHOM cryyae 4HYepes nepexopn npoTtekaeT 3HAYNTENbLHO
MEeHBbLWMWI TOK MO CPaBHEHNIO C BAPWAHTOM U3MEPEHUA OMMETPOM.

Mpn NpoBepke OKCUAHLIX KOHOEHCATOPOB WX BHIBOAOB KacaloTcs wynaMmu npobHuka
(XP1 — nniocoBoro BeiBoga, XPZ — MmuHycoBoro). KoHgeHcaTop HaunHaeT 3apAXaTbCH,
M cpa3y Xe BcneixuBaeT cBetoguon HLZ (a nHorpa n o6a ceetoanofa — B 3aBUCUMOCTU
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OT eMKOCTU KOHAeHcaTopa). [lo Mepe 3apAakKM KOHAeHcaTopa SPKOCTE cBeToguoda na-
faeT, a BCKOpe OH racHeT. Yem 6onblle eMKOCTh KOHAeHcaTopa, TeEM NPOAONXUTENbHee
roput ceetoguon.

B npo6HWKe Wcnonb3oBaHb BCe MATbL TPAH3WCTOPOB AHaNIOFOBOW MWKPOCXEMBl
K198HT1b. Noponpgetr n Mmukpocxema K198HT1A, TpaH3ucTopbl KOTOpoil MoryT obna-
faTb HECKONbKO MeHbWUM KO3 PULUMEHTOM Nepeaaymn Toka No CPpaBHEHUIO C TPaH3UC-
TopamMun npeaslgyuwiein. B kpallHeM cnydYae BMeCTO MUKPOCXEMBl AOMYCTUMO YCTAaHOBUTL
KpeMHueBble TpaH3uctopbl KT312A-KT312B uMnm aHanoruyWble no ctpykiype (n-p-n).
Bce peanctopbl — MJIT-0,125, ceetoanonunl — AJ1I307A, AN3076.
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GoNbWKWHCTBO geTanen npoGHUKa pasMelleHO HA NeYyaTHOW nnaTte (puc. 2) N3 ogHo-
cTopoHHero GonbrupoBaHHOro cTekynoTekcTonuta. Mukpocxema npunasHa K neyaTHbiM
NnpoBoAHWKAaM CO CTOPOHHI nNe4yatu. Mnaty pacnonaraT B NogxoAasilem no radapuram
Kopnyce, Ha NMLEBOW NaHenu KOToporo KpensiT cBeToAuoAbl W BbiKnloYaTesb NUTAHUSA
SA1, a 4yepe3 OTBepcTUe B CTeHKe BbLIBOOAT pa3HOLUBETHbIE NPOBOAHUKM CO Lynamu Ha
KoHue. BHyTpu kopnyca ycTtaHaBiMBalOT MCTOYHMK NMUTaHWA — pgBa aneMenTa 343 wnun
373, coeguHeHHBe NocnefoBaTenbHO.

B pexnme nokoa notpednsemblit NpOOHUKOM TOK He NpeBbIWaeT 2 MA, a Korga cee-
1TATCA ofa ceetoamopma — 17 MA. Ecnm gapkocTb cBetoauocpna HLZ HepocTato4yHa wnu
ypeamepHa, ee perynupyiot nogbopom peaunctopa R10, a nnorga n AS.

XKypHan «Papawno», 1988,N°6,c.35

A. KABULWEB

MPOBHMK CO 3HAKOBbIM MHOWKATOPOM

OH no3BonfdeTr NpoBepuUTb UCMPABHOCTh Pe3UCTopoB conpoTuBneHnem go 1,5 kOwm,
KOHOeHcaTopoB eMKOCThIO 6onee 1000 nd, kaTywek MHAYKTUBHOCTW, AWOOOB, TPaH3Mu-
ctopoB, TTJl Mmukpocxem. lNpuyem B nocnefflHeM Cliydae Ha MUKPOCXEMY He HYXHO nofa-
BaTb NUTalollee HampsXeHue.

Npo6Huk (puc. 1) cocTouT N3 nNpeobpas3oBarTenss HanpsHXeHusl, BHIMONHEHHOro Ha
TpaHaucTtopax V71, VI2 no cxeme CUMMETPUYHOIO MynbTuBubparopa, N 3HaKOBOro WMH-
oukaTtopa HGIT.
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Puc. 1

BoiBoaobl npoBepsemMon AeTanu nogkhioyawT K rHe3gaMm XST u XSZ Ecnu ato Anopn un
BKMIOYEH oH aHoaoM Kk rHe3ny XS1, Ha uHaukaTope BoicBeTUTCHA 6ykBa [ — ee obBpa3yioTr
coefiMHeHHble BMeCTe cermeHThl @, f n e. B cnyyae o6paTHON NOASAPHOCTU NOAKINIOYEHNS
Onopna saceeTUTCSH 3epkalibHO nepeBepHyTasa Oykea [, koTOpylo 0Bpa3ylOT cCOeAUHEHHble
BMecTe cerMeHTH d, C, B.
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Ecnu xe k rHe3sgam noakNioYnTb pe3ncTtop conpoTuBneHnem o 1,5 kOmM, 3acBeTUT-
ca undppa 0, obpaszyeMass BceMU BbILLEYNOMAHYTbIMKU cermeHTamu. lpudem fipkocTb
cBeYyeHuss uHpaukaTopa 6yAeT 3aBMCeTb OT COMPOTUBIEHUS pe3ucTtopa. AHanornyHas
undpa 6yneT CBeTUTBCH U NpW NOAKJIOYEHWNW K rHe3gam npobHuKa KoHAeHcaTopa,
HO AIPKOCTb CBeYeHUa uHaMKaTopa B 3TOM cllyyae nagaeT C YMeHbWeHUeM eMKOCTH
KOHAeHcaTtopa.

Haubonbweli 9pkocTb CBeYeHUa ykalaHHon UMdpbl cTaHeT NpU KOPOTKOM 3aMblka-
HUM MeXAy rHe3gamu nNpoBHuUKa.

Korga e conpoTWBieHWe NpoOBepseMOn AeTanu WIN ULEeNU NpeBbLICUT HECKOJIbKO
Kunoom nuéo B Lenu o6HapyXuUTcs oOpbiB, 3aCBeTUTCHA «TUpE» — CErMeHT g, Noakni-
YyeHHbIN Yyepe3 pe3uctop A3 n gnoagwl VD1, VD2 k mynbTuBMBpaTopy.

MukpocxeMbl NpoBepsioT C NOMOLWbIO LWYNOB, BCTABNEHHbIX B rHe3aa npobHuka.
Mpuyem wWyn oT rHe3ga XSZ2 coegUHAIOT C BbHIBOAOM MUTAaHWA MUKPOCXEMbl, a8 BTOPbLIM
LLYNOM KacalTCsa ee BXOAHbIX W BbIXOAHBIX BbIBOAOB. ECAM Mukpocxema ucnpabBHa,
Ha nHaoMkaTope GygeT cBeTuThcA nNubo B6ykBa [ nMbo ee nepeBepHyToe 3epKalbHoOe
n3obpaxeHue. lNpn HeNnCNpaBHOCTM KAKoro-To 3leMeHTa MUKPOCXeMbl Ha WHAWKaTope
BCNbIXHET O NN «TUpE».

Tpaxu3nctopbl MOryT 6biTb cepuit MMN39-MMN42 ¢ BO3MOXHO 6onblwnM kosbdduumeH-
TOM Nepegaun Toka, anoabl — Nwbble N3 cepun 19, NCTOYHMK NUTaHUA — ABa Nocneno-
BaTeNibHO coefUHeHHbIX akkymynatopa [1-0,1. TpaHcdhopmaTop HamaTbIBalT Ha KofbLe
Tunopasmepa K10x6x5 n3 ¢peppura 1000HH. Ero konnekTopHble 06MOTKKN (BbiBOALI 1, 2
n 3, 4) comepxat no 50 BUTKOB, a noBblwawwasa (BeiBogbl 5, 6} — 130 BUTKOB npoBofaa
N3TB 0,2. HamaTbiBaldoT O6GMOTKM B TPU NpoBOAa OAHOBPEMEHHO, NOCNEe Yero Kon-
NeKTOpHble OGMOTKM COEAUHSAIOT NocNefoBaTeNbHO ¢ cobnwaeHneM yka3aHHoW Ha cxe-
Me pa3npoBKU.

3nakoBblt MHgUKatop AJIC324b MoXHO 3amMeHuTb Ha AJIC324A, HO B 3TOM chny4ae
npuaeTcs W3MEHWTb Ha OOpaTHYIO NONSIPHOCTh BKJIKOYEHUS MCTOYHUKA NUTaHUS U BCeX
ononoeB, a B mynbtuBuGpatope NpUMEHUTb TPAaH3UCTOPLI GTPYKTYpLl h-p-n (Hanpumep,
KT315B).

Mpwn Xxenaumm MoXHo BoobGule o6olNTUch 63 3HAaKOBOro MHAMKATOPA U 3aMeHUTb €ro
Tpemsl cCBeTOoANOAAaMMW, NOAKNIOYEHHBIMU Mexay obLWuM NpoBoAoM NMUTaHua (aHodamu
K npoBoAy, noaxoAuBlWeMYy K BoiBogy 14 wHoukatopa) u npoBogamu, NOAXOOWBLIWUMMW
KcermeHtam (K BliBogam 1,2,7 — nepBbli cBeTOANOA, K BbiIBOAY 11 — BTOPOW, K BEIBO-
nam 8, 10, 13 — TpeTtnii). B 2TOM cnyyae Hy)XHO NepeBecTU paHee 3aXUraBlWNECSH CUM -
BOJIbl HA UHAMKaTope B KOMOGUHauuUM cBeYeHWUl i CBeTOANOAOB.

Jetann npo6HMKa MOHTUMPYIOT Ha NeyaTHol nnate (puc. 2), KOTOPYIO 3aTeM yKpenns-
10T BHYTPWU KOpRNyca — Py4YkKU NPsIMOYFrONbHOIoO ceveHusi. Ha ogHOM Topue Kopnyca pa3s-
MelwalnT UHaAMKaTtop (MnKM cBetToauopnbl), HAa ApYrom — rHespa. [lpoTuB kHonku SBT
B KOpNyce CBepneaT oTBepcTue.

HanaxuneaHue npoBHUKA Ha4YuMHaOT C NMPOBEPKW NepeMeHHOro HanpsXeHWs Ha no-
BhiWawLWen o6MoTKke TpaHcdopMaTopa — OHO AOJKHO ObITE okono 7 B (KOHe4YyHO, npu
HaXaTol kHonke SBT). lpn aToM Ha MHAMKaTOpe AONXKHO APKO BbICBEYMBATLCA «TUpe».

Ecnu HanpsAXeHWsa HeT, clefyeT NOMeHATb MecTaMWn BblBOAbl JIIOOOW M3 KONNEKTOp-
HBIX 06MOTOK (BBIBOAB 1, 2 unn 3, 4).

Janee Mexay rHe3famMu BKIOYaAOT MUAAMaMnepMeTp NOCTOAHHOIO TOKa U M3Mepsi-
10T TOK, NpOTeKallWWin Yyepe3d MHOMKATOP,— OH He AONXEH MpeBLIWATb CYMMapHOro
NPAMOIo TOKa CBeTALWNXCHA B 3TOT MOMEHT CerMeHToB, T.e. 150 MA gnga undpel O (MMeH-
HO OHa u ByaeT cBeTUTbeS). YHToBbl M3MEHUTbL TOK B TY UAU NHYIKD CTOPOHY, HYXHO coOT-
BeTCTBEHHO M3MEHUTb CONPOTUBNeHUe pe3ucTopoB RT n RZ.

KypHan «Paguo», 1989,N°2,c.67



B. CMUPHOB

YHUBEPCAJIbHbIN MPOBHUK

BTOT cpaBHUTEeNIbHO NpocToi npubop obnagaeT WUPOKNMN BO3MOXHOCTSIMU, KOTO-
peiMn paauonioduten, CMOXeT BOCMNONbL30OBAThCA B CBOEW NpakTU4YECKOW pesiTenb-
HocTu. lNpoBHuK no3BonseT onpepenunTb Hannune nHanpsaxenus go 300 B B pasnuu-
HbIX LensiXx paguoycTPOUCTBA, «NPO3BOHUTb» MOHTAX, MPOBEpPUTb AMOAbLI U KOHAEH-
catopbl, patortocnoco6HOCTbL KackagoB ycunutenen PY n 34, TpurrepoB, cYeTYUKOB,
perucTpos.

OcCHoBY ycTpolcTBa cocTaBnsieT reHepatop (CM. pPUCYHOK), BBINOJIHEHHBIN Ha 3ne-
MeHTax DD1.1, DD1.2. Korpa Belknio4yaTenb SAT HaxogouTcsl B NoKka3aHHOM Ha cXxeme no-
JIOXEeHUKN, BHIXOAHBIE UMNYNbCH reHepaTopa cnenyloT ¢ Yactoton okono 1 kl'y (oHa 3a-
BUCWUT OT HOMUHanNoB KoHaeHcatopa C2Z n pe3auctopa R71). lNpwn yctaHOBKe BHIKAIOYaTens
B NONIOXEeHUEe «2» UMNYJIbChl CNeaylT C NepUoOAUYHOCTbLIO NpUMEpHo 4 C.

Buikniouyatenem SAZ reHepartop noaknipoyawTt (4epe3 wuHBepTopu DD1.3, DD1.4)
K OCTaJbHOWM 4YacTu yCTpOWCTBA — CBeTOAMOAHLIM uHgukatopam HL1, HL2 w reHepaTopy
wyma (noapod®Ho onncaH B KHure B. A CkpbinHuka «Mpubopbl Ans KOHTPONsl U Hanaxwu-
BaHus paguonobuTenbckoii annapartypbl».— M.: MNarpuort, 1990), BbLINONHEHHOMY Ha
ctabunutpoHe VDT,
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PaccmoTpum paboTy Nnpo6GHUKA B pa3fIMdHbIX peXumax.

Onpenenenne Hamuns HarnpspkeHys.  Bolkniodatens SAZ ycTaHaBnuBaldT B NoOsioXe-
Hue «Bbikn», SAT MoOxeT HaxoAuTbCH B NWG6OM nonoxeHun. KoHTponupyemoe NOCTOSIH-
Hoe HanpsXeHue, npeblwawuwee 20 B (Ho He 6onee 300 B), nopawT Ha rHe3pna X3 un X6.
NMpoTtekawwnn Nno uenu peauctop R6 — cBeToanon — pe3nctopbl R2, R3 Tok 3axuraet
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cBetogmon HL1T npuw nopmadye Ha rHe3po X3 mMuHyca HanpsxeHua nubo cBetonunon HLZ2
ecqin Ha 3TOM rHesafge nNAKWc Hanpsaxenus. Korga npoBepslOT LenNn ¢ NepeMeHHbIM Ha-
npaxeHnem, BchnbixuBalT ob6a cBetoguoga. lpu KoHTpone HanpsxXxeHus MeHee 20 B
nonb3ylTcA rHeagamu X2 n X3.

lNposepka T1paktos PY. BoknwoyaTens SAT ycTaHaB/MBalT B MNONOXeHUe «2»,
a SA2— B nonoxeHue «Bkn.». BcTynaeT B AelicTBUe reHepaTop wyma, BboipabaTbiBa-
IOWWIK CUrHan 4YacToTOW OT eAWHUL Knnorepu 4o necaTkoB merarepud. MoWwHOCTb WyMoO-
BOrO CUrHana 3HaYuTeslbHO MNpeBbIWAeT MOWHOCTb COBCTBEHHbIX LWYMOB MPpUEeMHUKA.
3TO No3BosisieT HacTpauBaTb pagnoyacTOTHbIe Lenu nMpueMHuKa, OpUeHTUPYHACh Ha U3-
MeHeHWe YPOBHA wWyMa B AUHAaMW4YECKOW roJIoBKe.

McTouHuk wyma — cTabunutpon VDI, paboTawolwnin B pexuMe naBuHHoOro npobos
npu Toke NnpumepHo 100 mkA. Harpys3ka reHepaTtopa — peanctop R5, curHan c kotopo-
ro nogaiT Yeped rHesfga X5 n X6 Ha uenun pagmonpuemMHuUka.

YnpaBnfeT paboton reHepatopa MyJibTUBUGpaTop Ha anemeHTax DD1.1, DD1.2. TMpwu
nocTynieHUn Ha cTabUNUTPOH MNONOXUTENbHBIX UMNynbcoB (nor. 1), OH reHepupyeT
WwyMm, B nayazax mexay umnynbcamu (nor. 0) ctabunntpoH BhIKJIOYeH. B peaynbtaTte Ha
BbIXOOe NpuemMHuKa 6yayT yepeAoBaTbCH WYMOBOW CUrHan oT reHepaTopa U co6CTBeH-
Hble WYMbl NMPUEeMHUKA.

Ecnn B npouecce perynupoBku 6yaeTt HaGnoaaTbCcq yBennMyeHWe rpOMKOCTU LWYMO-
BOrO CUIrHana Nno CpaBHEHUK € COOGCTBEHHbBIMW WYMaMW, 3HaA4YUT peafbHaa 4YyBCTBWU-
TenbHOCTb NPpUEMHUKa BO3pacTaeT.

Mposepka Ttpaktos 34Y. Bobiknwyatene SAT — B  nonoxenun «1», SAZ — «Bkn».
CurHan yactoton okono 1 klu NnoAaloT Ha KOHTponupyemoe YCTPONCTBO ¢ rHe3n X4, X6,
aMnNANTyaAy cMrHana n3MeHs 0T nepemMeHHbIM pe3anctopom R3.

«[po3BOHKa» MOHTaxXa. [lonoxeHWe BBIKIKYaATENEN — Kak W B Npefblgylwem cryyvyae.
LUlynbl ona npoBepkn Uenen MOHTa)xa NOAKAKYalT K rHeagam X1 v X3. Ecan npoBeps-
emas uenb ncrnpaBHa, BcnbixuBaioT o6a ceeTonmopa.

lNposepka awvonos. [lonoxeHue BbIKAKOYATENEW W WUCMNONb3yeMble FHe3fga — Te Xe.
B 3aBMCUMMOCTM OT MONSIPHOCTU NoakniyeHns aunona 6ypeTt ropetb nM6o0 OAWUH CBeTO-
onon, nubo gpyroin. lNpu 3aMblKkaHUN B ouofae BCNbiXxHYT o6a uHonkaTopa.

lpoBepka KOHAEHCcaTopoB emkocToio Gomee 0,47 mk@®. Wcnonb3ayemble rHezga —
Te Xe, Kak U NosioxeHUs Bhiknwoyatenen. [pu nogknioyeHMN K rHe3fjam KOHAeHcaTtopa
6yayr ceeTutbcd oba uHaukatopa. 3atem BbiknwoYaTens SAT nepeBoOAfAT B NONOXeHUe
«2». Ecnu KoHpeHcaTop ucnpaBeH, cBeToAuMoAbl 6yAyT BCNbIXMBaTb NooYepefHO.
AnutenbHOCTh BCMNblWeK 3aBUCUT OT eMKOCTW KOHAeHcaTopa.

lposepka umpposbix ycTpodictB (TPpUrrepoB, CYETYUKOB, PpPerncTtpoB}. Boiknwyatenes
SA2 — B nonoxXeHuun «Bkn.». C rneag X1, X6 Ha npoBepsieMoOe YyCTPOMWCTBO nopgaloT Tak-
TOBbLIE UMMYNbChl FeHepaTopa BblleNpMBeAeHHbIX YacTOTHbBIX NapaMeTpOB.

KpoMe ykasaHHbLIX Ha cxeme, MUKpocxema MoxeT O6bTb K561JIES, K17BJIA7,
K176J1E5, a cBetoauoabl — AJI307A. BO3MOXHO nNpMMeHeHWe APYrux cBeToAMOO4OB, HO
ecnun UX NpAMON TOK MeHee 20 MA, TO MakcUMaNbHO KOHTpOJIMpyeMoOe HanpaxeHue
CHu3ntTcqa npumepHo B 20 /|, pa3. Boikniovyatenn — tuna 2K ¢ ¢ukcaumnen nonoxeHusn
unn niobble apyrue.

NMutanne npoBHuka — oT Gatapen Tuna «Kpona» WMAW APYroro WMCTOYHUKa Hanpsa-
xennem 9 B, noTpebndemblil TOK He MpeBbllaeT 6 MA (Haubonbwee notpebneHne —
B pPeXWMe «MNpPO3BOHKN»).

O1 pepakuyun. leneparopbl Ha mukpocxemax KMOI ¢ okcugHbiMU KOHOEHcCaTOpaMKn 4YacTo pa-
6oTaloT HecTabunsHo. lNoaTomy Uenecoobpa3Ho, YMEHbLWWB €MKOCTb KOHAeHcatopoB C1 n C2
B 2 pasa (0o 2,2 mk®d n 1300 nd COOTBETCTBEHHO) W YBENWYUB CONpOTUBNEHWe pe3ncTtopa R1
no 1 MOwm, ucnonb3aoBatk B kayecTBe C1 koHgeHcaTtop KM-6 nnu gpyroi yka3aHHON eMKOOTH.

KypHan «Panmno». 1999, N°6.c.55
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M. BOP3EHKOB

YHUBEPCAJIbHbIV MPOBHUK-NHONKATOP
HA CBETOOMOOAX

Takoit npuGop no3pondeT onpenennTb NONAPHOCTb KOHTPOJIMPYEMOTO MOCTOSIHHOIO
HanpsXeHus, NPOBEpPATb HalluuMe B LeNnsix NOCTOSAHHOIO UKW NepeMeHHOro HanpsxeHus
B npepenax 6...380 B, a takxe «Npo3BaHMBaTb» 3NEKTPUYeCKWe Lenu CONpPOTUBAEHNEM
no 10 kOm. B nw6om BapuaHte noTpebnsgseMbliln MHOUKATOPOM TOK (nM6o ToK Yepe3 Npo-
BepsAemylo uens) He npeBblwaet 10 MA.

OcHoBa npob6HuUKa-nHoukatopa (CM. PUCYHOK) — BbINPAMUTENbHBIA MOCT Ha
avopax VD1-VD4, HadepTaHue KOTOPOro Ha CXeMe HECKOJIbKO U3MEeHEeHO NO CpaBHEHWUID
c obulenpuHATEIM. B ooHy gnaroHanb mocTa (Mexpgy aHogom guopga VD3 u Katonom
VD4) BKknwuYeHa «u3mepuTenbHasi» uenoyka u3 cBeToguopoB HL3-HLS, pesucTtopoB
R4-R6 n okcupgHoro KoHgeHcatopa C1, a kK Apyroi gnaroHann (Mexay todykamMmmn coegn-
HeHus guopoB VD1, VD2 n VD3, VD4) noaBoamnTcs KOHTponupyemblil curHan. MmeHHo
C aTON gMaroHanbi coeguHeHo obulee THe3po XS4 aona BceX BUAOB U3MepeHUN, a Tak-
Xe rHe3zpa XS1-XS3, ncnonblyemble B 3aBUCUMOCTU OT BUAA M3MepeHUS.
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Ecnn namepaemoe HanpsxeHue HaxoouTCHa NpeanosioXutensHo B npefenax 6...38 B,
ero nopakT u3 rHe3fa XS2 n XS4. Torpga npu HanpsaxeHun 6... 12,7 B 3aropurtca cBeTo-
anop HL3, npun HanpaxeHun 12,7...22 B BcnbiXxHYT HL3 u HL4, a npu HanpaxXeHuwn
22...38 B 6ypyt cBetntbcH HL3-HLS.

Mpu Gonbwunx HanpsXeHuax (60...380 B) nonbayiotca rHe3pamu XST un XS4. Torpa
npu HanpsixeHun 60... 127 B BcnbixHeT cBeToguoa HL3, npu 127... 220 B — HL3 w HL4,
a npu 220...380 B - HL3-HLS.
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MocnepoBaTtenbHo ¢ AavMoaamu VDT u VD2 Bknw4eHbl cBeToauoanb HLT w HL2 — 370
MHOWKATOPbl NONAPHOCTU. B 3aBUCUMOCTN OT NONSAPHOCTU NOCTOSIHHOIO HanNpsHKeHUsa Ha
rHesge XS1 unu XS2 6yneT ropeTb cCOOTBeTCTBYIOWNA cBeToAnon HLT Npyu MUHYCOBOM
HanpsxeHun, HL2 — npu nnwocoBoM. Ecnu xe NpoGHUKOM KOHTpPONUpPyeTCs MepeMeH-
Hoe HanpsixeHue, ropaT o6a ykasaHHbIX cBeTOAMOAA.

lHeapamun XS3 1 XS4 nonb3yloTca NpU «NPO3BOHKe» LeNel MOHTaxa WNW NnpoBepke
pasnuyHbiX AeTanel (AMOONOB, pe3UCTOpPOB, TpaHchopMaTopoB, KaTyllek WHAOYKTUB-
HOCTU U T. A.). B aToOM BapnaHTe UMUTUpPYeTCH Nofaya HanpsXeHWd aBTOHOMHON GaTa-
peu GB1 Ha «BXOfHylO» AuMaroHanb MmocTa yepe3 pe3ncTtop R3 n conpoTtuBneHne uenu
MexAay rHeapamu XS3 un XS4. Ecnu conpoTuBneHue uenu Hebonbwoe (oo 150 Om),
ropat ceetopunonbl HL2-HL5. TNpn Bo3pacTaHUM conpoTUBNeHUs Lenn noodepelHo rac-
HYT ceeToauonbl HLS, HL4, HL3, a npun conpoTueneHnn cebllle 10 KOM He CBeTUTCH HU
OAWH cBETOAMNOA.

CBeTOoAMOAbI, KPpOME yKa3aHHbIX Ha cxeMe, MOTyT OblTb cepuin AJIS07, AJ1336; pesun-
ctop R1 — MNT-2, R2 — MNT-0,5, R3-R6 — MIJT-0,125; puoobl — niodbie apyrue,
paccyYuTaHHble Ha oOpaTHoe HamnpsbxeHue He MeHee 30 B; okcupHbIW KOHpeHcaTop —
K50-6 unu ppyroi; 6atapea GB1 — «KpoHa».

DeTann npubopa pasMeuwaloT B kopnyce (pucyHok 6) pasmepamMu 127x44x24 mwm
13 N30NAUMOHHOIo MaTepuana. K BepxHel NaHenwn koprnyca MpukieeHbl CBeETOAWOALI,
Ha OOKOBBLIX CTeHKaxX ykpenneHbl rHesga — nNpu padoTe B HWUX BCTaBNSAIOT LWYyMbI
(B XS1-XS3) n yanuHWTenbHbln NPOBOAHUK (B XS4) ¢ 3aXMMOM «KpoOKOOWUN» Ha KOHUe.

HennoxuM pononHeHveM Npubopa cTaHeT NnaBkui nNpefoxpaHuTenb Ha 50 MA
(0,05 A), Bkno4YeHHbI B uenb 6atapeu GB1. Torga npu cny4allHol «MNpO3BOHKe» LeNen,
HaxoAsUMXcs Nof HanpsXeHWeM, NpefoXpaHUTenb CropuT, COXpaHWB LEeNnocTb ocTalb-
HbIX feTanew.

XKypran «Paauno», 1991,N°2,c.80
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'J’r H3AATEANBCKOE NMPEINPUATHE

N3paTtenbcTBO «PagnoCodT» cOBMecTHO ¢ XypHanom «Pagno»
MOArOTOBUIIO K BbIMYCKY CEPUI0 KHAT Noa o6nM HazBaHWeEM

«Paaunobubnuoreqka»

KHWIM cocTaBneHbl NO MHTepecyloLWMM MHOTMX BonpocamM 6bITOBON CXeMOTEXHMKM
noTobpaHbl No TemaTnyeckoMmy npusHaky. Cepus npefHa3HadyeHa ansa pagvoniodn-
Tenekl, aTakke MoxeT GblTb NONe3Ha pafuONHXEeHepPaM U KOHCTPYKTOpaMm.
CEPUIO OTKPBIBAIOT CINEAYIOWME KHAUTU:

LUIBETOMY3bIKANIbHBIE MPUCTABKW. Nlio6utensckne cxembl.

B BhINycke NpeactaeneHbl niobrtesnbekue 1 npodeccrnoHanbHble cxeMbl CBETOANHA-

MWUYECKMX 1 LBETOMY3blKanbHbIX YCTAHOBOK M KX Y3N0B, CXeMbl HOBOTOAHWX MMPRsiHA,

CTPoBGOCKOMOB M MPOYMX YCTPONCTB.

ABTOMOEBWNBbHAA DNIEKTPOHUKA. HacTb 1. Jllo6MTENbCKNE CXEMBI.
B Bblinycke npepcTaBneHbl NIOGMTENLCKME CXeMbl 3N1eKTPOHHOIO 3aXWraHwsi, Taxo-
MeTpoB, 2KOHOMal3epoB, OKTaH-KOPPEKTOPOB 1 3apsaHbIX YCTPOWCTB ANY aBTOMO-
6MNbHLIX aKKYMYNSATOPOB.

YCUNNTENNHUBKONYACTOTHIL. HacTk 1. Jllobutenbckne cxeMbl.
B Bbinycke npepctaBneHbl cxembl YHY Ang HaumHaloWmx 1 noAroToBneHHbIX pagano-
noéuTenen. :

BJNIEKTPOHUKAB BALUEN KBAPTUPE. YacTb 1. lloBuTenbckre cxeMbl.
B Buinycke npefcraBneHbl cxeMbl OXPaHHBIX YCTPOWCTB M 3NeKTpUYeckux 3BOHKOB
ansg poma n opwca.

AVNCTAHUNOHHOE YIMPABJIEHUE. Nio6rutensckne cxeMsol.
B BbiNycke NpefcTaBfieHbl CXxeMbl NMPUEMHMKOB 1 NepefaTynkoB annapaTypel pagno-
1 TeneynpaeneHws], a Takke ynpaeneHms Ha UK-nyuax.

3KBAJNNAM3EPH. YCTPONCTBA OEbEMHOI O 3BYYAHUS. MioButensckre cXxembl.
B Bbinycke npeacTaBneHbl CXeMbl MHOMOMOOCHbIX PerynsiTopos TeMbpa 1 pa3nuy-
HbIX TUNOB Npeobpa3zoBaTeneil 06 LEMHOIo 3By4aHus.

SNEKTPOHUKAB CALY UOTOPOLE. No6UTENbCKNE CXEMBI.
B BhbiNycke npeficTaBneHbl CxemMbl yripasneHusi 6bIToBbIMM HacocaMu, TepMocTabunn-
3aTopbl AN OBOLLEXPaHWUNKLL U MHKY6aTOpOB, YCTPOWCTBa aBTOMAaTKK ANS perynu-
POBKMW MonMBa 1 KOHTPONS BNaXHOCTU MOYBLI, & TakKeé MHOXECTBO NPOYNX MONE3HbIX
YCTPOWNCTB.

NCTOHHUKU SNEKTPOMUTAHUNSA. HacTb 1. JloBUTENbCKNE CXEMBI.
B BhINycKe NpeacTaBneHbl CxeMbl pa3finiHbIX 6NOKOB NMTaHKs, B TOM Yucne nabopa-
TOPHbLIX 1 CMEeLMAaNbHbIX, A HAaUMHAIOLLMX U NOAroTOBNEHHbIX PaanoniobuTenei.

ABTOMOEWJIbHAA SNEKTPOHUKA. YacTb 2. JlloBUTENBCKNE CXEMBI.
B BhINycke NpeacTaBneHbl CXeMbl oxpaHHbIX YCTPOWUCTR, AaTYNKOB, VHAMKATOPOB Na-
pamMeTpoB, a Takke CUrHann3aTopoB 1 NOPOroBbiX YCTPONCTB Ha aBToMobune.

3NEKTPOHUKA B MEAWUMHE U HAPOJHOM XO35MCTBE. JliobuTenbckne cxemsl.
B Bbinycke NpefcTaBneHb! CXeMBbI «MIOCTPLI YDKeBCKOro» 1 MHoruxapyrux npuopos,
VCMONb3YeMbIX B MEMLMHE, a TakKe CXeMbl YCTPONCTB, KOTopbie MoryT 6blTh Nnones-
Hbl B pepMepCKOM XO3ANCTBE.

Il
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