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BesepexHue

Moznenuposanue — caMo 1o cebe oueHb yBiIeKaTeJbHOe 3aHATHE,
HO HauOONBIIMA HHTEpEC NPeCTaBaseT U3roTOBJeHHe NOIBUKHBIX,
0c06eHHO yIpaB/IsieMbIX Ha PaCCTOSIHUN MOzieneit.

J1s onepatuBHOTO (B pexXuMe peajbHOTO BpeMeHH) H3MeHe-
HHUA KHHETHUYECKHX ITapaMeTpoB, HalpUMEp HAlNpaBleHHs U CKO-
pOCTH ABHXEHUs, He oboiTuch Oe3 crnelmanibHOR anmaparypsl.
CamocroATeJsHOMY H3rOTOBJIEHHIO TAKOM annaparypsl 4 OcBsiligHa
IaHHas KHUra: pasyMeeTcs, NpUoOOpeTeHue TrOTOBOrO KOMILIEKTa
(Monenu W CUCTeMBI yIIpaBieHHs), NIPU BCEH €ro JOpOroBU3HE, He
TIONAPUT CTONBKO IMOJIOXUTEIbHBIX 3MOLIML. .

B xHure paccMOTpeHbl XapaKTePHUCTHKM CHCTEM IMCKPETHOro
(nepemaya pa3oBbIX KOMaHI) W NPONOPLMOHATIBHOIO YIpaBJIeHHS,
BO3MOXHBIe KaHaJIbl Mepefauy KoMaHn (WHIYKLIMOHHBIA, HHGpa-
KPAaCHBbIii, Ta3epHBIA U PaMOYacTOTHBIN).

B kauecTBe OCHOBHOTO KaHaja mepelavd KOMaHI yIPaBiCHUS
BHIOpaH paguovacToTHBIA Kak Haubonee yHuBepcanbHBIi. PaccMmor-
peHBl 0COOEHHOCTH MOCTPOEHUS!, JOCTOMHCTBA M HeIOCTaTKU Iepe-
JaTYMKOB, NPUEMHUKOB aMIUTUTYAHO- ¥ 4aCTOTHO-MOAYANUPOBAHHBIX
curHayioB. [ cBepXpereHepaTHBHBIX [PUEMHUKOB, TPAIULIMOHHO
BXOISAIUMX B COCTAB CHCTEM NHCTAHUHMOHHOIO YIIpaBjeHHs, NpuBe-
JIEHO JeTajibHOe OINMHCaHHE CamMoro IPUHIIMIEA CBEPXPEreHepaTuB-
HOro mnpuemMa (4TO JOMKHO 0OJeryuTh HACTPOMKY annapatypbl 4
TIOMCK HEHCIIPaBHOCTE) M pa3paboTaHHble aBTOPOM KOHCTPYKIIHMH
CBEpXpereHepaTopoB ¢ BHEILHEI cynepusanyeit.

IIpennoxeH W anbTePHATUBHBIA BapUaHT — MPUEMHHK IPIMOro
npeobpa3oBaHusl, COUETAIOIINI POCTOTY YCTPOMCTBA C BBICOKUMH
XapakrepuctukaMu. IlpuBemeHnl npuHIMMUANBHBIE CXEMBI TAKHX
TIPHEMHHUKOB.



10 JucTaHuMoHHOS ynpasneHue MoaensiMu

Ocob60e BHMMaHKe yaeneHo cendduueckyM y3jiaM anmnaparypsl
JTUCTaHMOHHOTO yNpaBieHWs: WH¢paropaM U melHpparopam
KOMaHJI, CepBOYCUINTENISIM PYJIeBbIX MALIHMHOK W PEryIsaTopaM Xona.

@yHKUMOHATIBHBIE 0JOKH YHU(PUIMPOBAHBI, YTO [103BO/sIET 3aMe-
HUTb JI000i U3 HUX aHaJIOTHYHBIM 110 Ha3HaueHHIo, 6e3 Kakux-1ubo
JIOTIONHUTENbHBIX COMIACOBAHUI MO BXomy W Bbixomy. MIHeIMU cllo-
BaMH, U3 3TUX OJOKOB, KaK U3 KYOUKOB, MOXHO KOHCTPYMPOBATh pas-
J14Hble BAPUAHTHI CUCTEM YIIPaBJIeHUs].

Bce paccMoTpeHHBIE CXeMBI BBINOJHEHBI Ha COBPEMEHHOH aile-
MEHTHOI 6a3e M CONPOBOXIAIOTCS IMOAPOOHBIM OIMUCAHUEM IIPUH-
uuna paborsl, pUCYHKaMM IMe4aTHBIX IUIAT, PeKOMEHIauusIMU IO
Hacrpoiike.

CriepmasnisHO [U1s1 TaHHOM KHUTH pa3paboTaHa KOHCTPYKLUS paay-
OyIipaBJIsieMOii Mojiesii aBTOMOOUIS: Clieflyst aBTOPCKUM peKOMeH1a-
LMAM, YATATENH MOTYT NpHMoOpecT OMBIT U3rOTOBJIEHHS He TONLKO
annapaTypbl JUCTAaHIMOHHOIO YIpaBiieHUs, HO U KMHeMaTH4eCcKUX
y3710B (TIpHBOIA XOXOBOW YacTH M Py/JIeBOrOo MexaHW3Ma), ONapuTh
JeTsIM OPUTHHAJIBHYIO UTPYLIKY, a cebe — 3aMeuaTesbHOe X0066u!



MABA 1

NMPUHLUUNDbI YITPABJIEHUA
MOAEJ/IAMU HA PACCTOAHUN

B dannoii enage paccmampuearomes obuiue RPURLUND
ROCIMPOEHUSL CUCMEM OUCMARUUOHHOZ0 YNPAGAEHUS MOOENAMU.
Aemop 3nakomum wumamens co cnocobamu Kooupoeanus
U nepedanu KOMaHo, Ux 0CCIaHOBAERUS «HA 6OpMY»,
UCHONHUMENBHOIMU YCIPOUCIEamU.



1.1. CTpyKkTypHas cxema
KOMaHAHOW SIMHWUK YNpasBsieHUsA

Pazynuyaior aBTOHOMHBLIE,

WY - ucnonuurensHoe

YCTPONCTBO

Puc. 1.1. CTpyKTYpHasi cxemMa KOMaHQHOA IMHVN yripasnerns

__i___

MpuemHuk

nys: |4
Hewmndparop
ny; < (nekoampylowee
YCTPOWUCTBO)

Ynpaensiemas Moaens

Kauan cBaaun

Heob6xonumocTh UCNOML30BaHUS CUCTEM AUCTAHLIMOHHOTO YIIPaB-
JieHuss o0beKTaMU BO3HUKAeT B Pa3/IMYHBIX OONacTAX TeXHUKH —
COOTBETCTBYIOIINE YCTPONCTBA IIOCTOSIHHO COBEPLIEHCTBYIOTCS.
HEeaBTOHOMHBIE U KOMOUHUPOBaHHLIE
CUCTEMBI, O0COOEHHOCTH KaXZOH M3 HUX IMONPOGHO PacCMOTpPEHH,
Hanpumep B [1]. Ilpumensemas MomemucraMi Bcero Mrpa amnmnapa-
TYpa OTHOCHTCH K KJIACCY HEABTOHOMHBIX CHCTEM KOMAaHIHOTO yIipas-
neHust. PaccMoTpuM ofmiye NpHHOMIbL (PYHKNMOHHPOBAHMA TAKUX
CUCTEM C ITOMOILBIO CTPYKTYpPHOIt cxeMbl (puc. 1.1).
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Mogpenuct nonyvyaer uHpOpManMio O I1apaMeTpax IBUXEHUs
MoJiend, KaK [paBuio, 3a CYeT BU3yasibHOTO Habmonenus. Ha ocHose
aHaju3a 3Tod uMHpopManuu NPUHUMAETCS pelleHue o TpefyeMoM
Habope KOMaHJI, NoAJIexXalIux nepenave. Baoa KoMaH/ OCYILIECTBIIS-
€TCs1 C IIOMOIIBI0 COOTBETCTBYIOMIUX AATYMKOB, BXOAAIINX B COCTaB
MyNnsTa yIpaBiIeHus.

Ilpu nucraHnyoHHOM ynpaBieHHW MOZENSMH BO3HHKaer Heod-
XOMUMOCTD B Nepefaye Ha ux 6OpT KOMaH[ IBYX THIOB. Bo-nepsbix,
3TO DAa30Bbl€ KOMaHIbl, NpPEIHA3HAYEHHBLIE 74 BKIOYEHUS WU
BBIKJTIOYEHUS pa3UYHLIX MCHOJHKTE bHbIX yeTpoiicts (1Y), Takne
KOMAaHIbl Ha3blBAIOT IMCKPETHbIMM; COOTBETCTBYIONIAsl UM arma-
paTypa HCIIONB3YIOTCA B NPOCTEHIINX MOZENAX WM KaK COCTaBHas
Y4acThb B H0Jee CIOXHBIX.

JarynKoM oOBIYHO CIYXHT KHONKA, HaXaTuhe KOTOpoi MHULINU-
pyeT Mepenavyy KoMaHIbl. PasneneHre KaHaJOB Iepefadyu OUCKpeT-
HEIX KOMaH]] peajiu3yeTcs: IoCpeCTBOM BEIO0OPA AJIst KAXI0TO U3 HUX
Pa3IMYHBIX MOLYIUPYIONMIUX YacTOT TUO0 IpUMeHEeH!eM UMITYJILCHO-
(P pOBOro KOXMPOBAHMA.

Bropoii THI KoMaHA NpeanonaraeT BOZMOXHOCTD ILUTABHOTO U3Me-
HEeHUs1 Kakoro-nubo rapaMmerpa IBUKEeHUs MOJIENH IIPOIIOPLIMOHAILHO
YOIy OTKJIOHEHHS COOTBETCTBYIOLIETO OpraHa YIIPaBI€HHs Ha IyJbTe
_MlepenaTyuKa, obecreynsas GONbLIYIO CTeneHb OA0O U yIIpaBIaeMoi
MOZIEN! ee pealbHOMY IIpOTOTHNY. g nepenayn Takux KoMaHn Ciy-
KUT aNNnapaTypa NpornopHHOHAILHOTO YIPABJICHHA.

Ha6op xoManz, nomiexanix nepefaye Ha 60pT Mogeny, 3aBUCUT
OT THIAa MOIENTH ¥ OT KOHKPETHOHN Tekylued CUTyauuu B mporecce
YIPAaBICHUs, IIpU 3TOM HeobxopuMo ofecreyuTh OTHO3HAYHYIO
uneHTUGUKAIIII0 KOMaH Ha IPUEMHOU CTOPOHE.

OueBuHO, Kax1asi KOMaHIa TOMXHA UMETh KaKoH-TH00 NPU3HAK,
OTJIMYAIONIUA €€ OT oCTajibHbIX. KpoMe Toro, KoMaH/Ibl, BBOIUMBIE C
[TOMOIIBIO JTATYHMKOB, JOKHB! MIPENCTaBIATE COOOH 3/MEeKTpHYECKHe
CUTHaIHL. 1 pellleHus 3THX IBYX 3a1ay CIyXuT mudparop (Koau-
pyomee ycTpoictso). ITonmyyaemass Ha ero BBIXOAE 3JIEKTPUYECKas
BeJIMYMHA (TOK WIH HAaIpsKeHHe) Ha3hBAeTCd KOMAHIHbIM CHTHa-
JoM. Ilpu onHOBpeMeHHOH Nepeiaye HECKOMBKHUX KoMaH I mudparop
JOJDKeH ofecrieymBaTh emle ¥ YILIOTHeHUe nepenasaeMolii nHdopMa-
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. ITonpo6Hee ata npouenypa 6ymer paccMoTpeHa B pasaene 1.2.2
HacroAnel KHUIu.

IlocnenHee ycTpoWCTBO, BXOAAIIEE B COC.aB IyJIpTa YIIPABICHNS,
Ha3blBaeTcsl NepeJaTyukoM Komana. OH npefHa3Ha4yeH WA npeob-
pa30BaHMsA KOMaHAHOTO CUTHAJIa B BUM, YIOOHBIH I €r0 AUCTAHLU-
OHHOH Nepeayy Ha yIpaBlseMyO Mozens. IlepenaTyuk, cpeny pac-
MPOCTpaHEHHs CUTHAJIA ¥ IPUEMHUK, HAXOAIIUACA Ha 6OpTy yrpas-
JsieMOW MOZIENH, IPUHSITO Ha3blBaTh KaHAAOM CBA3M. B 3aBucuMocTu
OT cpensl PACNpOCTPAaHEHHs] M HCIONb3YeMBIX CUTHAJIOB, KaHaJlbl
CBS3U NOAPAa3JesAaOTCA Ha TPYIIILL:

¢ IPOBOJIHbIE;

¢ UHIYKLIUOHHBIE;

* HHOPaKpacHue;

¢ ONTHYECKHe;

¢ pamvoyYyacTOTHBIE.

Bce oHM, 3a HMcKMOYeHHeM IPOBOAHBIX, OYAyT pacCMOTpeHEH! B
3TOM KHUTeE.

IIpueMnnK 06BIYHO BHINOMHAET TPH QYHKIIUH:

* Bo-mepBbIX, ofecrieyrBaeT BhleleHNe I0Je3HOT0 CUTHajla Ha
(hoHe MHOXeCTBa NMOCTOPOHHUX, KaK INPaBWIO, NPUCYTCTBYIO-
IIUX B CpeJle pacnpoCTpaHeHus;

¢ BO-BTOPbBIX, CUTH&JI B Cpele pPacnpoCTpPaHEHHs CYIIEeCTBEHHO
3aTyxaeT, ¥ Tpebyercs ero yCwileHue, yaCTo BeECbMa 3HAYUTENb-
HOE;

¢ B-TPeTbMX, B IPUEMHUKEe MPOU3BOAUTCS npeobpa3oBaHUe npu-
HATOTO CUTHAJIA OISITh B KOMAHIHbIH, aHAJIOTHYHBIA TOMY, KOTO-
pEIif UIMeN MecTo Ha BeIXofie IudpaTopa.

JeKoavpylomee ycrpoiicTBo, HA OCHOBe OTIMYHUTENBHBIX IIPU-
3HaKOB IPUHSTOTO KOMAaHAHOTO CHTHajla, HaIlpaBlseT €ro B COOT-
BETCTBYIOIIEE MCHOIHUTEIbHOE YCTpoiicTBO. B KavyecrBe TakoBOTO,
B cllyyae IlepeJayd MUCKPETHOI KOMaHIbl, BBHICTYIIAIOT 3MEKTpOMe-
XaHUYeCKUe U 31eKTpoHHble pene. ITpu nponopnyoHaJbHOM yIIpaB-
JIeHUH 3TO PEryJsITOpPBl XO#a WIU pyJeBsle MAIllMHKY, Ha3HAYeHUE U
yCTPOHICTBO KOTOPHIX NToApo6HO oNnKcaHo B riaase 4. MakcumaisHoe
KOJMIUYECTBO HCIIOIHUTENBHBIX YCTPOMCTB, YCTAHABIMBAEMBIX HA OfHY
Moziens, 06bIYHO He npesbiuaer 8—10.
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B 3akawuenne oTMedy, YTO BecbMa 3aMaH4YMBO YCTAHOBUThL HA
YIIpaBJISiEMYI0 MOIE/Ib MUHUATIOPHYIO TejleKaMepy C Iepenaryu-
KoM. Takue ycTpoicTBa IIMPOKO NpeAcTaBieHbl B TOPTOBOH ceTH B
cocTaBe Pa3JMYHBIX OXPAHHBIX cUcTeM. B 3ToM ciydae ynpasieHue
NIPOU3BOAUTCSA 110 3KPaHy MOHUTOPA, YTO CO3JaeT NPaKTU4eCKH oI~
HYIO WUTIO3HIO HAXOXIeHN BHYTPH yNIPaBJIAEMON MOJENH.
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1.2. Cnoco6bl kogMpoBaHUA
MU nepenayn KOMaHpg,

1.2.1. [InckperHoe ynpasneHue

Kak ormeyasocek Bblllle, AUCKpeTHas KOMaHIa 3ajgaercd B I1pO-
cTeiilleM ciyyae HaxaTheM KHONKHW Ha IyJabTe YIpPaBlIeHHd, T. €.
3aMblKaHHeM (WM pa3MblKaHHeM) KakoH-TH60 3IeKTpUYecKOn
tenu. IIngpaTtop Takoro THIa NPUHSITO HAa3bIBATE OJHOKAHAJIbHBIM.
HecmoTpst Ha IPOCTOTY, AHAJIOTHYHOE YCTPOUCTBO MOXHO HCIIONB30-
BaTh M 11 KOAMPOBaHHUSA HECKOMbKHX PasnUyHbBIX KoMaHxa. Kaxmoii
KoMaHje (KaHally) IIPH 3TOM COOTBETCTBYET pa3MyHOE KOMUYECTBO
HaXaTUX KHOIIKYU 3a onpenejeHHbI GUKCUPOBAHHBIN ITPOMEXYTOK
BpeMeHH. KoMaHIHBIN CHIHAJI, B 3TOM Clyyae, [IPeICTaBiseT COBO-
KYITHOCTb HECKONBKUX HMITYILCOB.

B nmexomupyiomieM YycTpOHCTBe pellleHHe O 3HayeHUHd MpHHA-
TOW KOMaH[bl NpPUHHMAaeTcs MO pe3ynpTaraM IocuyeTa KONH4ecTBa
UMITYJILCOB 3a 3TOT (PUKCHPOBaHHBIA IpoMexXyTok. [lonroe Bpems
TaKoW IPUHIIAII KOTXPOBaHK 1 ObLT OCHOBHEIM B apceHaie MOME/IICTOB,
paspafaThiBAJIUChL Jaxe yCTpoMcTBa NPOIOPLHOHATIBHOIO yIIpaBie-
HH4, HO NTocienHMe ObUIM KpaliHe HeymoOHBI B HCIIONb30BaHUU,

CaenylonmM 3TanoM pas3sBUTHS MHOIOKaHaIBHOHM aInaparyphl
CTaJIO0 NNpUMeHeHNE YacTOTHOTO KoAMpoBaHuA. Pa3snmMuyHbLIM KoMaH-
JaM MPU 3TOM COOTBETCTBYIOT KHOIKH C Pa3JMyHbIMM HOMepaMy
(Ha3BaHusMM). Beipa0arTeiBaeMblit IHPpPaTOpoM KOMAHIHBIA CHT-
HaJT I KaXgoro U3 KaHaJIoB NpeAcTaBiseT coboit HU3KOYacToTHOe
KonebaHue onpene/IeHHON YaCTOThI.

Jemmdparop Ha NMpUeMHOI CTOPOHe npexacTasisgeT coboi Habop
Y3KOMNOMOCHBIX  (PWILTPOB, HACTPOEHHBIX Ha COOTBETCTBYIONINE
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4acToThL. Bxombl 3THX GIILTPOB coenuHeHkl napauiensHo. Ilo Homepy
¢uibTpa, Ha BEIXOZIE KOTOPOTO MOSABWICS CHUrHAJI, M CYIST O HazHave-
HUH nepenaHHol KoMaH bl AnmapaTypa JTUCKpEeTHOTO yIipaBieHus B
TaKOM BapUaHTe MOXeT UMETh JIO eCATH He3aBHUCHMbIX KaHaJIOB C BO3-
MO>XHOCTBIO OTHOBpeMEHHOM pafoThl Ha Tpex U3 HUX.
ITpu BeIGOpe 3HAaYeHUH KOOOBBIX YaCTOT I MHOTOKaHaJIbHOW
anmnaparypbl HeOOX0IUMO YYHUTHIBAThL IBA MOMEHTA!
¢ BO-IEPBbIX, IMPHHA CMIEKTPa U3y4aeMoro CUrHaia Af,, Hanpu-
Mep NpU aMIUTUTYIHON MOAYNALIMM, paBHA YIBOEHHOMY 3Haye-
HUIO MORyIUpyoliei yactoThl F, T. e.

Pernmamentupyiomue OOKyMeHTH TpeOyloT, 4TOOBl IMIMpUHA
cnekrpa He npesoimasa 20 xI'n. OueBHIHO, MakcuMasbHas
MOZyIUpyIomIas 4acrora He HoJIxHa npesbimiath 10 k1L

¢ BO-BTOPbIX, KOMAHTHBIN CUTHAJI Ha BBIXOAE NPUEMHHKA 4acTo

MpeacTaBiser CoOOH CWIBHO MCKAXEeHHOe TIapMOHUYECKoe
Korne6aHue, a TO U BOBCE MPSAMOYTO/bHbIE UMITYILChI (MEAHIp).

B atux caydasx B CIeKTpe KOMAaHAHOTO CHTHajla JIOMUMO OCHOB-
HOIi TAPMOHHUKH IPUCYTCTBYIOT TaK Ha3LIBAEMBIE BbiCHINE (KPaTHbIE)
rapMOHMKHM — KosiebaHus, yacTOTH KOTOPLIX B 1ieJI0€ YUCIIO pa3 npe-
BHIIIAIOT OCHOBHYIO yacToty. IlonpoOHee NoHsATHE CIIeKTpa paccMo-
TpeHo B pa3zese 4.4.1.

OvyeBuaHO, KONOBBIE YACTOTHI JODKHBI OLITH pacpeeneHbl TaKUM
obpa3oM, yroObl KpaTHbl€ YacTOThl HU3KOYACTOTHBIX KaHAJOB He
COBMaga/Iy ¢ YacTOTaMM MOCIenyIoIuX KaHaioB. B npoTuBHOM city-
4ae BO3MOXHBI JIOXKHEIE cCpabaTsiBanus pemmdparopos. IIpumepHoe
pacnpeneneHye 4acToT (B KHoreplax) s A1eCATUKaHaILHON anma-
paTypbl MOXET IIPEICTaBAATE P

0,75; 0,9; 1,08; 1,32; 1,61; 1,97; 2,4; 2,94; 3,58; 4,37.
Hewmdparop Ha npuemHoi cropone (puc. 1.1) momxeH conep-

XaTh QUILTPE, HACTPOEHHBIE HAa 3TH YaCTOTHI, SIBISIONINECS NOCTA-
TOYHO HM3KMMU. KaTyIIKH MHIYKTUBHOCTH W KOHOEHCATOPH (OUIb-
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TPOB B 3TOM CJlyyae UMEIOT 3HauWTelbHbIE BEJIMYWHBI, 4 3HAYUT U
reoMeTpUYECKHe pa3MepEhl, YTO SBJIIETCS CYLIECTBEHHBIM HENOCTaT-
KOM 4actoTHOro criocoba konupoBanvs koMana. Heckomnko nyunide
maccorabapuTHble XapaKTEePUCTUKM MMEIOT aKTHBHBIE (PUILTPHI Ha
6ase onepaLUMOHHBIX yCHIUTET .

C pasButueM undpoBoi TEXHUKH NOSIBIIACE BO3MOXHOCTL MOITU-
(duKauMy TepBOro M3 pacCMOTPEHHBIX CMNOCOGOB KOTUpPOBAHUS.
HoBriit BapyaHT nosy4us Ha3BaHUe uMIyJbcHoro mugparopa. Ilpu
HaXaTHH OTHOM U3 KHOMOK Ha MyJsTe yIIpaBleHua TaKo! U parop
aBTOMATHYECKH (GOPMUDPYET COOTBETCTBYIOLIEE KOJIHYECTBO UMITYJIb-
coB. OTIMYUTENbHBIM NPU3HAKOM KOMAH[BI, MO3BOJISIOLINM OIHO-
3HAYHO OTIpeieNIUTh €€ Ha NPHEMHOI CTOpOHe, ABJIAETCs KOMUYeCTBO
HMIIyJILCOB, COEPXaIIUXCs B epeiaBaeMOi TIOCBLIKE.

Haubonee coBepiieHHBIM cliocoboM KOOWPOBAHUS TUCKPETHBIX
KOMaH[| ABJIsIeTCs KOAOBO-MMITyjibCHOe Komuposaume. lHupoko wis
3TOH LeIM HCNOJb3yeTcs: ABoMumblii Koxa. IIpu nepemave xoHKpert-
HOM KOMaHbl € B COOTBETCTBHE CTABUTCH ABOMYHOE YHcno. B npo-
crefilieM Cay4yae 3TO YHUC/IO MPOCTO COBNAAAET C HOMEPOM KOMAaHIIHI.
Ecnu MakcuMasibHOe KOJIMUeCTBO KOMAaH I, HATIpUMep He TpeBhIlaeT
10 (nBonynwiit kox 1010), TOo WA UX mepenady HOCTATOYHO YETHIPEX
paspsnos. [Ipouenypa popMupoOBaHUs KOTOBOH MOCKUIKU AJISE ITOTO
cliydaq nosicusiercs rpadykamu Ha puc. 1.2.

Jna onHO3HayHON menmmdpauuy BOMYMHOrNO Yucia Heo0XomuMo
3HaTh, IPMEM KaKOro pa3psAna NpOU3BOAUTCS B JAHHLI MOMEHT Bpe-
MeHu. IToaTroMy npu GpopMUpoBaHUN KOMAaHIHOTO CUTHAJIA KaXIOMY
paspAany OBOMYHOrO 4Mc/Ia OTBOTUTCS (PMKCHPOBAHHLIA BpeMeHHOMH
MHTepBaJ T,. I'paHuLIBl COCEIHUX MHTEPBAJIOB ONPENENSIOTCA TaK-
TOBBIMU UMITy/IbcaMu (puc. 1.2, a). Bes KonoBasi OCKUTKA MPU 3TOM
Oyzmer uMeTh AIUTENLHOCTh

T,

« = HT

p’
IZie 71 — KOJMYeCTBO pa3psloB IBOMYHOIO YHCIIA.

Pacno3naBanue HOMepa pa3psia Ha NMPUEMHON CTOPOHE MOXHO
OpPraHu30BaTh ABYMS CNOCOOaMH.
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B nepsom ciayyae B MOMEHT IpHXO[a Hadaja KOLOBOH NOCHUIKY
B pemmudparope 3alyCKaercsi TaKTOBBI reHeparop, aHaJOTMYHbIN
reHeparopy wudparopa. HoMep TakToBOro uMIynnca, ogCyuThBa-
€Mblii, HaTlpyMep C NIOMOMILIO CUeTYHKa, ¥ Oy#eT olpenensaTe HoMep
nocnenyoomero paspsna, nomexaniero pemudpauuu. Pasymeercs,
HeobxonuMo obecnevyuTs OMUHAKOBYIO MPOAOIXKUTENbHOCTD Pa3psam-
HBIX MHTEpBaJIOB B 000uX reHeparopax. J1s1 KONOBBIX NOCHUIOK 3HA-
YUTETbHOU NPONOIKUTENLHOCTH 3T 3a/1a4a JOCTATOYHO CIIOXKHA.

Bo BropoM ciyyae HHGOPMALIMIO O TPaHULIAX Pa3spAIHLIX UHTEp-
BaJIOB U3BJIEKAIOT U3 CaMOi KooBol NOCkUIKY. ECiN B cocemHux pas-
psiax KOmOBOM TMOCBUIKY NIPUCYTCTBYIOT Pa3sHBIE LUPPEL, TO TPaHULLY
MOXHO JIerKO BBIIEIUTDb KaK IO TOJOXHUTENLHOMY (MEXIy HyleM U
enqUHULE), TaK U 110 OTPHULIIATeNnbHOMY (MeXIy eIMHHLIEH U HyneM)
nepenagaM B KOMaHIHOM CHUTHaJIe.

Ha puc. 1.2, 6 koMaHIHBEIA curHan orobpaxaeT KOToByKO KoMbOu-
Hapuo 1100. B saToM ciyvae rpaHdny MexXay paspsgaMU Ha IIpHeM-
HOH CTOpOHe oMnpenenuTs 6yner HeBO3MOXHO. B npakTuyeckux KoH-
CTPYKIMSIX MCITOAB3YIOT MOAUDUIMPOBAaHHBIA KOMAHIHBIA CUTHaI
(pmc. 1.2, 6), nonyvaeMblii MMyTeM cMellIMBaHMsI UCXOJHOTO KOMaH-
HOTO CUTHAJIa ¥ TAKTOBLIX UMI1yJIbCOB.
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Puc. 1.2. CTpyKTypa KOMaHgHOM rOCLINKM:
a — 7aKTOBbIe MMIYNLChI; 6 — KOMaHLQHbIA cUrHan;
B — MOLONPUUNPOBaHHLIA KOMaHOHLIA CUrHan
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Kak BUAHO U3 PUCYHKA, TPAaHULIA MEXAY Pa3pspamH, comepxka-
IIMMH HYJM, TIPOCTO WHAMWLIMPYETCS] TaKTOBBIM UMITYJILCOM, 4 rpa-
HUA MEXIY COCeNHUMH eIMHUIIAMH — CIIeUAILHLEIMU BPE3KAMHU,
IPENCTaBISAIONMMI HHBEPCUH TAKTOBBIX UMITYJILCOB. B raase S Oyner
[I0Ka3aHo, 4YTO U3 MOAMGUIMPOBAHHOTO KOMAHIHOIO CUTHAJIA IIPU
ITIOMOIIM IMPOCTHIX CXEMOTEXHUYECKUX PELIeHU MOXHO JIErKO BOC-
CTAHOBUTb TAKTOBBIE MMITYJIECH, HEOOXOAMMBIE IJIA IPAaBUILHOM
nemudpanii KOMaHIbL.

B kauectBe pemmdpaTopoB KOIOBO-MIIYJIbCHBIX KOMAH] UCIIONb-
3yI0TCSl CTAaHIAPTHBIE MUKPOCXeMbl U (PPOBBIX A€MUPPATOPOB.

1.2.2. MponopuMoHanbHoe ynpassieHue

MapameTpsl, nognexaiue peryamposke

Ipu ucnonb30BaHUM NPONOPHUOHAIBHOTO yIIPaBJIEeHHs] MOIENbIO
peryIupoBKe MOUIeXaT CleAyonMe napaMerphl:

¢ CKOPOCTb BpalIeHHUs MEeKTpoaBUraTess (HalpuMep TSATOBQIO B

MoOze¥ aBTOMOOUIIS);
¢ YroJl OTKJIOHEHHS! PYJIEBOTO YCTPOMCTBA (IlepenHue Kosleca aBTo-
MoOuIs, pyJib BEICOTH Y aBUAMOZIENH U T. I1.).

IlpuHnmn ¢GopMUpPOBaHMSA KOMAHA YIPAaBIEHUs] 3[0eCh ONUHAKOB,
OITHAKO HCIONHUTENbHBIE YCTPOMCTBA CYIIECTBEHHO OTIMYAIOTCH JPYT
ot npyra. B nepBoM ciiyuae Takoe yCTpPOMCTBO Ha3bIBAETCS PETYaaTopoM
XO0a W, KaK MPaBUIO, JOIKHO 00ecrieynBath TONBKO TIaBHOE U3MeHe-
HHUe BeNMYHHBI U MOISPHOCTH HaIIPSKeHws], TMTalomero aprMrarens. Bo
BTOPOM cJIy4yae MPUMEHSIOTCS PyjeBble MAHHKH, TBUTATENN KOTOPHIX
paboTaloT KpaTKOBpeMEHHO (TONBKO B ITEPHOM YCTAHOBKU PYIEBOTO
yCTpOHCTBa B HOBOE IMOJIOXEHME), obecrieynBas MPONOPLHUOHAJILHYIO
3aBHCHMOCTb MEXY TEKYIIUMH IOJIOXEHVSIMY DYYKH YIpaBlIeHUs! HA
MyJIbTe NepefaTyika 1 oM I0BOPOTa PyIeBOro yCTpOHCTBa.

Onpepnenenue. Ynpasnarowum CUZHANOM HA3LIEAIOM OMKAOHEHUE
DYUKU YNDABTEHUS HA NyAbme Nepedamuuxa, a
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KOMAHOHBIM  CUSHAJIOM —  COOMBEMCMEYIOULYIO
eMy INEKMPUYECKYIO eeUMURY [KaK npaguiio, Hanps-
xerue u(t)]. Ilapamemp Osuxenus modeau, noone-
KAWYULL YNPABTICHUIO, — Pe2yAUpyeMoul 8eUMUHOU.

MpuHUMN AUCKpeTHOW Nepepavn
HenpepbIBHOro Ynpasnsiouiero Bo3gencTaung

PaccMOTpUM MpUHUMIT TUCKPETHOH mnepeladyd HelpepbIBHOTO
YIpaBJAIOLIEro BO3AeHCTBHA. B cnyyae mporopuuoHanbHOro ypas-
JIeHHs1 peryaiupyeMasl BeJJMUYMHa MOXeT NpUHUMATh JI00ble 3HaYeH s
B 3aJlaHHOM HMHTepBaJle. HanpuMmep yron noBopoTa fepeaHux KoJec
aBTOMOOHIIA JOKEH NMETh BO3MOXHOCTD IUIABHO H3MEHATBCS B IIpe-
genax £60°. OueBHIHO, YIPaBASIOIMIA CUrHAN HOJKeH BecTd cebs
aHaJOrMYHBIM 06pa3oM — 1NoCae10BaTeIbHO IIPUHUMAas! BCE BO3MOX-
Hble 3HaYeHUS B OTIPeJIeIEHHOM ANaIla3oHe.

D10, B CBOIO O4Yepenb, O3HAYaeT, YTO U IepelaBaeMblii KOMaH[I-
HBIA CUTHaJl IOJXeH ObITh BETMYMHOH HerpeprlBHOU. I1pn Heobxo-
IUMOCTH YIIpaBjieHHs IByMs U Gonee peryJupyeMbIMHA BelUYHMHAMHU
BO3HHKaeT npobyiemMa napasieabHoH flepeladyd HECKONBKMX KOMaH -
HBIX CUTHAJIOB.

H3pecTHBl ABa cnmoco®a pelieHus 3Tod 3agadd. B mepeom ciywae
KaXIOMY M3 KOMaHJHBIX CUIHAJIOB BBIIEJAETCS CBOH KaHall CBs3M, X
TOIa BO3MOXKHa OHOBPEMEHHas Nlepeiaya Bcex KomaH. [1pu ncnoms-
30BaHMM PaaNoCBsA3N paboune 4acTOThl KaHaJl0B HEOOXOIMMO pasHoO-
CUTh 1A UCKIIIOYEHMs MX B3aMMHOro BmsHMsA. IlepedaTyuru v npn-
E€MHMKH TaKOH ariaparypbl IO/KHBI ObITh MHOIOYaCTOTHBIMHM, I03-
ToMy B 3¢Hpe NoTpebyeTCs OTHOCUTENHHO IIMPOKas IMON0Ca YacToT.
YCTpoiicTBa TONY4YalOTCs TPOMO3IKUMHU M JOPOrOCTOSIMMH. Takoi
cr1oco6 HAa3LIBAETCS YACTOTHBIM YILIOTHEHHEM KAHANOB U IIPUMEHSIETCH
B ITpodeCCHOHANBHOM armaparype CrierajbHOTO Ha3HauYeHMsL.

Bropoit cmoco6 — BpeMeHHOe YNJIOTHEHHE — IIpeIioaraer
MOCAEeI0BATEIbHYIO BO BPEMEHM meperady KOMaHIHBIX CHUIHAJIOB
pasnuyHbIX KaHanoB. O4eBUAHO, B 3TOM Clyyae CHIHAJBI YXe He
MOTYT GBITh HETIPEPEIBHBIMU BO BpeMeHH, HO 3TO OKa3bIBaeTcs U He
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obs3atenbHBIM. MI3BeCTHO, YTO NOABHXHOE N300paXeHHe Ha IKpaHe
TelleBU30pa CO3/aeTcs MyTeM IPOelMpPOBaHUA Ha Hero 25 Hemox-
BHXHBIX KapTMHOK B CeKyHny. JpyruMu cloBaMu, HeIpephIBHBIA
IpoLECC, HAlIpUMEpP ABMXKEHUs aBTOMOOWIISA, 3aMEHSETCS T0C/Ie[0-

-~V

-~y

\ T1=k U1

Puc. 1.3. [IpyHUWNT ANCKpeTU3aLy CUrHanos:
a — aHanoroBblii KoMaHAHbIA curHa, 6 — ANCKPeTHbLIN KoMaHaHbIA curHan

BaTEJILHOCTBIO €ro HENOABUXHBIX M300paxkeHui uyepe3 Hebonbliye
IIPOMEeXYTKHU BPEMEHH.

Ecnu npaBuabHO BHIOPATh BEIMUUHY ITHX IPOMEXYTKOB, TO JTHC-
KPEeTHOCTb U300 paxeHuns omymarscs He 6yaeT. [Togo6HbiM 06pa3om,
HeTpephIBHBII KOMaHAHBIM CUrHa u(t) MOXHO 3aMeHMTh Ilepefadei
ero 3Havenudt Ul, U2, U3 u T. A. B OTHenbHbBle MOMEHTH BPEMEHHU
(puc. 1.3, a).

Takue 3Ha4eHUS HA3BIBAIOT OTCYETaMH CHrHAJIA, YeM pe3ue MeHS-
€TCsl BO BpeMeHH KOMaHIHBIA CUTHaJ, TeM Yaile JIOKHBI Cle10BaTh
otcueTnl. Teopema KoTenpHMKOBa MaeT TOUHBIA penient 1o BHIGOPY
MaKCHUMaJIbHO BO3MOXHOTO IIPOMEXYTKA BPEMEHHU Af, TIPU KOTOPOM
HE HapyllaeTcs I1aBHOCTb H3MEHEHHS PerylupyeMON BeTHUUHEBL:

At <1/2f,,

rie f,— Haubonpluas YacToTa B CHEKTPE KOMaH/IHOrO CHrHana.
OTa BenMYMHA 3aBUCMT OT MAaKCUMAaJIbHO HEOOXOMMMOH CKOPOCTH
HU3MEHEHUS] PeryJuMpyeMOi BeJIMUMHBl YIPABIIIEMOR Mofeau U WA
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fonblLIMHCTBA U3 HUX He mpeBbiaer 25 'u (COOTBETCTBYIOIIEe MAKCH-
ManbHOe 3HavyeHue At = 20 mc). Takum o6pa3oM, NepHoI 00HOBJICHHS
uH(popMauH 0 3HaYeHNH ynpasJistionero curtania (T,,) Kaxmoro KkaHana
MoxeT ObITb BRIOpaH paBHbIM 20 mMc. IMeHHO TaKoe 3HaYeHHe HCHONb-
3yercsi B OOJIBIIMHCTBE OOpa3sLoB armaparypsl IIPONOPLMOHATLHOTO
yIpaBJIeHHUs KaK ITPOMBIIIIEHHOTO IIPOU3BOICTBA, TakK M CaMOZIENBHOM.

BbiGop napaMeTpoB AUCKPETHOro ynpasngowlero CurHana

3HayeHue oTcYeTa, [oTyYeHHOe B MOMEHT BPEMEHH ¢, HEOOXOIUMO
riepenaTh Ha yIpaB/sieMylo MOJIe/b 1O MOMEHTA OUePEHOro orcyera
t,. Cuenarb 3T0 MOXHO pa3HbeIMU criocobamu. B ammaparype ympas-
JIEHWs] MONeNsIMH OOBIYHO IIepemaercsi IMPAMOYTONbHBIM HMITYIIbC,
IJIUTENbHOCTh KOTOPOro (T) IPONOPLMOHATIBHA 3HAYEHHIO OTCYeTa
Bri6op napaMeTpoB IUCKPETHOTO yIIpaBJIAIOIIEro curHana(puc. 1.3, 6,
rae «K» — K03¢h G HLMEeHT NPONOPHHOHATBHOCTH).

Cnioco6a KomupoBaHMsI, WUIIOCTPUPOBAHHOTO puc. 1.3, 66110 OBl
JOCTaTOYHO B C/1y4ae OHOIOMSIPHOrO KOMAaHTHOTO CHrHana. PeasbHbIi
CHUTHAJI TO/DKEH HecTH HHGOPMALIMIO HE TONBKO O BEJINUMHE OTKJIOHE-
HHUSA PY4KM YIIPaBJIeHHs HA IyJbTe, HO U HANPABJIEHUH 3TOTO OTKIIO-
Hennd. [ToaToMy OKOHYATeNbHO KOMAHIHBIM CHTHAJ IPEACTaBiseT
coboil 1mocenoBaTebHOCTh UMITY/IBCOB, HA3bIBAEMBIX KAHANbHBIMH,
OIIOpHAas UIMTENbHOCTh KOTOPBIX, COOTBETCTBYIONIAs HEHTPaNIbHOMY
TOJIOXKEHHUIO PYUKH YIIpaBJIeHNs, BHIGUpaeTcs paBHOH

1, = 1,5 Mc,
a OTKJIOHEHHE pYy4kH J1ubo B OMHY, MO0 B APYIYIO CTOPOHY YYUTHIBAETCSA
COOTBETCTBEHHO YBEJIMYEHUEM WIM YMEHBIIEHHUEM MJIMTEJbHOCTH B
npegenax At = +0,5 mc. Pesynstupylomas IIHTEIBHOCTb KaHATBHOTO
uMITyneca (T, ), OYEBHIIHO, MOXET JIeXaTh B Ipeaenax

T, = 1—2 Mc.

B 3TOM Cciyuae He LIUTENBbHOCTD, a €e OTKJIOHEeHHUe (OT OIOPHOro
3Ha4YeHHs — AT) IPOIOPLMOHANBEHO KOMAH/IE.
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Ilepron o6HOBIEHNsT KOMaHAbI 1UIs1 OJHOrO KaHasa 611 Beibpan
paBueM 20 mc. HeTpyaHo momcuutaTh, YTO 32 OAMH IIEPHUON MOXHO
nepenaTe, B MPUHLMIE, KOMaHHble CHTHaBl JecaTd KaHauoB. Ha
NMpaKTHKe MOCNeJHHEe YeTslpe MWUIACEKYHIBl KaXIOro Iepuona
UCTIONB3YIOTCst JUIsSt TlePelladyd CHeuMaJbHOr0 CHHXPOHH3HPYIOIEro
HMIIYJIbca, MHIUOUPYIOIIEr0 IPaHULY MeXIy COCeIHHUMH IIepHO-
Jamu. Takum o6pa3oM, MaKCUMaJIbHOE YHC/IO KaHATIOB YMeHbIIaeTCsl
JO BOCBMH.

IlpuBeeHHble 3HAUEHHS SBASIIOTCS] CTAHAAPTHBIMHU J71s1 IPOMBILI-
JIeHHOW ¥ MOOUTEeNLCKOH alllapaTypel, OBHAKO COBCeM He oOsi3a-
TeJIbHBL TIPUAEPXUBATHLCS MX MMeeT CMBICH B TOM Cllydae, Korga Tpe-
Hyercst obecreynTs COBMECTUMOCTb CAMOIENbHBIX U IIOKYITHBIX Y3JI0B.
IIprHIMIMATBHEIMA X€ OrPaHUYeHHUSAMH Ha NTapaMeTPhl KOMaHIHbIX
HMITYJ/IbCOB SIBJISIOTCA, C OBHOMN CTOPOHBI, XeJlaeMasl IJIaBHOCTh U3Me-
HEHUs peTyIUPYEMOH BeTUUHMHBL, a C APYroi — pOMyCTUMasl IUpHHA
KaHaja CBs3H.

CdopmupoBaHHble BBIIIEONUCAHHBIM  CIIOCOOOM  KaHAJIbHBIE
HMITY/IbCBI faJlee YIIPaBJAOT paboToH MepejaTUNKOB.

BoccTraHoBneHue nepenasaeMoro KoMaHgHoro curHana

B KoneuHowm cuere, I0CIIEAOBaTEIbHOCTh HUMITY/ILCOB KaXI0ro U3
KaHaJI0B Ha BrIXOfe IIpHeMHUKa O0PTOBOH 4acTH arnapaTy Dbl BbILIs-
IUT TaK Xe, KaK U llepegaBaeMble KaHaIbHbIE UMITY/IbCHI (pHC. 1.3, 0).
PaccmMoTpuM mpoueaypsl UX AanpHeiieid o6paboTku s yrpaBiie-
HUS Pery/siToOpaMy XOla ¥ Py/J1eBBIMHA MalllMHKaMH,

KaHan perynsatopaxopna

Ha puc. 1.4, a n3obpaxeHsl 1Ba COCETHUX Hepuofa KaHaJIbHBIX
UMITy/I6COB. IT10CKONMBKY CKOPOCTh U3MEHEHHUs TIepe IaBaeM Ol KOMaH bl
HeBeJlMKa 10 CPaBHEHHUIO C YacCTOTOH CeJOBaHMs MMITYIbCOB, HUX
IJATENbHOCTh B COCEIHMX IEepPUOAax OTIMYAETCS HEe3HAYUTEIbHO.
Ilycts mns onpeneneHHOCTH UTMTENbHOCTh KaHAJIBHOIO MMITY/IbCA
fonbme onopHo#t (1, > 1,). Tak Kak uHPOpMauus O JJIUTEIbHO-
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Puc. 1.4. [lpyHuynn BOCCTaHOBAEHN KOMaHAHOro CUrHana:
a — KaHanbHble UMITYJIbChi; 6 — OO PHLIE UMITY/IbCbI; B — Da3HOCTHbLIC UMITY/IbCbl;
r — HanpsxeHue, nogaBaeMoe Ha ABuraresis

CTH 1IepefaBaeMON KOMaHABI CONEPXUTCA B PA3HOCTU AT = T, — T,,
B IIEPBYIO O4epeb ee M HeOOXOMMMO BOCCTAaHOBHTS.

It sroil uenu mepenHUM (GPOHTOM MPHHATOTO KaHATBLHOTO
HMITy/IbCa 3aiyCKalOT MECTHBIH ONOpPHLIA reHepatop, paboraomui
B XxaywmeM pexume. JimnrensHocTh BEIpabaThIBa@MbIX UM MIMITYJTBCOB
JONMXHA ObITh paBHOM T, = 1,5 McC (puc. 1.4, 6). [Janee npoussoxutcs
BBIYMTAHHUE 3TUX HMITY/IbCOB C IIOJY4YE€HUEM Pa3HOCTHBIX (puc. 1.4, 8).

OueBHIHO, YTO IIpU OTKJIOHEHWH PYYKH YIIPABNEHUS OT Heil-
TPaJIbHOTO TIOJIOXEHMSI N0 KpaiiHero, IUTMTeNbHOCTh Pa3HOCTHBIX
HMIIY/ILCOB OyIeT MeHAThCs B npenenax At = (0—0,5 mc. Ilepuon nx
cnenoBanus (7, ) no-npexHeMy paseH 20 Mc. HerocpeacTBeHHO 3TH
MMITY/IbCBL TIOAaBaTh HA JABHUIaTENb PeryjisTopa xoma Henb3s. [eno
B TOM, YTO 3JIEKTPONBMIaTesb, MHEPLIHUOHHOCTh POTOPa KOTOPOTO
BENMKA, TIPU IMUTAHUKA HMMITYNbCAMH HAailpsiXeHHs], CISIYIOLUIUMU C
yacroroi 50 I'u, 6ynet urpatb posb MexaHH4eckoro Gpuibrpa HUX-
Hux 4yacToT. CKOpOCTh BpaleHusl ero poropa 6ymer onpenensiTbes
CPEIHHM 3HAYEHHEM HATPAXEHUS 3a IIEPHOI CNEIOBAHUS UMITYIb-
COB, KOTOpPO€ MOXHO OIpeenuThb o hbopMyne
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Up=——. (1.1)

Jlerko mopcuMTaTh, YTO IpH aMIUIMTYAE MMIIYJIbCOB, paBHOM
HanpspKeHuo nutaHus (Hanpumep U, = 12 B), cpennee 3HaueHue
HaIpsXeHus: okaxercs pasHbim Uy, = 12 - 0,5/20 = 0,3 B naxe nipu
MAaKCHMaJIbHOM OTKJIOHEHMH PYYKH yIIPaB/IeHHUS.

ITo 3Toit NpuYKHe pasHOCTHBIE UMITYILCHl B KaHaJle pETyasATopa
xoz1a Heo6XOMMMO YIUIMHSITD 10 BEJMYUHEL Ty, [IPHYEM C COXpAHEHHEM
MPOMOPLMOHANLHOCTH YIIMHEHHBIX HMITYJbCOB Yy OTKJIOHEHHS
pYyukH ynpasnenus. Jpyrumu cioBamu, HeoOxomuMmo oOecreunThb
PaBEHCTBO

T, = Ky'AT.

Ecmi koadduument yumtenns K, Bui6pats paBHbM 40, TO u3Me-
HEHHMe pa3sHOCTHOTO MMIyJbCa B mpepenax At = 0—~0,5 Mc BrI3oBeT
M3MEHEHNEe YUIMHeHHBIX HMITy/IbCOB B auanasone 1, = 0—20 Mc
(puc. 1.4, 2). CooTBeTCTBEHHO CpeHee 3HaYeHHE HaNpsKEeHH s, 110/1a-
BaeMOro Ha IBUTaTellb, OllpefeseMoe Tenepb Gpopmynon

Up=—r®, (1.2)

OynmeT MEHATRCS OT HyJ/IS 0, IpuMepHo, U, = 12 B. Tak paboTaior kaHabl
IIPAKTUYECKH BCEX PETyIsITOPOB XOJa.

IToMuMoO yIIMHEHUST UMITYJILCOB, B PeTyJIsATOpe XO/a ellle HOMXHA
ObITh pellleHa 3amaya paciio3HaBaHMs 3HaKa Mlepe1aBaeMoil KOMaH Ibl,
onpenensiomiero HarpasjieHHe BpauieHus: UCIIOIHUTENBHOrO IBUTa-
Teld.

Kauan pynegoit MaLUHKKN

Paccmotpum Joruky padorsl pyieBod MamuHKH. ITyCTh pydka
yIIpaBJieHus NlepeTHUMH KoJllecaMy MOJIEIH U CaMH IepeIHUE Koneca
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HaxO[AATCSl B HEUTPATBHOM TOJOXEHUH. JITUTEIbHOCTD KaHAJIBHOTO
HMITYJIbCa IIPU 3TOM paBHA

T, = T, = 1,5 MC.

K

JumurensHocts At = 0 (cM. puc. 1.4, a, 6, 6). JIuraresns pyneBoit
MALINHKY He BpamaeTcs.

Ilpy oTKJIOHEHNH PYUKH YIpAaBJIeHUs OT HEUTPAJILHOTO I0I0XKEe-
HHS, JJIUTEIbHOCTb KAHANBHOTO MMITYJbCA CTAHOBUTCA OonblIE T,
(nanpumep 1, = 1,7 Mc). YIIMHEHHBIH Pa3HOCTHBIA HMITYIIbC TTPUBO-
IHUT IBUTaTesb BO BpameHue. MexaHn3M IOBOPOTA, IIOMUMO KOJIEC,
BpAuaeT U PEryjiaTop AIMTENILHOCTH OIIOPHOTO MMIIY/bCa, BHpaba-
TBIBAEMOro 0OpPTOBBIM reHepaTopoM. J{BUraTeib OCTAaHOBUTCS B TOT
MOMEHT, KOrIa AT CTaHeT PaBHBIM HyJIO0. B HOBOM yCTaHOBMBIIEMCS
MIOJIOXKEHUH JUINTEIBHOCTh OIIOPHOrO HMIIYJIhCa OfAThL OYNET paBHA
IJIMTEIbHOCTH KOMAHIHOTO (B HalleM IpUMepe T, = T, = 1,7 MC.)

BoiBoAl. Kanan pyneeoii MauiuHKu omauiaenics om KaHaia peay-
JAMOPA X004 HANUYUEM CEA3U MEKAY MEKyUiUM NON0Ke-
HUEM DYLe8020 MEXAHUIMA U ONUMENbHOCHIbIO ONOPHbIX
UMNYIBCOB.

ITone3no OTMETUTBH, YTO UIMTEBHOCTh PAa3HOCTHOTO MMITYJIbCa
Terneph 3aBUCHT OT CKOPOCTH OTKJIOHEHHUs PYYKHU YIPAaBJIECHUS U, B
CBOIO OY€pe/ib, ONpeiensieT CKOPOCTh BpaIleHus JBUraTeNs PyJieBOd
MalIMHKY Ha 3Ttane oTpaboTku KoMaHael. Ha a1y cKopocth TaKxe
BIsIeT KO3GUUMEHT YUIMHEHHS UMITYJIbCOB K, Onpenesnsiomuii,
B KOHEUHOM CYETE, BEJIMUMHY HANPSDKEHUS, ITUTAIOUIETO JBUTATEND
pYyJ€BOM MAalIMHKK. AHAJIOTUYHO IpeAbIAYIIEMY Cllydalo, KaHal
JIOJDKEH COMEPXKaTth YCTPOHCTBO PACIIO3HABAHMA 3HAKA PA3HOCTHOIO
HMIIYJIbCa, HECYIETO HHGOPMALHIO O TpebyeMOM HarlpaBjleHUH Bpa-
IEHHUS UCTIOIHUTESIBHOTO IBUTATENSI.
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BbiBop. Kax 6udno u3 npusedennvix paccyxoenui, y KaHaioe pezy-
AAMOpa xo00a u pyneeoil MAUUHKU OMAULAEMC IO2UK
pabomst. MONBKO UCNOJHUMENBHBLX wacmeli, Qopmupo-
BAHUE K€ KOMAHOHO20 CUSHANA U CNOCOD NOYHEHUS pA3-
HOCIHbIX UMRYJLCO8 NOAHOCMbIO udenmuunsl. [1o 3moll
RPUHUHE 8 MHO2OKAHAJbHOI annapamype 8vlxodbl KAHA-
7106 OeRAIOMCS YHUGEPCANBHBIMU, U K KAXKOOMY U3 HUX
UMEEMCSL BO3MOKHOCM HOOKIIOHAMy AUbO peyrsmop
x00a, bo pynesyo MauurKy.

dopmMupoBaHue KOMaHOHOK NOCLINKN

Ilepen paccMoTpeHueM CTPYKTYPHO#M CxeMbl HEOGXOOHUMO YTOY-
HUTP ellle onuH MoMeHT. |10CKONbKY KOMaH/IHbIe CHTHajbl KaXjioro
KaHaJia IIPeJCTaBasioT co00i MPSIMOYTONbHbIE UMITYJIBCHI, TO IIPU MX
HEIOCPEeCTBEHHON TOCneoBaTeNbHON Mepenade pe3yiabTHPYIoast
KOMaH/HasA IIOChUIKA IIPEACTaBisia Obl OMH UMITYJIbC CyMMAapHOU
IUIMHBI, YTO KCKMIOYWIO Obl BO3MOXHOCTH Pa3leNieHUs] KaHajJIoOB Ha
NpHeMHOM cropose. 1o 3Toil npruyKnHe Heo6XOIUMO IPUHUMATh Mepbl
10 UHMKALMY TPaHHULBI MEX LY UMITYIbCaMH COCEHUX KaHalloB,

Onpenenenue. Komanonaa nocsiika — odun nepuod nepedau
KOMAHO 8CEX KAHANOS.

B npocredimeii nByxkanaJbHOH ammaparype yCTpoHcTBo ¢op-
MHPOBAHHSA KaHaJBHBIX HMIIYJILCOB OOGBIYHO IIpEnCTaBIsieT COGOH
aBTOKOJNEeOaTENbHBIA MyNbTUBUGPATOp, IONOXUTENBHBIA HMITYIIBC
KOTOPOTrO HCHONb3yeTCs Ul TEPeJayd YIpaBisioOlero CUrHana
MEepPBOrO KaHajia, a OTPHNATENbHBIA — Ui mepefayd BTOPOro
(puc. 1.5, a). TIpenycMoTpeB pa3sfelbHYI0 PeryIMpoBKY JIUTENb-
HOCTEH 3THX HMITYJIbCOB COOTBETCTBYIOIIMMH py4yKaMH YripaBjie-
HU, ofecrieynBalOT He3aBUCUMOE (POPMHpOBaHHE 1BYX KaHAJbHBIX
HMITYIbCOB. MHMKaMeit rpaHULbl MEX 1y KaHallaMU 311eCh SIBASleTCs
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Puc. 1.6. VinniocTpayms B3anMHOIro BANSIHWAS KaHanos

CMEeHA ITOIAPHOCTH MMITYJIbCOB, YTO MOXHO JIETKO HCIONL30BaTh Ha
IIPUEMHOM CTOpPOHE VIS Pa3fiefieHus] KaHaJIOB.

Onnako Tako# crioco6 UMeeT OIMH O4eHb CYILeCTBEHHBIA He0-
CTATOK: MEXAY KaHajlaMu BO3HHMKaeT B3aMMHasi CBsA3b. llepuon
CNe0BaHUs UMITYJbCOB HA BBIXOE KaXIOTo KaHasna B IIpHEeMHHKE
(puc. 1.5, 6, ) 3aBUCHUT OT LTUTEILHOCTH KaK COBCTBEHHOTO KaHab-
HOTO MMITy1bCa, TaK U OT [UIMTEJBbHOCTH KOMAHIHOrO HMITy/IbCa
cocendero Kanaiua. [1ocKoabKy repuos cie0BaHus BXOIUT B BhIpa-
XKEHHUE JUIS CPeIHEro 3HAYEHUS YIMHEHHBIX UMITynbCcoB (1.2), cko-
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pocTh BpaIEHUS HCIONHUTENBHBIX ABUraTeled KaxJoro KaHana
Oyner 3aBUCETh OT JJIMTEIbHOCTH KOMaHIHOTO MMIIyJibCa B COceln-
HeM KaHaje.

Jaxe eciu IIUTeNBHOCTb COCETHEr0 KaHaJIbHOTO MMITYJIbCAa HE
MeHSETCsI, TO U3MEHEeHHe COOCTBEHHOTO KaHAIBHOTO UMITyJIbca ByneT
BIMSITL Ha CPeJiHEE 3HAUEHUE HaTIPSDKEHUS IBAXIBI:

* COOCTBEHHO Yepes T;

* yepe3 MEHSIONIMIACS [1epHo]] IOBTOPEHNUS, PABHBIMA B 3TOM ClIy-

qae Ty =11 + 1y

BoiBofA. 3agucumocms mex0y yenom OMKAOHEHUS PYHKY ynpaee-
HUSL U peeynupyemoil sequduHoll yxe He 6ydem npamonpo-
nopuuonansroli (cm. gopmyny 1.2), wmo ne ecezda npu-
EMAEMO HQ NPAKMUKeE: 8 KAHANe PYLesoil MAULUHKY MO
npugedem UMb K UIMEHEHUIO CKOPOCMU Ompabomxu
pyaesozo yempoticmea 6e3 ouubru nepedavi eeuHUHb
YNpaensoueeo CusHad, a 60m 8 KaHale peyiamopa
X00a u3meHenue CpedHezo 3HAUEHUS HANPAKEHUS NPAMO
nosausem Ha CKopocmb MOOenu.

Ha puc. 1.6 usobpaxeHs! 3aBUCUMOCTH HampsikeHus: Ug, mis
OIHOTO KaHajJa OT JUIMTEJbHOCTH PasHOCTHOTO MMIIyJbCa 3TOTO
KaHaja (At;) IpH Pa3slUuHBIX 3HAUEHMSX PA3HOCTHOTO HMIIy/IbCa
(A1,) B nmpyroMm Kanane. KpuBbie nocrpoensl 1o (opmyre 1.2.
CruiomIHbIe TMHUHA COOTBETCTBYIOT OIHMHAKOBOH HMCXOMHOI AAUTENb-
HOCTH KaHAJIBHBIX UMITYJIBCOB T = Ty = 1,5 MC, Ilepron IOBTOPEHUS
npu 3ToM paBeH T4 = 3 Mc (B OTCYTCTBHE KOMaH B 060HX KaHaJlax).
TTyHKTHUpPHBIE TMHUK OTPaXaloT 3aBUCHMOCTD ITPY BBEIEHUH aCHMMe-
TPHHU MeXNly UMITyJIbcaMu (1,9 = 1,5 Mc, 15 = 8,5 Mc), nnepuon 1osro-
penus T o B 3TOM cilyyae B3sIT paBHbIM 10 MC.

Tlyctp nepBblii KOMaHTHBIA UMIIYIbC (T{) yIpaBiseT CKOPOCTBIO
IBWXKEHHs MOmesy, a BTopod (T,) — ynIOM IOBOpOTa IeperHHx
konec. Hanpsixenue nuranus BeibepeM paBabiM 12 B. M3 rpadukos
BUJHO, YTO IIPH OAWMHAKOBOW HCXOMHOH JIMTEbHOCTH KaHAJIbHBIX
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HMITYJILCOB U IMoBopoTe HarpaBo (At2 = +0,5 Mc) HanpspkeHue Ha
TAroBOM ABuraresie Uy, MPU MOMTHOM OTKJIOHEHUH PYKOSITKU YIIpaB-
neHus Briepex (A1l = +0,5 mc), 6yaeT paBHo 6 B.

Ilepeson nmepesHHX KoOJeC B KpaiiHee JieBOE IIOJIOXKEHHUE
(A2 = -0,5 mc) Bbi3oseT Bospacranue U, no 8 B. Ecnu mpu 3tom
BKTIOUMTD emle ¥ 3aaHuil xof (Aty = 0,5 Mc), TO Ha TATOBbIN ABUTA-
Tesb OyzaeT noxaHo yxe 12 B. OueBuaHO, CTOMb CyHIECTBEHHAS CBSI3b
MexXJly KaHasiaMH CO3aeT HeyRo6CTBa MPH yIIpaBiIeHUH MOZAEIBIO.

Beenenne acuMmerpuu MeXIy KaHaNbHBIMM HMITYIbCAMU YIyd-
maer cutyauuio. U1 pacCMOTPEHHBIX B IIPUMEPe UCXOAHBIX [TapaMe-
TPOB KOMaHIHbIX UMITYJIbCOB (TIYHKTHPHbIE JIMHUU Ha rpaduke), Cpea-
Hee HalpsXEHUE Ha ABUTaTese, [PU TeX XKe U3MEHEHHSX MTO0XKEHNS
PYUK# yIIpaBJieHUs, MEHSIETCA yXe JIUIIb B Iipesenax 10—12 B.

MoxHO ocCTaBaSTh HUCXOAHbIE IUTEIBHOCTU OZMHAKOBBIMU, HO
yBenuuuBath MX abconioTHele 3HadeHus. Ilpu arom Oymer pactu
IlepUozA noBropeHus (6e3601e3HeHHO ero MOXHO yBelIu4uBarth 10 20
MC), ¥, KaK 3TO ABCTBYET U3 GopMybl 1.2, OTHOCHTENbHOE BIUSHUE
KaHanoB OyzeT yMeHbIaThcsa. MMeercss B BUIY, YTO MaKCUManbHOE
3HaueHHe At B KaXJOM KaHaJjie OCTaeTcsl IPpH 3TOM HEM3MEHHBIM U
paBHbIM 0,5 Mc.
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Puc. 1.7. KomaragHas nocbiyika ¢ GUKCHUPOBaHHLIM NepUCaoM NOBTOPEHUS:
a, 6, B — KOMaHAOHEIe curHajibl 1-ro, 2-ro v 8-ro kaHanos;
r — pesynbTUpYoLas KoMaHaHas! Nocbika
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JUTst PNHOTO UCKIOYEHHUst B3AUMHOTO BIMSIHUSA KaHaJIOB LIENecoo-
6pa3Ho cTabHIH3NPOBATH NMEPHON NOBTOPEHHS: KOMaHAHAs [TOCHIIKA
IUIst ABYX M Oonee KaHajliOB AOJXKHA BBHIVIALETh B COOTBETCTBUU C
puc. 1.7, 2. Ha puc. 1.7, a, 6, 6 noxa3aHbl UMIYJIbCH [1€PBOrO, BTO-
pOTr0 M BOCBMOTrO KaHalOB, CJIEAYIOLINE C NEPUOIOM IIOBTOPEHUS
T,. Mexny oKoHYaHHUEM MMITYJIbCA MOCTIEIHETO KaHana U HadaioM
OYEPENHOro Iepuoia Mepejayd AOMXKEH OCTaBaTbCsl BPEMEHHOIA
[IPOMEXYTOK, Ha3bIBAEMbIIl CHHXPONAY30# T, C IOMOLILIO KOTOPOH
Ha NpueMHOl cropoHe Oyaer obHapyXuBaThCd Havano OYepesHOoro
L{MKJIA [Tepelavy KOMaHAHON MTOChIIKH.

B MOMeHTEH BpeMeH#U, COOTBETCTBYIOMME IPAHUIIAM MEX LY KaHanb-
HBIM UMITYNbCaMH, GOPMUPYIOTCS KOPOTKHE (TPaHUYHbIE) UMITYLChI
IJIATENBHOCTRIO T,.. JUIMTENbHOCTh KaHaNbHBIX UMIYJILCOB TENEPb
3aKOAMPOBaHA B PAcCTOAHMU MEXIy GPOHTaMH COCERHUX I'PaHu4-
HbIX. B TakOM Buie KOMaHIHYIO TOChUIKY MOXKHO OTIIPABJISATh B KaHas
CBSI3U,

HeckonbKo CnoB 0 NapaMeTpax HMIIYJIbCOB KOMAHIHOM IOCBLIKH.
[U1s yBepeHHOro pa3fiefieHUs] COCeAHUX TPaHMUYHBIX MMIIYJAbCOB Ha
BBIXOJE NpUeMHuKa (rae ux ¢opMa OymerT Aaneko He WAEanbHOM)
UX AJIUTENBHOCTh HE ROJXHA MPEBBIATh NOMOBUHB MUHUMANBHOM
ITUTEIbBHOCTH KaHAIBHOTO uMmnynsca, 1. e. 1, < 0,5 mc. C apyroit
CTOpPOHBI, YMEHBUIEHHUE [UIUTENbHOCTH, KAK U3BECTHO, YBEIMYMBAET
HIMPHHY CHexTpa uMnynbcoB Af, =~ 1/t.. Ecmu ucnons3yercs paauo-
KaHaJ, TO IPY aMILIUTYAHOH MORYISALIMY IIMPUHA CIIEKTPa PadloCHTr-
Haja JOTIONHUTENBHO YBEIMYUTCS BIBOE.

Beizie ropopunocs, 4ro Nonoca U3;1y4aeMoro cMrHana He JOMXKHa
npesbiiath 20 k1. B 3ToM cnydae MUHUMANbHO BO3MOXHAst IUTH~
TENbLHOCTb onpenenuTcst Gopmynoi 1, = 1/10 = 0,1 mc. Ipu vacror-
HOU MOAYJISIMY TOI K€ Monoce YacToT Oyner COOTBETCTBOBAThH Oonee
MIPOTSIXKEHHBIN CUTHaN.

HeobxonuMo yuecrts erie TOT GakT, 9T0 YeM KOPOUe UMITYJIbC, TEM
MEHBIIE €ro 3Heprus, a 3HaAUUT U JaNbHOCTh AEUCTBUS PagHONHHUN.

C yueroM nipuBeleHHBIX PacCyXAeHuil iienecoobpa3Ho BbibpaTh
7. = 0,5 Mc.

ITpu BrIOpaHHOM mNepuoAe NOBTOPEHUs! W MaKCUManbHOW ANH-
TEJIbHOCTH BCEX BOCBMM HMIIYJIbCOB, MUHUMAalbHas IJIWTENLHOCTh
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Puc. 1.8. CTpykTypHasi cxema riepenarinka KOMaHA

cuHXpornay3bl Oyznet paBHa 4 Mc (B 1Ba pa3a AjMHHee Jo0oro KaHanb-
HOTO UMITYNbCa), 4ero BIIOJHE JOCTATOYHO IJIS €€ YBEPEHHOTO Bhize-
JIeHUs Ha IPUEMHOii CTOpPOHE.

CTpyKTypHasi cxeMa nepepaioLieit Hactn

ITocne ToOro, Kak pacCMOTPeHBI BCE MpOLERypbl, HeoOXonuMbIe
g GopMUPOBAHUSA KOMaHIHOH ITOCBUIKH, JIETKO COCTABUTH CTPYK-
TYPHYIO CXeMy YCTPOMACTBa Iiepenayd KOMAHI JUCTAHIMOHHOTO
ynpasieHus (puc. 1.8). Bo-niepBsbix, HeoOx0a1M TaKTOBbI1 TEHEPATOP
(TT), onpe nenstomuil EpUOL NOBTOPEHM ST KOMaHIHOM nockuiky T,
3agHuM (GPOHTOM TAKTOBBIX UMNYJILCOB 3amyckaercd (opmuposa-
Tesb nepBoro KaHanbHoro umnynbca (OKU1), miuTenbHOCTh KOTO-
poro u3MeHsieTcs noTeHuuoMeTpoM R1, MexaHU4eCcKy CBS3aHHBIM C
COOTBETCTBYIONMIEH pydYKoH yripasieHus. 3agHuM ¢pontom OKU1
samyckaercss ®KM2, v tax ganee (puc. 1.7, a, 6, 6).

HMMnynbCcbl ¢ BbIXOZA TaKTOBOTO TeHepaTopa U KaHalbHbIE
UMOYALCH C BBHIXOHOB Bcex (popMmupoBaTeneil NMocTynaiT Ha maud-
¢depernupylomue uenu JH1—AI19. C ux BHIXOZOB KOPOTKHUE TMONO-
XKUTENbHbIE BCIIIECKH, COOTBETCTBYIOMME 3aAHUM (POHTaM, Ipo-
XOAT 4epe3 paspesnuTesbHbIe DUOAbl Ha 3alyck (POPMUPYIOIIETo
ycrpoiictBa (®Y), obecrieunBaioniero nonyyeHue HOPMHPOBAHHbIX
1O UIMTENbHOCTH U aMIUIUTYZe TPaHUYHBIX UMITYNbCOB (pHc. 1.7, ).
CdopmupoBaHHOI TaKMM 06pa3oM KOIOBOU MOCBUIKOH YIIpaBAsSeTCs
nepenatuuk (ITPI) coorBeTCTBYIOMLErO KaHana CBSI3M.
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Puc. 1.9. CTpykTypHasi cxeMa npueMHOJ 4acTu

IIpu xenaHuM MOXHO MCHONb30BaTh 0GOEe MeHbIIEE KOJIUYe-
CTBO KaHasoB, oTOpackiBas guimHue OKUW, A1 u auonbi, HauuHas
¢ nocaenaux. Ilepuon nosropeHusd T, ripy 3TOM MOXHO OCTaBUTH
NIPEXHUM, MO0 YMECHBIIUTL Ha BEJIMYUHY 2n MC, Iie h — Kojauye-
CTBO OTOPOIIEHHbIX KaHAJIOB.

VYMmenpiiedue T, ynpomiaeT peanu3anMio YIITMHUTETIEH HUMITY/Ib-
COB B IIPHEMHO YaCTH araparyphl.

CTpYyKTypHas cxeMa NpUeMHoOii 4acTH

Kaxum 6561 11 Ob11 NpueMHUK (rosunist 1 Ha puc. 1.9), npuHATHLII
U NPOAETEXTUPOBAHHbI CUrHaJl Ha ero BhIXoze OyAeT NpeacTaBisiTh
IOCTATOYHO MCKAaXEHHOe ronobue repenaHHON KOmOBOH IOCHIIKHU
Ha ¢oHe mymoB. Ha puc. 1.10 uMmysbcbl KOTOBOA ITOCBUTKH B BBIXOJ-
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Puc. 1.10. Sniopbi HanpsikeHU B XxapakTepHbIX TO4Kax NpUeMHON 4acTu
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HoM HanpspxeHuu Uy u3obpaxeHb! oTpUuaTeabHbIMU. LIS yeTpaHe-
HUS IIYMOB U BOCCTAHOBJIEHUS IPSIMOYTOJIbHON (OPMBI TPaHUIHBIX
nMnysbcoB (HanpsxeHue U, Ha puc. 1.10), ¢ onHOBpeMeHHoii HOp-
MHUPOBKOH UX aMIUIUTYIBI, UCHOIb3YEeTCs] KOMIIApaTop HANPSIKEHUs
(2), nopor xoroporo Uy, yCTaHaBIMBAETCA HUXE MAKCHMANBHOIO
YPOBHs1 IIYMOBBIX BHIGPOCOB.

IIpsiMoyronbHBE TPaHUYHbIE MMITYJILCHI CTAHAAPTHOM aMILTHTYIbI
NIOCTYNAIOT B KaHANbHBIA pacripeaeauress (3), rae u3 HUX ¥ GopMu-
PYIOTCS KaHaJbHbIE MMITYJIbChI C TIEPBOTO [10 BOCHMOI, ITOCTYIIAIOUTHE
Janee Kaxnabii Ha cBoil Bbixom. CxeMa BBIEEJIEHUS CUHXPOIAay3bl,
UCIIOJb3YS TPAaHHYIHBIC UMITY/IBCH, (POPMUPYET [UIs1 KAHANBHOIO pac-
TIpeJesmTeis CUrHal Hayajla ouepeHOM KOJ0BOi NOCBLIKH.

KaHanbHbeie MMIy/JbChl Ha BBIXOAAX pactpeiesureNs (T, _T,g)
UMEIOT TaKOH Xe BUI, UTO U Ha pHc. 1.7, @, 6 U SBISIOTCS YHUBEPCATIb-
HBIMM YIO OTHOIIEHUIO K MCITOJIHMTEIbHBIM yCTpoicTBaM. JdpyruMu
CJI0BaMH, K JI0OOMY M3 BEIXOIOB MOXHO IIOAKJTII0YATh KaK PETYAsATOP
XOZa, TaK M py/leByl0 MamIuHKy. COBMeCTHO paboTaioliye KaHalb-
HBIR pacripefieITeNb U CXeMa BbiIeIeHUS CHHXPOIIay3bl Ha3bBAIOTCS
JemudpaTopoM KaHalIbHBIX HMITYJIbCOB.

CTpyKTypHasi cCXeMa perynsropa XxoAa v py/ieBoii MalinHKN

Perynarop xoma omiMyaercss oT pyjncBod MamuHkU (pHe. 1.11)
OTCYTCTBUEM MEXaHHUECKOH CBSI3U MEXJAY UCIIOJHUTENbHBIM JBUra-
TesieM (6) ¥ MoTeHHUOMETPOoM 06paTHO# cBA3U R, ONIPEReJISIONnIUM
IJTUTEIbHOCTD OIIOPHBIX UMITYJIbCOB Ty.

PaccMoTpuM npHHUHIBI QYHKUHOHHPOBAHHS PEryasTopa Xona.
KaHanbHbli uMITysbC, IUIMTEILHOCTb KOTOPOTO T, MOXET HAXORUTHCS

Rogpl — T ————— J
Tk>To :
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Puc. 1.11. CTpykTypHasi cxemMa UcnosHNTebHbIX YCTpoicTs
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B npejesax 1—2 Mc, ¢ BbIXOna pacrpene/MTeis [TOfaeTcs Ha OfUH U3
BXOAOB BpeMeHHoro pasauuures (2). KpoMe Toro, cBouM nepesHum
(GpOHTOM OH 3arycKaeT reHeparop oropHoro curdana (1), paboraio-
U B XAYLIEM peXUMe.

BripabaTriBaeMblli 9TUM YCTPOMCTBOM OIMOPHBIM UMITYJIbC UTU-
TeJIBHOCTBIO Ty = 1,5 Mc mopaercsi Ha BTOPOH BXOn Pa3jIMUMTENS.
ITocnennuit paboraer TakuM oOpa3oM, 4TO IPH T, > Ty Pa3HOCT-
HbI CHTHAJNl AT [TOSABJISIETCS Ha BEPXHeEM, [10 CXEeME, BLIXONE, a MPHU
T, < Ty — COOTBETCTBEHHO Ha HIDKHeM. Buj pa3sHOCTHOrO CHrHana
roKa3aH Ha puc. 1.4, 8.

IIponopiioOHanbHO pacTsHyThie ¢ MOMOMIBIO ymiMHUTenel (3)
Wik (4) 1 ycwieHHble O MOINHOCTH KJIIOYeBbIM ycuiauTeneM (5)
VIMITYJIbCHI TIONAIOTCS Ha TsroBbill asuratens {(6). Hanpasnenue ero
BpaieHus OyneT orpenensiTbCs TeM, [0 KAKOMY U3 BXOHOB (a win 6)
[OCTYNaloT yIUIMHEeHHble UMITY/IbChI, @ CKOPOCTb BPALIEHUs — CPen-
HHMM 3HayeHHeM UX HalpsKeHusl, onpenensieMbM Gopmyoi 1.2,

Otanune pyleBoil MAIIHHKHA 3aKAI0YaeTCS B TOM, YTO gBUraresb
(6) npuBORUT B AEHCTBHE MEXaHMU3M IOBOPOTA PYJIEBOr0 YCTPOH-
CTBa M MU3MeHAET CONPOTHUBJIeHUE pe3ucTopa R ., CBA3aHHOIO ¢ 3TUM
yCTPOHCTBOM. Pe3ucrop, B cBOIO ovepenb, onpenesisieT IIUTeJIbHOCTb
ONOPHbBIX UMIIYJIBCOB Tj, TONABAEMbIX HA BpEMEHHOH pa3jiniuTeNb.

O6pamaio BHHManHe Ha TO, YTO Pa3HOCTHblE MMIYJIbCHI Ha BBIXONIE
BPEMEHHOTO pa3nuuuTens Termepb OymyT CymiecTBOBaTh TOJIBKO B
TedeHHe KOPOTKOro MPOMeXyTKa BpeMeHH, TpeOyeMoro Ha [moBOpOT
PYJIEBOrO YCTPOMCTBA B HOBOE YCTOHYUBOe IOJI0XKEHUE, IIPU KOTOPOM
ITUTENTBHOCTH KaHAIBHOTO U ONIOPHOTO UMITY/IECOB BBIPABHUBAIOTCSI.

IIpuyeM no Mepe noaxona pyaeBoro ycTpoHCTBa K HOBOMY 3aiaH-
HOMY IIONOXEHHUIO, ITUTEJbHOCTh PAa3HOCTHBIX UMITY/JIbCOB, a 3Ha-
4UT ¥ HanpsixeHue U, nuraioulee nBuraTesb, GynyT yMeHbIIATbCS.
ITockonbKy nBMraremo aisl BpallleHUs naxe ¢ MUHHMalbHOH CKO-
pocTbio Tpebyercst HeKOTOpOe Toporopoe Hampsikenue Uy, TO OH
ocraHoBUTCS 1pU Uy, < Uy, KOTHA PA3HOCTHBIA UMITY/IbC eme He
0o6paTUTLCS B HYJb.

Ilo 3T0i#i Xe npuYMHe ABUTaTENb He cPa3y HAuHET IOBOPAavYMBaTh
py/ieBOe YCTPOMCTBO Mocie O4epenHOro OTKJAOHEHHUS PYUKM ynpaB-
JleHHsl, a TOJIbKO KOTrAa pa3HoCTh T, —Ty CTAHET TakOi, 4TO COOTBeT-
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crByiollee eil HanpskeHue Uy, NPEBBICUT HANpPSXEHHE TPOTaHUs
JBHUTaTes.

D710 03HAYAET, YTO KOMAHJA YIIPABJCHUS PYJIEBbIM YCTPOUCTBOM
Bcerga Oynet BhITOMHATHCS ¢ omMbkoi. OmmubKy MOXHO yMEHBIIATD,
€ 0AHOI cTopoHbl, BoIOMpas 6oee KayeCTBEHHBIE MCITOJIHUTENbHbIE
IBUraTesy ¢ MajibiM HarlpskeHueM TporaHus. C apyroi cropoust —
MTOBBIIIAS KOIDOUIMEHT YIUTMHEHUS Pa3sHOCTHRIX UMITYJIbCOB, TAKUM
00pa3om, 9To0bl Jaxe rpy Maiol UX AJUTEILHOCTH JBUTATENb [TONY-
qaJl [MUTAIONIEE HANPSIKEHUE 3HAYUTEIbHON BeIMUMHBL VIMEHHO Tak
¥ peIaeTCs 3Ta 3a7a4a B [PaKTUYECKUX KOHCTPYKLIUAX.

Panee orMevanocs, 4TO IS IIPUBENEHHBIX [TapaMeTpOB KOMaHA-
HOM MOCBUIKM KOd(puimenT yamHeHus (K,) B kaHane perynsropa
xofa BeiOupaercst paBHeM nipumepHo 40. D10 obecrieurBaer nporop-
ITUOHAJIbHOE M3MEHEHME CPEaHEro 3HaueHUs HaIIpsKEHHSI, [TofaBae-
MOT'O Ha TArOBBIi IBUraTesb B rpeaenax 0—U, nmpy U3MEHEHHH pa3-
HOCTHOTO UMITYJIbCa B MaKCUMalibHOM HHTepBane At = (—0,5 mc.

MU1st kaHaa py/neBod MalIMHKU 3HaueHHe K, GepyT B TpU-IIsITh
pa3 Gosblue, 4To obecriedMBaeT rofgady Ha JBUraTesb MPaKTHIECKH
BCEro NUTAIOMIErO HAMPSXEHUS B TeueHHe Oojblieil yacTv nepe-
XOIHOTO Tpollecca Iepeknagky pyjeBoro ycrpoicrsa. M Tonpko Ha
3aBEPINAIOIIEM 3Tare IIPOLIEcCa pPEeryJMpoBaHMs], Korja IJIMTEIb-
HOCTbh Pa3HOCTHBIX UMITYJbCOB yMeHbInaercs npumepHo no 0,1 mc,
NUTAIONIEE HAMPSXKEHUE HAauMHAET NPONOPLIMOHANBLHO 3aBUCETh OT
At ¥ yMeHbIlIaeTcs, obecrieunsast INTaBHbIN TOIXO] PYJIEBOTO YCTPOi-
CTBa K HOBOMY IIOJIOKEHHIO PAaBHOBECHSI.

Ecmm nHepuMoHHOCT ABMratelsi Beqmka uin K, Beibpan upes-
MepHO bONbIIMM, MOXET BO3HUKHYTh KoebarepHbIl IpoLece pyJie-
BOTO YCTPOHCTBA BOKPYT IOJIOXEHUS paBHoBecus. I1o 3roil npuunHe
B PEaJIbHBIX CXEMAX, KakK [TIPaBMJIO, IPEAYCMATPUBAETCS] BO3MOXHOCTD
peryJMpoBKH BeJHuUMHBI Kod3dduimerHTa ymmuHenus. Kpome rtoro,
IUIS PYJIEBbIX MALIMHOK CJEXyeT BhIOMpaTh ManoOMHEPLHMOHHBIC ABU-
raTeJiy, HapuMep C I0JIbIM poTopoM u3 cepuu OI1P.



MABA 2

OOPMUPOBATEJIU KOMAHA

I'nasa nocesawiena wuugpamopam — ycmpoticmeam
gopmuposanus komand. OCHOBHOE HUMAHUE YOeNeHO
CXeMOmexHuKe Wugpamopos (cucmem SUCKPemHo20

1 HPONOPUUOHABHO20 YAPASAECHU).
Kaxdas cxema conposoxdaemca onucanuem,
uHcmpykyueii no c6opxe/nacmpoiixe
U DUCYHKOM NEYAMHOLU Naamol.



2.1. NpepBaputenbHble 3aMmevyaHUa

IiudpaTtopsr 18 anmaparypel ¢ YaCTOTHBIM KOAMPOBaHHEM
U3HAYaJIbHO CTPOWIUCH Ha 6a3e reHepaTopoB rapMOHUYECKHX KoJjie-
Oanuii [2]. B npenbinyuieit raBe oTMe4anoch, YTO KOZOBblE 4aCTOThI
IOJDKHBI UMETh HeDonbIue 3HaYeHUs, a 3To TpebyeT NpUMeHeHUs B
KosiebarebHbIX KOHTYypax Karymek MHAYKTUBHOCTH 3HAYMTEIbHOMN
BeqMYUHbL. B ormchiBaeMoM B [2] reneparope no cxeme Kommiriia,
HarpuMep A CaMOrO HU3KOYaCTOTHOTrO KaHaia Tpebyercst MHIYK-
TUBHOCTB B 0,44 T'H.

KoHcrpykTHBHO €€ MOXHO peau3oBaTh JIubo Ha GpoxHeBoM, J1ubo
Ha KOJIB1IE€BOM cepredHuKke U3 peppura. KaTymxa npu 3ToM noixHa
congepxarb 450—500 BuTKOB; 4T00OB! MX MOXHO OBUIO Pa3MeCTHTh Ha
cepnevyHMKe, BHENTHHI TUaMeTp KOJbiia NOXEH UMETh MHHUMYM
16—20 mmM. [laxe derbipexKaHIbHBIA MudpaTop OyneT UMeTh yXe
3HAYUTEIbHbIE Pa3MePhL

Kpowme toro, 3a cuer pasbpoca napamMeTpoB CepaeYHUKOB HEBO3-
MOXHO TOYHO Peanu30BaTh PaCUeTHYIO MHAYKTUBHOCTb U IPUXOIUTCS
nonbupare YMCIO BUTKOB IS KaXOOW KaTyIIKM WHIMBULYATbHO,
4Yro BecbMa HeynmoOHO npu usrotosieHuH. C ydeToM 3THX OCOOEH-
HOCTel oKa3ajoch Ooiee enecoob6pasHeIM BLIIOIHATL T€HEPaTOphl
KoJie6aHuH NpsIMOYroibHON GopMbl (MeaHIp) € NMOCAeRYIONMM (TIPH
HeoOXonuMOCTH) CrIaXMBaHUEM QPOHTOB UMITYJIbCOB ISl CYXKEHHUS
HIIMPUHEL cnexTpa. Yacroro3amaioninMy 31eMeHTaMH TakuX reHepa-
TopoB sBagIoTcst RC-11enu, 4To cyniecTBeHHO CHIXaeT ux rabapurs
Y YIIpoIIaeT NOACTPOHKY YaCTOTHL.

Taxum obpasom, Bce GopMupoBareny Wi MUGPaTOphl, KaK UX
erie Ha3hblBaloT, 110 KAKUM Obl CxeMaM OHHU He CTPOWIHCh, IPU3BaHbl
(hopMHUpPOBaTE NIPSAMOYroibHbIE MMITYJILCH, IIMTEIBHOCTh WM pac-
CTOSHUE MEXIY KOTOPBIMU U3MEHSIOTCS B TIPOL(ECCE YIIPABJIEHUS.
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B ocHoBe paborbl GONBIIMHCTBA YCTPOHCTB, TeHepUPYIOIIUX
NpsMOYToJibHBIE MMITYJIbCHI, JIEXAT IPOLIECCh 3apsaa win pa3psia
KOHJEHCaTopa yepe3 HEKoTopoe corpoTunieHie. ITo3HakoMumes ¢
3TUMH TipoiieccaMu noipobHee.

H3BecTHO, 4YTO eCiM KOHAeHCaTop eMKOCTho C NOAKIIYUTDH
K HCTOYHUKY HanpsxeHuem U depe3 pe3ucTop CONpOTHBACHUEM
R B HeKOTOpbIi MOMEHT t;, TO HalpsDKeHHe Ha KOHJeHCarope
OyzmeT HapacTaTb BO BPEMEHH (f) MO IKCIIOHEHIIMANBHOMY 3aKOHY
u(t)y=U(1 —e *). I'paduk 3T0i 3aBUCUMOCTH I T = T; U300paXeH
Ha puc. 2.1 (xkpuBas 1).

CxopocTb HapacTaHusl 3KCIIOHEHTH OyJeT OIpenessTbCs Tak
Ha3bIBAEMO# TIOCTOSIHHOM BpeMeHH peru 3apsaia 1 = R-C (B CexyH-
nax). Cuuraercs, YTO KOHAEHCATOP NPAKTUYECKU TOMHOCTHIO 3apsi-
JATCH A0 HaIlpsDKEeHUd NUTaHUs Yepes BpeMs, paBHoe 31.

CxeMbl reHepaTOpOB UMITYJILCOB CTPOSTCS TAKMM 00pa3oM, 4TO B
MOMEHT ¢, C NTOMOMUIBIO 3IEKTPOHHOIO KJII0Ya K KOHAEHCATOpY IIOA-
KJII04aeTCs 3apsiiHast Lerb. DTOT MOMEHT COOTBETCTBYeT Hadany dhop-
MUpPOBaHus umnyinca. ITose3sHo oTMeTuTh, YTO TOK 3apsiia KOHAEH-
caTopa B IepBbIii MOMEHT BPEMEHHU !, MAKCUMAJICH U PaBeH BeJIMYKHE

Tu1

%

Puc. 2. 1. Kpusbie 3apsina koHaeHcaropa
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U/R, TaK Kax pa3psKeHHblil KOHAeHCaTOp IS CKayKa TOKa He Ipea-
CTaBJIsieT HUKAKOTO CONPOTUBJIEHUS (€r0 MOXHO CYUTaTh KOPOTKO-
3aMkHyTbIM). I10 Mepe 3apsina TOK yObIBaeT 110 3KCIIOHEHUHATBHOMY
3akoHy. Hapacralomee Ha KOHAEHcaTOpe HanpsiXeHue CPaBHUBAIOT C
HEKOTOPBIM [TOPOroBBIM HAMpsikeHueM Uy, B MOMEHT ux paBeHcTBa
crnienManpHas cxeMa obpeiBaeT GopMUpyeMbIi UMITYIIbC.

TakuM 06pa3oM, IIUTEIbHOCTb TOJYYEHHOTO UMITyJIbca (pHc. 2.1)
OyneT onpenenaThCcsi KaK YPOBHEM [IOPOroBOTO HalpsKeHMsl, TaK U
HAKJIOHOM 3KCITOHEHTHI, 3aBUCALIMM OT MOCTOSIHHOM BpeMeHu 1. B
Lesnax WLIIOCTpauuyl MocjaeHEero yTBepXAeHUsA Kpusasd 3 nocTpo-
eHa anst 13 = 31, OTMeTUM, 4TO JUIUTEIbHOCTh UMITY/IbCa OIpenessi-
eTcs ele U HallpsKeHueM, OT KOTOPOro 3apsKaeTcst KOHAeHCarop.
Kpusele 1 1 2 cOOTBETCTBYIOT OXHOH 1 TOH Xe T{, HO NOCTPOEeHb! 1
pa3HbIX HanpsiXKeHWil NCTOYHMKA. JIuTeIbHOCThIO BeipabaTeiBaeMbIX
HMITY/IbCOB MOXKHO YIpaBJIATh, U3MEHSS Ceayomye apaMeTpsl:

¢ HanpsikeHue, OT KOTOporo 3apsikaeTcst KonaeHcarop (U);

* ypoBeHb NoporoBoro Hanpsixerus (Uy,p);

¢ [IOCTOSIHHYIO BpeMeH! Lemnu 3apsiga 1 = R-C.

B nocrenHeM ciyvae HECIOXHO pealn30BaTh NIABHOE M3MEHEHME
T C TIOMOIIBIO [TEPEMEHHOI0 Pe3UCTOpa, YTO U JesaeTcst B OOJIbILUH-
CTBE KOHCTPYKLIMI,

ITono6Ho 3apsiny, pa3psin KOHAeHcaTopa NPOUCXORUT TakXe Mo
3KCIIOHEHTe, TOJLKO Tenephb oHa youiBaet: u(t)=U e Vo),

T'eneparopbl UMITYILCOB MOLYT CTPOUTBCSI KaK Ha UCIONAb30BAHUY
¢asbl 3apsina, Tak ¥ (asel pa3psina KOHJEHCaTopa.

IIpn mo6om crocobe ynpaBieHUs IIMTENbHOCTBIO (151 ofecrie-
YeHUs TPONIOPLMOHAIBHOCTH MeXIy BapbUPYEMbIM IapaMeTpoM U
JUTUTEJIBHOCTBIO [TOJIY YAEMBIX UMITYJIbCOB ) HeOOXOIMMO KCII0Ib30BaTh
KaK MOXHO 0oJee TUHEeHHbIA yUacTOK KpHBOH, T. €. CaMoe HadaJslo KC-
noHeHThl. Tak Kak 06bIYHO UMEIOTCSl Cepbe3Hble apIYMEHTH! B [TOIb3Y
BbI0Opa 3HAYUTENBHON BEIMYMHEL HANIPSIXKEHUS Iopora, Heo0XoauMo
MCTIONB30BaTh NGO 1enH ¢ OOIbIIMMHU ITOCTOSTHHBIMH BpeMeHH, JTHOO0
yBeJIMYUBATE HAMIPSKEHUS, MUTAIOMUE 3aPSITHO-PA3PsITHBIE LIETTH.

ITocnenHee mocTUraeTcst IpUuMeHeHUeEM Ha CTaxuK HOpMUpPOBAHUS
UMIIyJIbCa pexkvMariepesapsakoHaeHcaTopa. Bcamom nese, eClIMKoH-
JeHCATOP IPeJBApUTeIbHO 3apsIuTh 0o Hanpsxeuus U (puc. 2.2, a),
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u-l-__ai_r:><_[’7_6ju

3 E
Ug =U 2 U
Y
t 1t
1 - pa3psap KoHgeHcaTopa; 1 Ug =U
2 - nepesapsan KOHASHCaTopa 3

Puc. 2.2. Nepesaps koHaeHcaTopa: a — 3apsg, 6 — nepesapss,

‘

a 3aTeM, IOMEHAB MECTAMU erO BBIBOIbI, INOAKIIOUMTh K 3TOMY Xe
UCTOYHHUKY, TO Nepe3apsn OyneT NIpOUCXOAUTDb NON elCTBUeM yIBO-
eHHOro HanpsixeHHs (puc. 2.2, 6, kpuBas 2). MsnoxeHHble coobpa-
JKEeHHs TOJe3HO MOMHUTE TIPY PACCMOTPEHUH NIPUHITUIIOB TeHCTBUA
KOHKPETHHIX (popMUpOBaTeel, OIIMCAHHBIX HUXe.

U, 8 3akmovenne, eme o6 oaHO#H QyHKIMH KoHAeHcaTopa: obna-
Ias faXe He3HaUYUTEIbHOHN eMKOCTBIO, OH crtocoGeH npaKThuecku 6e3
M3MeHEeHUs NepenaBaTh Yepe3 cefs CKaukKu HanpsKeHus. MexXaHusM
3Toro sABJeHus mnosicusiercs puc. 2.3. Eciv x BXomy u3obpaxeHHOM
Lend JOCTaTOYHO AOJIT0 NMPHIOXKEHO HampsaxeHde U, TO 3a cuer
3apsanHOro ToKa I KOHAEHCATop, Yepes BpeMsi, paBHoe 3T, 3apsaIuTcs
IO 3TOTO HATIPSKEHHS.

IIporexanue TOKa depe3 KOHAEHCATOp ¥ Pe3UCTOp NpeKpaTurcs,
M BBIXOAHOe HampstkeHwie OyneT paBHO Hymo. Ecau Teneprs BXon-
HOe HampsXeHUe CKauKOM YBEIUYUTCA (YMEHBLIMTCS) HA BEJUYUHY
AU (MOMeHT t|), TO BO3HUKHET TOK, 3apsiXalomuil KOHIeHCcaTop 10
HOBOTO 3Hauenus U, + AU. B rnepBhIif MOMEHT 3TOT TOK MaKCcUMalleH
Y, rIpoTeKas yepe3 pe3ucrop R, CO31aCT Ha BbIXOJe TOYHO TaKOH Xe
cKavoK Hanpsixenus AU (puc. 2.3).

ITo Mepe 3apsga KoHOeHcaTOpa TOK OyfeT yMeHbIIaThCs Mo 3KC-
MOHEHIMATBHOMY 3aKOHY, MO TaKOMY XK€ 3aKOHY YMEHBLIUTCS U
BBIXOMHOe HanpsixeHue. [Iponecc 3aKOHUYMUTCS, KOTJla KOHIEHCATOp
3apsAIUTCs 0 HOBOTO 3HauYeHWsl. BHIXOAHOE HanpsiXXeHUe ONSITh CTa-
HET paBHBIM HYJIIO.
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Puc. 2.3. lNepenaya KOHAEHCATOPOM CKa4YKOB HanpsxXeHus

Eciv B MOMEHT t, BXOTHOE HalpsKEHNE BEPHETCH K UCXOTHOMY
3HayeHu1o, To KoHAeHcaTop C TakXke OymeT pa3pAXaTbCs A0 ITOTO
3HayeH!d. Pas3psaaHbBIl TOK B TNepBbIi MOMEHT OygeT MakCHMalb-
HBIM M TOTEYeT OT MOJIOXUTEeNbHOH O0KJIalKi KOHIEHcaTopa Yepes
BHYTpEHHEe COMPOTMBJEHNE MCTOYHWUKA BXOTHOrO CWrHajga (Ha
PHCYHKe HE MOKa3aHo) Y 4epe3 pe3sucTop R — CHU3y BBepx Ha mpa-
BYIO 00KJIafIKy KoHaeHcaTopa. [IpoTekas uepes pe3ucrop R, TOK co3-
JacT HA HEM MajeHue HaTIpSKEeHWUs TOYHO Tako# Xe (OpMBl, UTo U
B MOMEHT t;, HO NMPOTUBOIOJOXHOrO 3HaKa. PaccMoTpeHHyo nernb
4yacTo Ha3blBalOT MudpepeHuupyome, eciy JUTeIbHOCTh BEIXO-
HBIX BCIUIECKOB HAlPAXEHMA CyNIECTBEHHO MEHbIIE JUTHTEIBLHOCTH
BXOITHOTO UIMITYJIbCA.
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2.2. WndpaTtopsl ong annapatypsl
ANCKPEeTHOro ynpasneHus

2.2.1. YeTbipexkaHanbHbIi wucdpaTop
C YaCTOTHbIM KOQUPOBAHUEM Ha TPAH3UCTOpPaX

MpuHUUNUanbHan cxema

Ha puc. 2.4 npusefieH KJIacCCHYeCKUll BapuaHT aBTokonedareib-
HOro MynbTUBUOpaTOpa Ha TpaH3ucTopax. C NPUHIMIOM HeHCTBUSA
TaKOTO YCTpPOHCTBAa MOXHO NMO3HAKOMUTLCS B pa3dnene 2.3.2. B cuwiy
CUMMETPHM IUTed MyJAbTUBUOpaTopa, NociemHuii BolpabaThiBaeT
NIPAKTHUECKH NPAMOYTOJbHBIE KOneGaHUs (MeaHIp), yacToTa clle-
JIOBaHUSl KOTOPBIX OlpeJessieTcsl NepeKknioyaeMbiMU pe3UcCTopaMu
R3—R6 u eMkocTsimu koHaeHcaTopos C2, C3.

+98
T DAl f—®

il I s3 \\s4 I Vi3
ci| {
10mK R4 RS R6 [JRs
6B 47x 75x 33x 7' 20k % 5,1 |/] 4,7«

—0

R2 c2 c3

33/l sg00 A 6800 15K

K reHeparopy

VT1
VT1,vT2 KT31021 1
VT3 KT31074
DA1 KP1157EH502A

Puc. 2.4. lNpurymnnuansHas cxema wugparopa



MaBa 2. @opMUpoBaTEn KOMaHg 45

st noBbleHus cTabWILHOCTH BhIpabaThIBAeMBIX YaCTOT HaMpsi-
KeHue NUTaHUs MyJbTUBMOpaTopa cTabWIn3UpoBaHO MUKPOCXeMOH
DAL Tlpy yka3aHHbIX Ha CXeMe HOMUHa/IaX KaHaJIbHbIX PE3UCTOPOB
ofecneunBaetcs redepauus vyacrot 0,9; 1,32; 1,61 w 2,4 k't

Tpausucrop VT3 npencrasisieT coboii 3MeKTPOHHBIH KJTIOY, yepes
KOTOpBbIi B KOJUIEKTOPHYIO LieNb BKJIIOYAETCSl HArpy3Ka, Harpumep
3ajaloNUii reHepaTop nepesaryika. AMIUIMTYA BBIXOAHBIX UMITYJIb-
coB +5 B, oraaBaemsiit Tok — no 200 MA B UMnyibce, YTO HEOOXO-
AMMO yYUTBIBAaTh NPH «CTHIKOBKe» LddpaTropa ¢ NepefaTydkaMu
KOMaHJI.

AeTanu n KOHCTpyKUMA

Tpausucropn VT1, VT2 wmoryr ObiTh 3aMeHeHbl JIOOBIMU
MaJIOMOmHBIMUA oOpaTtHO# mnpoBoguMocTH, a VT3 — npsaMoi.
CrabwinsaTop HanpsXKeHus 3aMeHs1eTCsl Ha NTOIHbLI UMIIOPTHBLN aHa-
aor 78L05 unu oreuectBennsle KP1157TEHS01A(B), KP1157EHSA.
HeobxonumMo TonbKO yuecTs, YTO LIOKOJEBKA, a B NOCIEIHEM CIyvae
¥ KOpnyc cTaGyIN3aTOPOB, OTIMYAIOTCS OT NPUMEHEHHBIX B CXEMe.

Yacroto3agawomue kougencatopbl C2, C3 nyuie B3STh MJIEHOY-
Hble, HanpuMep tuna K73-17. Eciu npuMeHsOTCs KepaMuuecKkue,
To obs3arensHo ¢ HU3KUM TKE (TemneparypubiM KoadduLUeH-
TOM €MKOCTH), B IPOTUBHOM ClIy4yae BO3MOXHbI HEMO3BOJIHUTEIbHbIE
«yXO[lbl» KAHATbHBIX YacTOT.

Bo3MoxHBIN BapHaHT meyaTHOW IUIaThl MpUBefeH Ha puc. 2.5.
Iloxasan BUI CO CTOPOHBI NEYATHHIX TPOBOIHUKOB.

41,5

MutaHne

IR
K §1..82

K Harpyake

Puc. 2.5, PucyHok neyarHost nnarsi
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HacTpoiika

Ans TOYHOW YCTAaHOBKM 4YaCTOT, BMECTO COOTBETCTBYIOLIETO
KaHaJIBHOTO Pe3UCTOpa, 1enecoobpa3HO BPeMEHHO BKJIOYHMTbL MOJA-
CTpOeuHBIi: nogobpaB YacToTy, U3MEpUTh TeCTEPOM 3HAUEHHE ero
CONPOTUBJIEHUS X YCTAHOBUTD MOCTOSTHHBINA PE3UCTOP COOTBETCTBYIO-
niero HoMuHana. Eure nydiite noacTpoeuHble pe3sUCTOpbl yCTAaHOBUTh
NpsAMO Ha MEeYaTHYIO IUIaTy, YTO JIMLIb HEMHOTO YBEJIUYHUT ee pas-
MepBIL.

2.2.2. YeTbipexkaHaJibHbli WKdPATOP C YaCTOTHLIM
KoaupoBaHueM Ha Taimepe KP1006BU1

MpusuunuanbHan cxema

YHuBepCabHOCTL MUKPOCXeMbI TaliMepa Mo3BOJIsieT NOCTPOUTh
Ha ee Ga3e aBTOKO/NeOaTe/IbHBIN MyIbTUBMOpaTop. I1pUHIUNINaTLHas
cXeMa Takoro yCTPONCTBA npHBeneHa Ha pHc. 2.6. M3secTHo, 4uTO
IUTHTENIbHOCTE MOJOXWUTENbHBIX HUMITYJLCOB Ha BbIBoAE 3 MHUKpO-
CXeMbl onpejeseTcs, HaNpUMep NpyU 3aMKHyToM S1, BrIpaxeHueM
1, = 0,685(R1+R5)C1.

HAnuTenbHOCTDb nay3bl MEXTY HUMU — (popMmyIoi

1, = 0,685R1C1.

R1 R2 R3 R4
41K 27K 22x 13k

0,015mk

DA1 KP1006BN1 I
C1
l TO,TMK

Puc. 2.6. MpuHyununansHan cxeMa wugparopa Ha KP10068U 1
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Ecnu ofecneunts ycinoBue R5 << R, To BripabaTbiBaeMyio
MOC/Ie1OBATELHOCTH MOXKHO CUUTATh MEAHIPOM C IIepHOAOM MOBTO-
peHus

T, =1, + 1, = 0,685(R5+2R1)C.

OueBuaHo, 4TO 4acToTy KosneOaHUi MOXHO MEHATh [epeKo-
yeHueM pe3uctopoB R1—R4. Ha cxeMe ykazaHb! HOMHMHAJBI, 00e-
crneunBaiomue rerepanuio vacror 0,9; 1,32; 1,61 u 2,4 kI'u. Tounyio
HaCTPOIKyY YacTOThI MPOU3BOISAT TaK Xe, KaK U B peabiayLiel cxeMe.
Konnencarop C1 nonxen ObITh TNIEHOYHBIM UIH METALIO0YMAXKHEIM.
AMIIIATYa BEIXOOTHBIX UMITYJILCOB MPAKTU4ECKH paBHA HAIPSIKEHUIO
rutadus. Harpysky Heo0xomuMo BbIGHMpaTsh Tak, UTOOB! BBIXOTHOMU
TOK He npesbbiman 10 MA.

AeTanun n KOHCTpYKuunA

MHuKpocxeMy MOXHO 3aMeHWTH UMIIOPTHEIM aHAJIOrOM ~— TaiiMe-
poMm 555 ¢ mo6biM 6ykBeHHBIM npedukcoM (Hanpumep NE555), Hecy-
1eM ¥HOOPMAIUIO JHILIE 0 GUPMe-TTPOU3BOTUTEIIE.

IleuaTtnas mnara uzobpaxena Ha puc. 2.7 ®¥ HUKakux ocobeHHO-
cTeil He uMeeT. KoHTakTel 1—5 npennasnaueHs! 1 NOAKIIOUEHUS
KHOTIOK yripaBieHus S1—S4.

- 31

RS c1

oQ

30

DA1

i
5B..9B |
s

KNP O ¢t

Puc. 2.7. lNevarHaa nnara
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2.2.3. YeTbipexkaHanbHbiX WwudpaTop
C YacTOTHbIM KOQUPOBaHWEM
Ha MUKpocxeme CD4047

MpuyHuMnuanbHaNn cxema

Hecnoxen u mmdparop, BoimonHeHHsl Ha MukpocxeMe CD4047
(oTeuecTBeHHbI aHamOr OTCYTCTByeT). 3mech TpeGyeTcs: MUHUMyM
HaBECHBIX 31eMeHTOB (puc. 2.8). MHkpocxema comepKIT aBTOKONe6a-
TeJIbHBIA MyJIBTUBMOpaTOp, YacToTa paGoThl KOTOPOTO OTpeNensieTcs
nocrossHHoH BpeMend Lend RC, noakmovyaeMoii K BeiBoaam 1—3.

T'enepupyemass nocnemoBaTelbHOCTb MOXET He HUMETb CKBaX-
HOCTb [OTHOLIEHHe neproaa cileaoBaHus (MOBTOPEHUs) EeKTpuye-
CKMX MMITYJIbCOB K MX JUTUTENBHOCTH], PaBHYIO IBYM, NTO3TOMY BHY-
TPYU MUKPOCXEMBI UMeeTCs eIUTellb Ha JIBa, PeaTU30BaHHbIA HA CHUH-
XPOHHOM Tpurrepe, yro obecnieurBaeTr Ha BeiBoge 10 mpakTuuecku
UeATIbHBIN Meanap.

Ilepuox cnenoBaHMs BHIXOOHBIX MMIMYJILCOB, C YY€TOM BHYTpPEH-
HEro JeiuTens ¥ pa3dpoca napaMeTpoB MUKPOCXEM, OTIpeNesieTcs
BoipaxenueM T, = (2,2—2,31)RC. HanpsixeHue nuTaHUs MOXeT
Jexats B npefenax 3—15 B, nepuox noBTOpeHus MpH TOM U3MEHSI-
erca He Bonee, yeM Ha 2%.

C1
10MK|L

02"+
0,1mK | +3B..+15B

a1 | 4]5]6]14
2

par P& «nen

31 CD4047

32
3 11
R1
51 K 36K 27K 20K 13
|l__1_ B

]
c3 |7I8|9 12
0,01mk .

Puc. 2.8. MNpuHuvnuansHas cxema wwvgparopa Ha CD4047
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AeTanu i KOHCTPYKL WK

HomuHanb! pe3sucropob ykasaHel g vactor 0,9; 1,32; 1,61 u
2,4 xT'u. KonneHncarop C3 obsi3aTenpHO NjIeHOUHBIH Wiy MeTanno6y-
MaxHBbif. ToyHast MOAroHKa OCyIeCTBAsieTCS AHAJIOTMYHO OINMCaH-
HOU B NpenbIayIux BapuaHTax mugpatopos. AMIUIUTYA BHXOTHBIX
MMNYILCOB paBHA HaNpsSKeHWIO MUTAHNs, BLIXOTHOM TOK He noMkKeH
npespuimiate 10 MA. TlevarHas mnara mudparopa npuBeneHa Ha
puc. 2.9. K xoHtaktaMm 1—8 noakaiodaloTcsl KHONKYM YIpaBieHus
S1—S84. TIpu XenaHuy KOJIWYeCTBO KOMaHI BO BCeX NMpUBEREHHBIX
ppaTopax MOXKHO YBEIUUUTb NO JECATH, JOTIONHUB UX COOTBET-
CTBYIOIIMMY PE3UCTOPAMH U KHOTIKAMM.

37

N
24

Ol¢ DAY

KNPA4
3B..15B _}

Puc. 2.9, lNeyarnas nnara

2.2.4. MmnynbcHblid wiucdpaTop Ha cveTunke KS61UES

MpuHUMNUanbHas cxeMa

Panee (pa3gen 1.2.1) oTMevasnoch, YTO B MMMYALCHBIX Hmidpa-
Topax uHGOpManus 0 HOMepe KOMaHubl 3aKjioueHa B KOJIUYecTBe
nepenaBaeMblXx UMNYALCOB. B  panunonoOurennscKoil nureparype
BCTPEYaloTCsl pa3nuyHLIE BapraHTBl CXeMHOW peanu3anuyl TaKux
g paropos. Huxe npuBoaurcs Haubojiee KOMIIAKTHBIR BapyaHT,
no3auMcTBOBaHHBIA 13 [3]. TlpuHnunuansHas cxema yCTpoicTBa
npuseneHa Ha puc. 2.10. Jloruka pabotel mmdpartopa npennonaraer
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DD1 - K5611A7 R2 x NP,
DD2 - K56 1MES c2 Vit A
SB10
VT1
4 KT31024
st| °I2
! 4
2=
3 7
10
4 1
1Bl 5
6 5
KBobiB. 14 DD1; | 7 6
KBbiB. 16 DD2 8 9
R 9 11
12
+9B SAt1
Pl DD2

KBuiB. 7 DD1;
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Puc. 2.10. lNMpnHynnuasisHas cxemMa NnMyasCHOro wugparopa

€ro COBMECTHOE HMCIONb30BAHME C BapuaHTOM JemudpaTopa, OIMH-
caHHbIM B pa3nene 6.1.2.

HdeBsTuKaHansHas annaparypa NO3BOJsAET BKJIOYAaTh U BBIKIIIO-
yaTh WCMOJHUTEIbHBIE YCTPOWCTBA MoOHdend B Jo00i mociemoBa-
TeJBHOCTH, a TAKXe BKJII0YAaTh HEKOTOPble KOMAaH bl Ha JIUTEIbHOE
BpeMsl C BO3MOXHOCTLIO ONEPUPOBAHMSL B 3TO BpeMsl IPYTUMU KOMaH-
nmamy. B mudparope npenycMOTpeHa KHOMKa onepatuBHoro cépoca
nemdparopa MpUEMHUKA W BBIKJIIOUEHUs JIOXHOU KOMAaHIbI, €CU
npousonuio cpabarsiBaHue JEMH(paTOpa No ciyyaiHoOM oMexe.

IlepenaturikoM KOMaHA ynpaBiseT KHoueBoi TpaHiucrop VT,
B 6a3y KOTOpOTro NMOmaloTCsl UMIYJLCHl C BRIXOIA TAKTOBOTO reHepa-
TOpa, cobpaHHoro Ha 3neMeHTax DD1.2 u DD1.3. T'eHepaTop Bbipa-
faTeiBaeT UMIYILCH TOJLKO NPU HaMuuM Ha BeiBosie 2 DD1.2 noru-
yeCcKo e IMHULIBL.
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Cxema paboTtaert caenyiomuM o6pasom. Ilpu BIIOYEeHHUN Hanps-
XeHusl MUTaHusl BeIKIO4YaTeseM SA1 KOPOTKMI IMOJOXHTEIbHBIR
uMnyisC ¢ Bbixofa mubdepentmpyomeit nenouku C4R3 mocry-
maet Ha BXox cbpoca «R» cueruuka DD2, obHynsis ero. Ha Brixone
«0» cyeTymKa ycTaHaBIMBaeTCs YPOBEHb JIOTMUECKOH eIMHUIIBI, Ha
OCTAJIbHBIX BBIXOIaX — JIOTMYecKue Hynu (pHc. 2.11, e—ux, unTepsan
BpeMenu 0—t; Ha rpacduKkax).

Eciu Hu of1Ha U3 KHOMOK He HaXara, TO 3TOT €AMHUYHBIA YPOBeHb
(1epe3 HOpMaJILHO3aMKHYTHIE KOHTAKThI BCeX KHOMOK) MOCTYMaeT Ha
Bxon uHBepTopa DDI1.1. Ha Boixome (BbiBom 11) mocienHero ycra-
HaBJIMBAETCs JIOTMYECKUI HY/b, 3amperiaionmii paboTy TaKTOBOTO
reHepatopa (puc. 2.11, a). Onekrponnblit kmou VT1 pa3oMkHyT,
KOMaH/Ibl He I1epeqaroTcsl.

ITpn Haxaruu moboit KHoUKM, Hanpumep SB3, Ha BXox MHBep-
topa DD1.1 nopaeTcsi ypoBeHb JJOrMuecKoro Hyns ¢ Boixona 3 DD2.
Ha BrIxome MHBepTOpa yCTaHaBIMBAETCs €IMHUYHBIA YPOBEHDb, pa3-
pelasi paboTy TakTOBOro reHeparopa (MOMEHT t; Ha puc. 2.11, a).
ITonoxuTtenbHble MMIYJIbLCBI C €0 BbIXONAa HAYMHAIOT MOCTYNaTh
Ha 06a3y 3JeKTPOHHOrO KJIIo4a, MPUBOLsS B JeiicTBUe IMEpenaTiuK
kKoMaH[ (pHc. 2.11, 6). Yepes unuseprop DD1.4 UMy bCel OCTYHAKOT
1 Ha BXOJ cyeTumKa (pHc. 2.11, 6). Cuer Beercs 10 MOJOXUTEIbHBIM
nepenagaM 3THX MMITYJIBCOB, IO3TOMY MOJOXUTENbHbII nepernai Ha
Beixone 3 DD2 nosinsiercst Mo oKOHYaHUM GOPMUPOBAHUS TPETHEro
uMnyabca (puc. 2.11, x).

Knomnka SB3 momxna ymepXuBaTbCsi B HaXXaTOM MOJOXEHUH IO
BBIITOJTHEHUS] KOMaH (bl MOZIEJIbIO (MOMEHT t; Ha pHc. 2.11). [Tostomy
B MOMEHT t, HOJOXUTeNbHbI nepenan ¢ Bbixone 3 DD2, mpoun-
BEepTUPOBaHHBIA 3aneMeHToM DDI1.1, 3anperur paboTy TaKTOBOro
reHeparopa. @opMHpoBaHKe KOMOBON MOCBUIKM M3 TPeX MMITYJIbCOB
3akonumurcsi. K MoMeHTy oTIyckaHMsl KHOIKH t; Ha BbIXoge 0 cuer-
4MKa [MPUCYTCTBYET JIOTHUeCKuit HyIb (pHc. 2.11, 2). CaenoBaTesbHo,
B 3TOT MOMEHT Ha BhiBozie 2 DD1.2 mosiBUTCs IOTUYEcKas eIMHMUIIA,
CHOBa pa3pellMB reHepallvio. [IpomoiaXuTcs CyeT HMMIYJLCOB Ha
BbIxogax DD2 no 10, mocne 4ero nosiBusiuasics Ha seixome 0 DD2
Jorudeckas eavHuia 060pBeT reHepaliiio OKOHYaTeIbHO.
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KonuuecTBo reHepupyeMblX UMIYIbCOB [IOCHE OTHYCKaHUSA
KOMaHJHOM KHOMKM Bcerga 6yneT MOMOIHSTh KOMMYeCTBO KOMaHM-
HBIX uMmnyabcoB a0 10. DTo nHeobxomumo Wi cbpoca nepenaHHON
KoMaHgbel (OOHYIeHMs aHaJOTHYHOrO CueTyuKa) B Iemudpatope
mMonemi. HauuHasi ¢ MOMeHTa t, ¢ paTop TOTOB K Mepenade oue-
penHoi KomaHpl. Ilepron cienoBaHusa UMIYIBCOB TaKTOBOTO reHe-
patopa npuMmepHo paseH 40 Mc.

CnenoBatelbHO, BpeMsl Mepenadyyl caMOil JUIMHHOW KOMaHOH H3
JIEBSITH KMILYJIbCOB He Oyner npespiniath 0,4 ¢. B neiuudparope npeny-
cMoTpeHa BhlgepxKa B 0,5 ¢, ApensTCTBYIONIAs IPOXOXKIEHHIO HHGOP-
Malud ¢ Beixoma pemuudparopa B Hpouecce paboth cueruwka. 1o
WICTE4YeHUH 3TOro BpeMeHH paboTa cyeTdyuKa OymeT rapaHTHpPOBaHHO
3aKOHYEHa, ¥ He BO3HUKHET HEOMHO3HAYHOCTH B NIprieMe KOMaHIbI.

Kuornka S10 npenHasHadena s obuiero copoca BceX KOMaHI U
YCTaHOBKM CueTdrKa pemubpaTopa B UCXOMHOe cocTosiHue. Jist rmpa-
BIJIBHOTO BOCHPUATHS UMIIYAbCa ¢OpOCa ero [UIMTeNbHOCTD JOJIKHA
npeswiuath 0,6 c.

Retanuu KOHCTPYKUMA

Mukpocxemel DD1 1 DD2 MOxXHO 3aM@HUTb MMIIOPTHBIMU aHa-
goramu CD4011 u CD4017 cootsercrBenno. Tpansucrop VT1 —
0601 MaJIOMOIIHBIA 06paTHOI MpOBOAMMOCTU. Bpemsizapmarommii
KoHnencatop C2 momxeH OHITH IUIEHOUHBIM, OCTaJIbHBlE — JIHOOBIX
THUIOB.

Ileyatnas mnaTa wudparopa npuBeaeHa Ha puc. 2.12 u HUKaKuX
ocobeHHocTell He UMeeT.

Hacrpoiika

Hacrpoiika 3akyiodaeTrcss B YCTaHOBKe Mepuona CleJOBaHUsA
UMIYJIbLCOB 3aaioero reneparopa. JUist 3ToH 11eu BXOJ 3JIeMeHTa
DD1.1 BpemenHo OTKIOYAIOT OT KHOMKK SBY U coequHsIIOT ¢ KOpHy-
coM. Fenepatop B 3ToM cnydae paboTaer B HENPEPHIBHOM peXHMe.
Iopxmouns ocuwinorpagd K BeiBony 4 DD 1.3, non6opom corpotus-
Jenust R1 ycranapnuBaioT fepron paBHbeM 40 Mc.
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Puc. 2.12. lNevarHas nnara uMnyibCHOro wugparopa

Ilpu XenaHuy MOXHO CyHIECTBEHHO YBEJIMYUTb TeMII [lepefadu
KOMaH[I, YMEHBIINB [TPOINIOPLMOHAIBHO BEJIMYMHY IIOCTOSIHHOM Bpe-
menn R1C2. Takoe msMeHenue o06s3aTesIbHO HYXHO OyneT ydecTb
IIpY HacTpolike MapamMeTpoB aemudparopa.

2.2.5. UMnynbcHbIM wndpatop
Ha Mukpocxeme KP1008BXK14

MpuhuMnanbHaa cxema

Eciu He HyXHa BBICOKas OMNEpAaTHBHOCTb Ilepeiavd KOMaHJ,
JeCSTUKaHaIbHBIA HMGPaTOP MOXHO pealn3oBaTh Ha CIelua-
JV3UPOBAaHHON MMKpocxeMe TeJleOHHOTO HOoMepoHabupaTess.
BhinycKaeTcst AOCTATOYHO MIMPOKMI aCCOPTUMEHT KaK OTe4ecTBEH-
HBIX, TAK ¥ HUMIIOPTHBIX MHUKpPOCXeM 1151 TeJeOHHBIX armapaToB.
OTtnununTebHONM 0CODEHHOCTBIO TAKMX MUKPOCXEM SIBJISIETCS] HU3KOE
HarnpsiKeHue NUTaHUsl U MaJiblil TOK norpebienust. st McHob3ye-
Moro 3k3emMIuisipa 3710 1,5—4,5 B 1 150 MKA cooTBeTCTBEHHO.

IMpunuunuanpHasi cxema mudpatopa (puc. 2.13) npaktHiecku
MOJIHOCTBIO TIOBTOPSIET CTAaHAAPTHYIO cxeMy BKnOoueHHs. OOBIYHO



Maga 2. PopmuUpoBaTeIM KOMaHA 55

41 oai

SA1 SA2 SA3

[ od >— [ =
\1 11

sad | _sas| _sA6
— 0_\1 *—

sa7 | sa8| _sa9
S [ - -
\1 14

R1 2,2M 7 |8
DA1 - KP1008BX14
ILC1 DA2 - KP1157EH3
R2 200« 11100

S
Puc. 2.13. WLinpparop Ha KP1008BX14

4acTOTa CJlelOBaHUS BBIXOTHBIX MMIYJIbCOB MHUKPOCXeM He HpeBbl-
waet 10 'u. M3sMeHeHneM HOMUHAJIOB YacTOTO3aJAIONMX 31€MEHTOB
R2, C1, no cpaBHeHUIO C peKOMEHIYEMbIMH, aBTOPY YA&IOCh MOBBI-
CHUTb 4YacCTOTY JIMIIb B TpU pa3a. JlanpHeilllllee ymMeHbIIeHHe HOCTO-
SIHHOW BpeMEHM MPUBOAUT K 3aBajy (PpOHTOB MMITYJILCOB TaKTO-
BoOro reHepatopa (BeiBog 9 DA1) H, Kak ciencTBue, K YMEHbIIEHHIO
UX amrMTynsl. Bosblas HHEpUMOHHOCTE MUKPOCXEMbI, OUEBHIHO,
ABJIAETCA TUTATON 32 MJTYIO MOIIHOCTE NOTpebaeHHs!.

Ha Bpixope anektpoHHoro xmova VT1 npu HaxaTHM Ha KaKyio
160 M3 KOMaHIHBIX KHOMOK FOSB/sAETCA COOTBETCTBYONIEE KOTHYE-
CTBO HPAMOYTOJIbHBIX UMITY/IbCOB aMILIUTYOMR 5 B.

Aetanu v KOHCTPYKUMNA

Mukpocxemy DA1 moxno nomensite Ha KP1008BX10, 11 ¢
JOObIM 1MPPOBEIM UHIEKCOM B KOHue 0OO3HaueHMs C COOTBET-
CTBYIOIIEN KOpPEKTUPOBKOM Ne4aTHOM rnatel. [Togoitnyt Ha Tex Xe
yc/loBUSX UMnopTHEIE aHanorn WE9192B, KS5805A, KS5851 u T. .
Tpansucrop VT1Moxer 6bITh 1I0OBIM MaJIOMOIIHBIM CTPYKTY pbIN-p-N.
Cra6wmzatop Hanpsikenus DA2 nHa 3 B 3amensiercsi m00bIM
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Puc. 2. 14. Nevarrnas nnara

MMIIOPTHBIM aHasioroM, Hanpumep 78L03. B kadecTBe KOoMaHIHBIX
KkHOMOK SA1—SA10 yno6Ho Mcnonb3oBaTh CTaHAApTHYIO KilaBHa-
TYpY OT TejedOHHBIX annaparoB. B 3Tom ciyvae SA10 Ha xjaBua-
Type COOTBETCTBYET KHONKA «{».

ITeuatHast nnaTa BEIIOJHEHA U3 OJHOCTOPOHHETO CTEKJIOTEKCTO-
Juta. Ee Tormonorus npusenena Ha puc. 2.14.

2.2.6. KonoBo-nMnynbcHbIN wndpaTop
NpuHuun pecreua

OCHOBHOE NpPeMMYMECTBO  KONOBO-UMITYJILCHONU  MOZYJISILIUM
nepel MMITYJIbCHOUN 3aK/II04aeTcsl B CYNIECTBEHHO GOJbIIEM vyCie
nepeIaBaeMblX KOMaHI IIPY TOM Xe KOJU4ECTBE UMITYJIbCOB B KOJO-
BOIf ockLIKe, Ec/ii B TONBKO 4TO paCCMOTPEHHOM g paTope aecs-
THIO UMITYJIbCAMU MOXKHO II€peNaTh JIMIIb IeCATh Pa3HbIX KOMaH[, TO
IIpH UCTIO/Ib30BAHUM IECS TUITO3UIIMOHHOTO ABOMYHOro Koja — 210 =
1024 xomaHppI.

Tako#l TMND KOOMPOBaHMS IIMPOKO KCIOJb3YETCsl B Pa3JIMUYHBIX
cUCTeMax OXpaHHO! CUTHAIM3A1IMY, VIS KOTOPHIX BHUTYCKAIOTCS Clle-
MaJTM3MpOBaHHbIe MUKPOCXeMbI KOIEPOB U aekodepoB. YacTo oxHa
M Ta Xe MHUKpOCXeMa BbIIOJHsET 06e 3T (pyHKLMU U Ha3blBAeTCs
KOJIEKOM.
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Kak npasuno, B HUX 3a10XeHa BO3MOXHOCTb TeHepallMM COTeH
TBICSIY KOIOB, HO FIpOrpaMMHUpPOBaHie KOHKpETHOTO BapHaHTa Hpo-
M3BOMUTCST OMHOKPATHO, U OflepaTuBHas NepecTpoika He NpenycMa-
TpUBaeTcs. DTO 3aTPYRAHSAET UX UCHONb30BaHNe B KadecTBe MHOrOKa-
HaNbHBIX mKU(PaTOPOB, a ¥ TaKoe KoJudecTBO KOmOB MpH IHCTaH-
UMOHHOM YIpaBJieHu! He Tpebyercs.

Kpowme Toro, nyJIbTh yIIpaBleHusi MOIEIsIMU He HacTOJIbKO MHUHHU-
aTIOPHHI, YTOOBI 0TKa3aThCsl OT NOCTpoeHus mmdpaTopoB Ha Gonee
JOCTYINHBIX YHUBEPCATbHBIX 11M(POBLIX MUKpOcXeMax. IMeHHO Takoi
BapuaHT UCNOJIHeHUs IKUdpaTopa ¥ pacCMOTPEH HUXe.

MpuHuMnuansHan cxema

ITpuHumnuaneHas cXxeMa IeBsITUKaHAIBHOTO IMpparopa npuse-
neHa Ha puc. 2.15.

Jloruka ¢yHKUMOHHUPOBAHUA M TeXHHUYeCKue XapaKTepHUCTUKH
YCTPOMKCTBa NpeioaraloT ero UCIoab30BaHe COBMeCTHO ¢ nerud-
paTropoM, CHHCAaHHBIM B pa3iedne 6.1.3.

PaccvoTpum mpunuun neficTBus mudparopa. 3asBieHHOe KOJH-
4eCcTBO KaHAJIOB TpebyeT HCHONb30BaHUSL YeThIPEXpa3psifHOro IBOUY-
Horo kopa. IMpunnmn ¢opMupoBanusi MomubUIIMPOBAHHON KOIOBOM
FIOCBUIKH IIPOWJUTIOCTPUPOBaH panee (puc. 1.2). M3 pucyHka BuaHO, 4T0
BHauasie HeoOXxomuMo C(POPMHpPOBATE MOCIIENOBATENbHOCTh TAKTOBBIX
VIMITYJILCOB, PAacCTOSIHME MEX Y KOTOPBIMU OyneT oflpenesisiTb UHTEPBaJ
BpEMEHH, OTBOIMMBIH Ha Flepeavy OqHOro pa3psifia JBOMYHOrO YMCa.

Ora 3ajgaya pemaeTcs ¢ IOMOIIBIO TAKTOBOTO reHeparopa, Nnpea-
cTasistioniero coboi aBTokosebatenbHbI MyTbTUBUOpaTOp, peaiu3o-
BaHHBI Ha aneMeHTax DD3.2, DD3.3. BenmunHa pa3psiiHOro UHTED-
Baja T, onpepenserca nocrosHHoi Bpemenn R10, Cl u BbiGpana
paBHOI 5 Mc.

Kak u3BecTHO, MyIbTUBIGPATOpP Ha JIOTMYECKHX 3JIEMEHTAX BbIpa-
OaThIBaeT IOCNENOBATENLHOCTD NPSAMOYTOJbHBIX HMITYJIBCOB, O1M3-
Kyio no ¢opme K meannpy. JUia popMupoBaHusl y3KHMX TaKTOBBIX
UMITYILCOB T10CIIe0BaTeIbHOCTD NPOIyCcKaeTcsl uepe3 yKOpadMBa-
Io11ee YCTPOHCTBO, peaju3oBaHHOE Ha 6a3e mudcepeHuupyomniei
uenu C2, R11 u anementa DDS5.1.
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IMpuHuMn yKopayuBaHUs UMITYJIBCOB MILTIOCTpUpYeT pHc. 2.16, Ha
KOTOPOM IPUBENEHBI pe3yNbTaThl MOLEIMPOBAHUA Y3J1a € MTOMOLIBIO
nporpammel Micro-Cap 8. Benuuuna, o6osHauenHast kak U, npen-
cTaBiseT co0oif HanpsixkeHUe cpabaTbIBAHUSA JIOIMYECKOro 3JeMeHTa
DD5.1 u nasa mukpocxem KMOII coOTBETCTBYET MpPUMEPHO MO0~
BUHE Harnpsikenus mutanus (2,5 B). IToctosinnas BpeMenu nudge-
PEeHLIMpYIOIIEH nieny BhiOpana Tak, YToOk! IIUTEIbHOCTh BBIXOTHBIX
UMIyIbCoB (1,) ObLIa paBHa 0,5 MC.

JIBon4HOEe 4uCIIO, MpejacTaBisiiomee Ko KOMaHpbl, (popMupy-
ercs Ha Bbixomax Al-—-A4 umdparopa DD1 npu Haxatun omHOMH
U3 KOMaHIHBIX KHONMOK SA1—SA9. D10 uMciIo mogaeTcs Ha BXOIBI
napauiensHolt 3amuc D1—D4 peructpa DD2. 3amuce 4ucna B
PerycTp NpoU3BONUTCS PY HAIMYHNHY BRICOKOTO NOTEHIIMaIA Ha repe-
KJII0YaoneM Bxone «P/S» Mukpocxemsl. Ilpu monaue Ha 3TOT BXOHI
HU3KOTO MOTEeHIMala MPOU3BONUTCS MMOCIeN0BaTENbHBINA BHIBO pas-
PSLIOB ABOMYHOTO 4Kcia (uepe3 Balxon «(Q3» peructpa) rmo nepemgHuM
(bpOHTaM TaKTOBBIX MMITYJIbCOB, flofaBaeMbIX Ha BXox «C» MHKpO-
cxeMbl. JUIsl ITOJTHOTO BBIBOIA YMCJIA, OUEBHAHO, TpebyeTcsi ueThipe
TaKTOBBIX UMITY/IbCA.

VHpasneHue nepexyoyeHeM PeXUMOB Napaule/lbHOM 3afucy 1
HOCJIeJJ0BaTENbHOIO BHIBOAA MPOU3BOAUTCS C MOMOUIBIO CYKEeBHBIX
MMITYJIbCOB, BhIpabaTbiBaeMbiX cyeTuyukoM DD4 u3 TakToBO# nocne-
[IOBaTeJbHOCTH, mogaBaeMoM Ha ero Bxon «C». CueTdyuK B TedeHUe
YyeThIpeX TAaKTOB obecreunBaeT Ha CBoeM Bbixofie 12 BBHICOKMIA MOTEH-
L&), HeOOXOMMMBIN UIsl peXHMa 3alicH, 4 B TeUYeHue CIeqyIoIX
4yeThlpex — HU3KUI MepeKI0Yaolmivil perucTp B pexXuM IocaefoBa-
TeJIbHOTO BBIBOJA.

Bnementst DD3.1, DD5.2, DD5.3 u DD3.4 o6ecieunBaot ¢op-
MHUpPOBaHMe MOIMMUIMPOBAHHON KOMOBOH MOCHUIKM B (pOopMe, U30-
OpaxeHHoit Ha puc. 1.2, 6. Yurareny, xenaromue pazobpatbcs ¢
npouenypoit dopMupoBaHus moppobHel, MOryT Nony4uTh rpaduku
CUrHaJIOB B XapaKTePHHIX TOUKaX, Monenupys paboty mucdparopa B
YIOMAHYTOH Bhlllle TPOrpaMMe.

Hnrterpupyromas nerns R12-C6, coBmectHo ¢ anementom DDS 4
ycTpaHsieT KOpOTKHeE BCIUIECKU («HUTOJIKK») B Hadalle ¥ KOHue ¢op-
MUpYEMBIX HMITYJIbCOB, BO3HMKAIOIIME M3-32 HETOYHOIO BpeMeH-
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HOTO COBTIAJIEHHUS VMITyIbCOB HA BXOAAX JIOTMYECKHX JNE€MEHTOB.
ITpu oTCyTCTBMM TaKOM 1ieNY Ha NPUEMHOW CTOpPOHE BO3HUKAIU Obl
omwubxy nipu aemdpany KOMaH.

AeTtanu u KOHCTPYKUUSA

Vka3aHHbIe Ha cXxeMe LUPPOBbIEe IEMEHTH MOTyT ObITH 3aMEHEHb
HMOOPTHBIMH AHAJIOTAMHM:

+ KP1564UB3 — 74HC147;

+ K5611MP9 — CD4035B;

* K561ME9 — CD4022;

+ KS61JIES — CD4001,

+ K561JII12 — CD4030.

Konpexcaropst C1 v C2 gosXHs! ObITh UIEHOUHBIMY WIN METal-
Jo6yMaxHbIMHU, Hanpumep K73-17.

ITevyarHas rraTa ycTpoilCTBa [IpUBENEHA Ha puc. 2.17.
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HacTpoiika

Hacrpoiika ycrpoiicra 3akmovaercs B yCTaHOBKE iepyUona cie-
IOBaHWs MIMIMYIbCOB Ha BhiBome 4 3nemedHTa DD3.3 paBuHpiM 5 Mc
(koHTpONMpYyeTcst Ha 3KpaHe ocuwuiorpaga). Ins storo noxdupa-
ercA BenuukHa pesuctopa R10. Janee myn ocuvnnorpada nepeHo-
caT Ha BeiBog 3 DD3.1, v nogGopom BennurHbl pesucropa R11 ycra-
HaBJIMBAIOT IIUTENbHOCTS TAKTOBBIX UMITYJILCOB paBHo 0,5 Mc.

Ilpy wcnpaBHBIX JeTalAX M aKKypaTHOM MOHTaXe Ha BBHIXOJe
mudpaTopa HoaXKHA HabnOmarecAd KapTHHA, aHAIOTMYHAA M3o0pa-
XKEeHHOM Ha pHc. 1.2, ¢. [IBouuHoe yncno (MIaallviii pa3pan cripaBa)
COOTBETCTBYeT HOMepy Haxarod KomaHaHo# kHomnku. Komosas
nocelika Oymer noBTOpAThCA ¢ nepuopoM 40 Mc Bce BpeMms, MOKa
OymeT HaxaTa KOMaHAHAas KHomka. EciyM HYM OnHa U3 KHOMOK He
HaxaTa, IPY BKJIIOYEHHOM MWTaHUM WMudparop Bee BpeMs Bhipaba-
THIBAaeT KOLOBYIO KomOuHarvio 0000.

2.2.7. Wndparop
Ha CNeynannm3MpoBaHHON MUKpOCXeMe

MpuHuMnuanbHaga cxema

®upma «Pericon Technology inc.» Buifiyckaer KOMIUIEKT MUKPO-
cxem PT8A977B wu PT8AS78B, npencrasasiomux coboit mnapy
«Kofep—aeKonep» A IUCKPETHOTO AVWCTaHIIMOHHOTO YIPaBjieHNUs.
KomruiexT no3BossieT NOOYEPEIHO WM NapaviebHO NepeaaBaTh A0
MATH Pa3AivHBIX KOMAaHJ, Yero BIoJIHEe JOCTATOYHO IS YIIpaBieHUs
6onpmuHcTBOM Monened. Ha pue. 2.18 npusereHa TumoBas cxema
BKJIIOYEHMS KOEpa B KauecTBe AUCKpETHOro Wudparopa.

Mukpocxema cofepXUT TaKTOBBI reHeparop, YacToTa KOTOPOro
ofpenensercs BesuunHol pesucropa R1 (B paccMarpuBaeMoii cxeme
paBHa 128 xI'mx). TIpy OTXaThIX KHONKaX CXeMa HaXOAWUTCA B JEXYyp-
HOM pexuMme u norpebnser oueHb Maslii Tok (okono 5 MKA). Ilpu
niepenave koMananl (kHonku SB1—SBS5) ok Bospacraer no 100 MKA,
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Puc. 2.18. MpuHunnunansHas cxema wmgparopa Ha PT8A977BP

¥ Ha BBIXo#e «SO» dopMUpyeTcs KOAOBO-UMMYIbCHAs MOCHUIKA,
roTOBast A IOAAYM Ha BXO MOAYJIATOpA.

ITpu ucnonszoBanun MK-nepenaruuka (nepenaryvixa, paboralo-
mwero B MHGPaKpacHOM AMana3oHe) ucnonb3yercs BeIXox «SC», Ha
KOTOPOM KONOBBIC MMITYIbChl 3aMOMHAIOTCA MOfHECYLENR JacTOTOM,
9TO HEOOXOAUMO JUTst HOpMaIbHOM paborsl MK-nipyieMnuika. Yacrora
3anoNHeHUs paBHA MOJIOBUHE TakTOBOH. IIpyM XenaHWM ee MOXHO
nosectu 1o 30 xI'n monbopom pesucropa R1. Ha Beixone «PC» Ha
BCe BpeMs Mepenayd KOMAaHIBl TOABMAETCH eNVHWYHBIA ypOBeHb
HalpsKeHus], 4TO MOXHO HCIIOb30BaTh I BKJIIOYEHMs MHUTaHWsA
fepeaTynKa.

Aetanu u KOHCTPYKUMUSA

ITevaTHas MIaTa FOCTATOYHO NPOCTA U [IOITOMY 3A€Ch HE IIPUBO-
JIWTCAL
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2.3. WudpaTopsbl ana annapartypbl
MPOoNOPLMNOHANbHOIO yrnpaBneHns

2.3.1. Npocroit wudpaTop Ha TpaH3UCTOpaXx

MpuHuunuanbHana cxema

B pasaene 1.2.2 otMeuamich HeZOCTATKU ABYXKaHAJIBHOTO mudpa-
TOpa, BLITOJIHEHHOTO Ha 0a3e aBTOK01e0aTe/IbHOIO MYABTUBUOpaTOpa.
Onnaxo B 11e/10M psfe cayvaeB (Harnpumep Uit MPOCTeNIINX MOfenei-
VIrpyILIeK) B3aMMHO CBS3BIO MEXKITY KaHa/IaMy MOXHO ITpeHebpeys. Ecu
MOZIE/Ib HAXOWTCA B 10JIe 3peHNs OepaTopa, TO HECA0XHO OTpaboTaTh
TIOTIPABKy Ha 3Ty CBSI3b B Iporiecce yrpasneHusl. [IonoXuTenbHbBIM Xe
KayeCTBOM TaKOro ndpaTopa sABJISETCS ero NpocToTa.

INpuHuunuanbHas cxema lnmdpparopa npuseneHa Ha puc. 2.19.
OH peasmsosan Ha TpaHsMcropax VT1,VT2 no cxeme aBrokoneda-
TEJIbHOTO MYNbTUBUOpATOpa C KOMIEKTOPHO-0a30BBIMM CBSI3SMMU.
Tpansuicrop VI3 wrpaer posb 3JeKTPOHHOrO KIIOYa, € MOMOLIBIO
KOTOPOTr0 MOXHO YIIpaBiaTh pabotoii nepenatyvika (ITPI). B oTkpsi-
TOM COCTOSIHUM TPaH3UCTOpa CONPOTUBJIeHNE MEX LY TOYKOH 1 ¥ Kop-
nycoMm He mpessinaeTr 30—50 Om.

Ecnu vicrionb3yeTcs IepefaTy¥k ¢ YAacTOTHOH MoOmynsiiyeH, To
MeXJy TOYKON «1» Y IUIIOCOM MCTOYHMKA HeOOXOIMMO BKJIIOYWTH
pesucrop conpotuBieHueMm 3—5 xOm. Umnynbesl ¢ Boixoga VI3 B
9TOM Cily4ae HeOoOXOAVMO MOaBaTh Ha BapUKall 33Al0ILero reHepa-
topa ITP/I. Tpansucrop VT3 noMuMo PpyHKIIMHK 3/1eKTPOHHOTO KJII04a
BBITTOJHSET elle ¥ posib pa3BsA3bIBAIOIIErO yCTPOHCTBA, UCKIIOYAIO-
IIEro BAVSIHYME MMOAKIIOYAeMOro K ero KO/JIeKTOpHOM 1My KacKaza
Ha NTapaMeTphbl BbIpabaThiBaeMbIX UMITYIbCOB.
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Puc. 2.19. lpusymnuansHas cxema wngparopa

JAeTtanu U KOHCTpyKUUSA

ITevatHas mmata muUdpaTopa BBIIONHACTCA W3 OAHOCTOPOHHETO
CTEKJIOTEKCTONNTA ¥ HUKAKMX OcoOeHHOoCTel He uMeeT. Ee yeprex
€O CTOPOHEI [IeYaTHHIX IPOBOAHMKOB IIPUBEAEH Ha pHc. 2.20.

IMorenuvomeTpsl R2 1 R6, MexaHW4yecKu cBs3aHHbBIE C pyYKaMu
yIIpaBJICHUS, PAcnoNaraloTcs 3a Npene/iaMy IUIaThl ¥ COeIMHSIOTCS
¢ Helt wecTslo npoBoguuKamMu. [Ina obecnevyeHus GOIbIIOIO CpoKa
cyXOBl 3TV OTEHUMOMETPBI XenaTeJIbHO BbIOpaTh ¢ BHICOKOM cTe-

35

Puc. 2.20. [levatHag nnara wmgparopa
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TIeHbI0 U3HOCOCTOMKOCTH, Hanipumep Tuma CI14-1, CI13-33-32 (25000
LIMKJIOB) Uiy ele sy4ite PIT1-46x (100000 wyikioB).

Tpansucrops! nogoiayr KT315 mibo KT3102 ¢ mobeim 6yxseH-
HBIM MHOeKkcoM. Bpemsasapalomue xoupeHcatopsl C1 u C2 HOMXKHBI
umetb HU3KUiA TKE, nyviiie Bcero UCmonb3oBaTh IUICHOYHbIE THUITA
K73-16 nmv ananorvnunsie. Kounexcarop C3 pomxeH OvITh Kepamu-
JeckuM, Hanpumep tviia KM6. B xauectse DA1 MOXHO UCHONB30~
BaTh 11000% MastorabapuTtHblif crabuiM3aTtop HarpsxeHus Ha 5—o6 B.
ITocTOsAHHBIE pE3UCTOPH — NIOOOTo THIIA.

HacTtpoiika

Hacrpoiika cBogurcs K ycTaHOBKE TpeGyeMbIX UCXOMHBIX JUIUTENb-
HOCTE! MMOJOXWTENbHBIX ¥ OTpMIIaTeNbHBIX UMITYJIBCOB Ha KOJLIEK-
TOope TpaH3ucropa V12 u npegenoB UX USMEHEHWs IIPYU OTKJIOHEHMH
pyuek ynpasnieHnus. bes ociwinorpacda 3geck He oboifriics. Ero myn
TIOJIKJIIOYALTCA K KOJUIEKTOPY TpaH3ucropa V2. Beiie oTMeyanocs,
4TO JUIMTEIbHOCTY UMITYbCOB OIIPENENSIOTCS KaK BennvrHoi 6a3o-
BBIX pe3ucTopoB R3, R4, Tax 1 TeKymyiMy HanpaKeHWAMY Ha JBIKKaX
roreHIMoOMeTpoB. CyIlieCTBeHHOW ABISETCA elie ¥ eMKOCTh KOHIEH-
caropoB C1 u C2, ofHaKo HX HOMMHAJIBI ITPOIIECCe HACTPOUKHY MEHSTD
HeuenecoobpasHo.

MOXHO HavaTh ¢ IITUTEIBHOCTH IOI0KUTEABHBIX UMITYBCOB. LI ee
peryJvMpoBKY BMecTO pe3uicTopa R4 ¢ moMombio KOPOTKHX [TPOBOSHU-
KOB BPEMEHHO ITOAIIanBaIOTCS MOCAEIOBATENBHO COeIHEHHbIE [TOTEH-
LIMOMETpP U MOCTOSHHBIN pe3ucTtop HoMuHamamy 100 xOum u 82 xOM,
cooTBeTCTBeHHO. Bmecro R1— mnoTeHipomerp Ha 6,8—10 xOwm.
JByKOK noTeHuvoMerpa R2 ycTaHaBnvBaercs B HUXHee (110 cxeme)
nonoxenue. PekomeHnyercs 3aTeM MOBEpHYTH ero o0paTHo Ha 5—7°,
TaK KaK B KpaiHuX MOJOXKEHWsX KOHTAKT IOJ3YHKA ¢ TOKOBEAYILIM
CroeM He Bcerfga HajexeH. 3aKpenuTh Ha Ocy NOTeHHMOMETPa PYuKy
YIpaBeHWs TaKuM 00pa3oM, YTOOH €e 1oioXeHue COOTBETCTBOBAJIO
MaKkcHMabHOMY paboueMy yriy OTKJIOHEHW.

BpatuenvieM BCrioMOrartenbHoro roresnviomerpa (100 xOm) yera-
HOBUTH JUIUTENIbHOCTH MONOXMUTEIbHOrO WMITybCa PABHON 2 Mc.
Pyuky ynipassieHVs riepeBeCTU B APYroe KpaiiHee nonoxexue (06b14-
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HO MosHHI yron noBopoTa BeiOMpaercs 60—90°), mmrensHOCTL
VIMITy/1bCA AOJIKHA YMEHBIIUTBCS.

C noMoLLBI0 OTEHLIMOMETPA, 3aMelalomero pesucrop R1, yera-
HOBWTB JUIUTEJIbHOCTb MMITy/IbCa PaBHOM 1 Mc. BepHyTs pyuky ynipas-
JIeHVis1 B IEPBOHAYaIbHOE NoJIoXKeHue. Eciy JUIMTeNbHOCT vMITyibea
CTaJ1a CyIIECTBEHHO OTIUYATHCS OT 2 MC, CKOPPEKTHPOBATh €€ [IOTEH-
nvoMerpoM 0a30Bo¥ Lemy. YCTaHOBUTL 3aHOBO PYUKY YIpaBieHWs
B MOJIOXEHVE MUHUMATBHOM JIUTENBHOCTH U, IIPY HEoOXOAUMOCTY,
noAcTpouTh ee 1o 1 Mc srBvBaieHTOoM R1.

Heo0xonumo I0OWUTbCST U3MEHEHUS! JUIMTEIbHOCTY UMITY/bCa B
npepenax 1—2 Mc, HEOFHOKPATHO MIPOJEJaB BhILLIEONMCAHHbBIE MaHW-
mynauvn. Janee TectepoM M3MepsIIoTCs TEKyLIVE 3HaYeHMs COMPOTYB-
JIEHVI BCIIOMOTATENbHBIX [TOTEHIIMOMETPOB, M Ha MX MECTO IpMIau-
BaloTcA OnviXkaiilivie mo HOMMHATY TOCTOsiHHBIE pe3ucTopsl. Crrenyer
y6enuTses, YTO B CpeIHEM IONOXKEHWUM PYYKM YIIDABIACHWS IUTUTEb-
HOCTb ¥IMITy/1bCa COOTBETCTBYET UCXOTHOMY 3HadeHunIo — 1,5 mc.

AHaJIOTMYHO YCTAHABIMBAIOTCS IPAHUIIBGI U3MEHEHNS IUTUTENbHO-
CTU OTPUIATENBHOTO MMITYJbCa, C TOM NI Pa3HUICH, UTO UCIIONb-
3ytorcs pesuctopsl R3, RS u morenniomerp Ré6.

BpeMeHHO BKJIOYMB MEXAy BHIXOAOM lMdparopa (KOMIEKTOp
VT3) v ruirocoM UCTOYHYIKA TUTAHUS pe3ucTop HoMUHaIOM 1—3 KOM,
HeoOxommMo y6eautbes (C moMompio ocuwiorpada) B HaTMIUY Ha
BBIXOJie ITPOMHBEPTUPOBAHHBIX WMIYIbCOB aMIUTUTYROH, IPUMEPHO
paBHOI HaNpPAXEHUI0 WCTOYHWKA nuTanusd. OTCyTCTBOBAaTb OHM
MOTYT TOJIbKO [IPY HEMCIIPABHOCTU Tpan3ucropa V13 wim olmbkax,
JOIMyIIeHHBIX BO BPEMsI MOHTaXa.

B 3akimouende MOXHO OTMETUTD, YTO TOK, [TOTpeOsieMblii 1ug-
paTopoM OT CTabWiIN3aTopa HaIpsKeHWs, He MpeBbIlaeT 3,5 MA.
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2.3.2. iByxxaHanbHbi4 hopMupoBaTesb
Ha Tainmepe KP1006BA1

MpuHuun penrcTeusA

Ilpy paccMoTpeHuu OOmMX NPUHLIMINOB MPONOPLUMOHATIBEHOIO
ynipaBiieHUsl 0TMEYaIoCh, YTO B IPOCTENIINX YCTpO¥cTBax Ha Oasze
MyJAbTMBUODATOpOB B3aVMHOE BIWSHVE KaHAIOB BechbMa Cylle-
CTBEHHO. BBUI0 TOKa3aHO, YTO BBEI€HNE aCUMMETPUM MeX1y KaHaIb-
HBIMHY UMITYJIbCAMM yAy4IllaeT CUTyaruio. MOXHO, KpoMe TOro, OCTaB-
JATh UCXOAHBIE [UINTENbHOCTA OZMHAKOBBIMY, HO yBEIW4YMBATH UX
abconroTHele 3HauYeHus. IIpu 3tom Oyner pacT¥ epyos NOBTOPEHNs
(6e36051€3HEHHO ero MOXHO yBeJMuuBaTh A0 20 MC) ¥ yMeHbIIAThCA
OTHOCWTEJIbHOE BJIVsAHNE KaHanoB. MMeeTcs B BYAy, YTO MaKCUMAaJIb-
HO€ 3HaveHre At B KaXX0M KaHajIe OCTaeTCs Npy 3TOM HeU3MeHHbBIM
v paBHbIM 0,5 Mc.

VBenvueHue nepuona MNOBTOpPeHUs, MOMKMO [IOJI0XUTENAbHOIO
s¢pPexTa, BCe XKe yCIOKHACT 33a4dy NOCTPOCHWUS KaHAJIbHBIX YIUIU-
HUTENEH VMITy1bCOB B NIPUEMHOI YacTy annapatyphl. B nipemnarae-
MOW KOHCTPYKIIVIM TIPUMEHEH KOMIIPOMMWCCHBIH BapWaHT ¢ yBeaude-
HMeM niepuoza noBropeHus no 10 Mc 3a cuer UCrnonb30BaHUsA acuM-
METPMUHbBIX KaHAJIbHBIX UMITYNbCOB (pHc. 2.21) ¢ napaMeTpamu:

T, = 1,5 Mc;

15, = 8,5 Mc;
T, = 10 Mc;
At = £0,5 mc.

®opmrpoBaTenb NOCTpoeH Ha Oase rtaiiMepa KP1006BU1 o
cxeMe aBTOKOneGaTeNnbHOro MyAbTUBMOpaTOpa ¢ pa3fenbHoi pery-
JUPOBKOI IMTENbHOCTEH MOJOXUTENBHOIO W OTPHULIATENBHOTO
VIMITYJIbCOB.

A Tho

tlo | 129

v

Puc. 2.21. AGUMeTpNIHBIE KAHANTBHLIE UMITYSTLCHI
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Puc. 2.22. [MpuHynnnancHas cxema popmyposarens

MpuHurnuanbHas cxemMa

INpuHimnuansHas cxema GopMUpoBaTeIsi pUBeieHa Ha pHc. 2.22.
JUTUTENBHOCTD TIONIOXUTENbHBIX UMITYIbCOB OlpeAesseTCs MOCTOAH-
HOi BpeMeHH 3apsina KoHaeHncaropa Cl yepes puon VD1 u perynupy-
eTcs B nipefenax 1, = 1—2 Mc nepeMeHHbIM pe3uctopoM R2, casan-
HBIM MEXaHH4ecKH ¢ Py4KOH yripaBieHUs Mopenbio. IIo oxoHuaHNH
craguy GopMUPOBAHUA UMINYIbCA KOHAEGHCATOP PaspsXaercs depes
OTKPBIBAIOIUMICH KITIOYeBOH TPAH3UCTOP MHUKPOCXEMBI, KOJIEKTOP
KOTOPOTO COEAMHEH C BHIBOIOM 7.

JUTMTeNbHOCTD OTPUIIATENBHOIO UMITYJIbCca, (POPMUPYEMOro Ipu
9TOM Ha BBIXOJe MUKPOCXeMbl (BbIBOZ 3), yCTaHABIMBAETCs B Nipene-
nax 8—9 mc nepeMeHHBIM pe3ucTopoM R4, Takxe CBA3aHHBIM C pyY-
Koit ynpasnenus. Peaucropsl R1, R3 ciyxXar uis NOATOHKH rpaHuLl
JMana3oHOB U3MeHeHHs JTNTeIbHOCT el KOMaHIHbIX UMIlyJIbCOB.

BeiBOf 5 MMKpOCXeMbl sIBASETCS BXOAOM 3JEKTPOHHOM pery-
JIMDOBKH [UIMTENbHOCTEH UMIYIbCOB, B HAHHOM CXeme He HCIoNb-
3yeTcs M 3allyHTUpOBaH KoHpaeHcaTopoM C2 i MCKIIOYEHH
«apebesra» ¢poHTOB BblpabaTbiBaeMbIX MMIIYIbCOB. MuKpocxeMa
NIUTaeTCs 4epe3 crabunusatop HanpskeHus DA2Z pisa ycTpaHeHHA
BIMAHUA pa3psana 6aTapen Ha rapaMeTphl BelpabaThiBaeMbIX KOMAaHL.
Komanpnbsle umnynbcsl (puc. 2.21) uepes pa3Ba3bIBAIOMMIA pe3UCTOP
R7 noparoTcst B KaHas CBA3U C yIIpaBiseMblM ODBbeKTOM, UX aMIlIH-
Ty#a (Ha BBIBOAE 3) NpakTUYeCKH paBHA HaIpPSXEeHWIO UCTOYHMWKA
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nuTanuA. [1py HeoOXOMUMOCTH UMITY/ILCH MOXKHO clieNaTh ONUHAKO-
BBIMH, YMeHbIIUB BesinunHy R3 10 1 kOM U npeBpaTuB, TEM CaMbIM,
MyJIBTUBAOPATOP B CHMMETPUYHBIH.

AdeTtanu u KOHCTPYKUUS

IleyatHas nata popmupoBartens usobpaxeHa Ha puc. 2.23. [Ipu
NpaxTHYecKol peanusaruy Kakoro-yibo BapuaHTa anmapatypel B
LIeJIOM, T1aTy HOopMHpOBaTes LieJiecooOpasHO BBINIOJHUTS (parMeH-
ToM OOIIeH neyaTHOM rulaThl nepefaryrka. IlepeMeHHble pe3ucTophl
R2, R4 3axperissiorcsi Ha 1uiaTe B OPU3OHTAIRHOM HOJNOXEHHH C
TOMOLIBI0 XOMYTHKOB, OXBaThIBAIOIIKX BTYJIKH, YePe3 KOTOpbIe BBIXO-
JIAT OCH MOTEHLIOMETPOB, ¥ NPOBOIHUKOB, COCAUHSIOMMX BBIBOIBI
PE3UCTOPOB € COOTBETCTBYIOLIMMHI OTBEPCTUSMH Ha IUIaTe.

OsBanbHble OTBEpCTUsl B IUlate NpepHa3HaueHbl JUIA BBIBOAA
PBIYAaroB YNpaBJICHUS, 3aKPeIUBIEMBIX Ha OCAX IIOTEHIIMOMETPOB.
TabapuTHBle pasMephl pacCHHTaHbl HA YCTAHOBKY NOTEHLIKOMETPOB
tuna CIT4-1, uMeomuX BRICOKYIO H3HOCOCTOMKOCTS (25000 LUK/IOB).
BoO3MOXHO NpuMeHeHye W OPYIUX THIIOB ¢ COOTBETCTIBYIOLIEH KOp-
peKiueli pa3sMepoB NEYaTHOM IUIaThl, BaXHO JMILb, YTOOB NOTEHLU-
oMeTphl 6bUTH rpyTH A, obecrieumBaloneii TMHEHYIO 3aBUCHMOCTD
BeJIMYMHBI COITPOTHMBJIEHHS OT YIJia IOBOPOTA.
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Puc. 2.23. OparmeHT NevwaTHo nnartsi nepeaarynka
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Buumanune! Peus udem o NOMEHUUOMEMPAX OMEHECHBEHHO20
npouseo0cmeaq: y UMNOPMHbIX AHANOSUMHAS XAPaK-
mepucmura obo3navaemca aumepoii B. bonee moezo,
HEPEOKO 6CINPEYAIOMC A KUMaticKue u3oenus, y Komo-
DbiX DEANbHAA 3A8UCUMOCMb HE COOMBEMCMEBYEM
3asgnenHol!

Bpemssanaromuit xounaeHcatop Cl nmomxeH 6vITh 06s3aTenbHO
TUTeHOYHBIM, Harpumep K73-17. Juonel VD1, VD2 — tuna KJ5216
win aHanorudHele, Mukpocxema DA1 — tuna KP1006BH11, moxer
ObITh 3aMeHeHa MUMITOPTHBIM aHAJIOrOM — TaitMepoM 555 mpou3sson-
ctBa moboit dpupmel (HarpuMep LMSSS5).

Hactpoiika

Hacrpoiixka 3axmouaercsl B yCTAHOBKE HUCXOIHBIX 3HAYCHUHA JUTH-
TeJIbHOCTEeH KOMAaHAHBIX MMITYJIbCOB M AMAlla30HOB MX HM3MEHEHNs.
Ilocne nposepku NpaBUsIbLHOCTH MOHTaXa HEOOXOAMMO IOAATh MKTa-
HUE Ha YCTPOMCTBO U ITPOBEpUTH Hanmuue +5 B Ha BBIXOJIE cTabunu-
satopa DA2. 3ateM nopkaoyaoTr ocuwuiorpad K Beixony dopmu-
posares (IIpaBblif 10 cxeMe BbIBOJ pesuctopa R7). Perynuposkamu
ocuwutorpagra moGMBAIOTCST HA 3KpaHe M300paxKeHus OZHOro-ABYX
MIEPUOIOB KOMaH/IHBIX UMITYJIbCOB (pHc. 2.21).

IToBopotom ocu mnortenuuoMerpa R2 Heob6XoguMo ycTaHOBMThH
JUIMTENIbHOCTD Ty, = 1,5 Mc. 3akpenuTs pelyar yrpasjicHUs Ha OCH
MTOTEHLIUOMETPA B BEPTUKAJIbHOM MonoxeHud. OTKJIOHAA €ro Ha
+30°, ybenuthcst, 4TO IUIMTENILHOCTL MeHsercss Ha *0,5 mc. Ecmu
IMAra3oH U3MeHeHUs1 MeHbIlle YKa3aHHOTO, ciefyeT HEMHOTO YMEHb-
mIUTL HOMUHAI pe3uctopa R1, u noreHunometpoM R2 BHOBB ycTa-
HOBUTH ucxonHsle 1,5 mc. Priuar yrpasjieHuss Ha ocH 3aKpernurh B
HOBOM TIOJIOXEHUH, COOTBETCTBYIOIIEM HCXOMHON JUINTELHOCTH.
BHOBb IIPOBEPUTH AUAITA30H U3MEHEHHUS U T. II.

AHQJIOTUYHO YCTaHABJIMBAIOTCA IIapaMeTphl BTOPOTO KOMaHI-
HOTO UMITYJbCa, ¢ TEM JIMLIbL OTJIMYMEM, YTO UCXONHAS IIUTEIbHOCTh
nomkHa ObITh paBHa T,y = 8,5 Mc (mo-IpexxHeMy At = *0,5 mc).
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TouyHyI0 HACTPOHUKY KpailHUX 3HAUeHUi JUTMTENbHOCTe KOMaHIHBIX
UMITYJIbCOB MOXHO OCYIIECTBUTH NMOAGOPOM pa3MepoB OTBEpCTHH B
rjare, yepes KOTOpble [TPOXOAST PY4KM YIIPaBjeHUs, T. €. U3MEHeE-
HUEM JMara3oHa OTKJIOHEHUS PhIYaroB yIpaBJIeHuUs.

2.3.3. iByxxkaHanbHbiA wudpartop
Ha Mmukpocxeme K564Ar1

fMpunuununanbiad cxema

IMudpaTop, MOIHOCTHIO aHAIOIMYHBIH TTPEABITYIIEMY 110 Xapax-
TEPUCTHKAaM, MOXHO cobpate Ha MukpocxeMe K561AT1, comepxa-
wiet B cebe aABa XAymux MynasTUBUOpaTOpa C BXoHaMu repesarycka
[4]. ITocnenHee o6CTOATENBCTBO TIO3BOJISACT peanu3oBaTh ABTOKOJIE-
HarenpHpIl MyIETUBUMOpATOP ¢ pas3leNbHON PErylIvpoBKO JIUTEIb-
HOCTel MOJIOXUTEIbHBIX ¥ OTPULIATENIbHBIX UMITYJICOB.

[IpuHimnuaneHasa cxeMa mwndpaTopa B 3ToM cirydae 6yaer uMeTh
BUJI, TPUBEACHHDIA Ha puc. 2.24. CxeMa oriMyaercst oT Ipeablayei
MEHBLIUM KOJIMYECTBOM JeTasIeil.

+7B..+98B
+ * v DAt |—e
a1 a3 +l c3
33k 100x [ 47mx _|_
R4 Bbix.
R2 100k
C1 47« c2 RS
0, 1Mk} 0,1mk 1) 15k
LR 151 T4a l?:')—lﬂ 0.01mk
18] pas

10 VT1-KT3156
DA1 - 1170EHS

4| 9| BI 12_ GI 11! DD1 - KS64AI'

Puc. 2.24. MNpuHuynnnansHas cxema wugparopa Ha K564AI°1
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JuTeIbHOCTD ITOJOXHTENbHBIX UMITYJICOB Ha BeIBOAE 10 Mukpo-
CXEMBI OITpefiesisieTcs BhIpaXeHrueM

1, = 0,5(R1+R2)-C1.

JUTUTENBHOCTE  OTPULIATENIBHBIX — I1apaMeTpaMU aHaJIOTUYHOM
uenouku (R3+R4), C2. ITockonbKy 11 KaXI0ro UMITyJibca Heobxo-
IUMO obecIieduTh OIHOBPEMEHHO U TpebyeMyIo MCXOIHYIO IJIUTE)Ib-
HocThb (1, = 1,5 Mc; 1. = 8,5 MC), ¥ 3aJaHHYIO BeJIMYNHY €€ U3MeHe-
Hus At = 0,5 Mc, 11 ynobcTBa HACTPOMKHU B KaXIOM IUiede Mysib-
TUBUOGpaTOpa UCITONB30BAHO 110 JBA TOTEHIIMOMETPA.

Crabunuzarop Hanpstkenuss DAL npusBaH UCKJIIOUUTh M3MEHe-
HUe [TapaMeTpoB BbipabaThiBaeMblX UMITYJIBCOB ITpH paspsiiie 6aTtapeu.
Brpouewm, naxe mckmodedne DAL u3 cXembl npuBefieT K OTKJIOHE-
HHUIO ITapaMeTpoB He 6osee ueM Ha 2 %. Eciii yripaBJisieMbIM aJieMeH-
TOM IlepefaTynuKa KoMaH cIyxuT sapukan (rmpu YM-monynsauuu),
TO KJIIOUeBOH Kackal Ha Tpausucrtope VT1 MOXHO HCKIIOYUTS,
UCIIONB3Ysl MMITYJIbCBl HEITOCPENCTBEHHO ¢ BhiBoma 10 MUKpocxeMbsl.
AMIUIMTYIa MMITYJIbCOB IIPY 3TOM PaBHA HAITPSKEHMIO Ha BbIXOZE
crabunusaropa. [lonaBate Mopynupylouue UMITYJIBCHL Ha BapuKar
ciefiyeT yepes passsAsbiBalomiuii peauctop seauduHoi 100—150 kOm.
IIpu xenaHuu, MynbTUBUOPATOp MOXHO CHENaTb CUMMETPUYHBIM,
YCTaHOBUB B 000X IUI€YaX OJMHAKOBBIE IOTEHIIMOMETPHI.

AeTann U KOHCTPYKUUSA

IleyaTHas 1utata, KaK ¥ B IIpeABOYIIEM ciydae, MOXeT ObITh
obuieit ¢ nmepenaTyUKoM. [ aBTOHOMHOrO BapuaHTa HCIIONHEHUs
mudpaTopa ee BHEIIHUHA BUI uzobpaxeH Ha puc. 2.25. [lepemeruka
II1 ycranapyiuBaeTcss CO CTOPOHBI pACIIONOXKEHHUS HeTajeil repen
Bl1auBaHUeM MUKpocxeMsl DD1.

Tpansucrop VT1 moxert 6b1Tb 1106010 TUIA N-p-n MPOBOIUMOCTH.
SnexrponuTndeckuit KonpeHcarop C3 — paboynM HamnpsKeHUeM He
MeHee 6 B.

IToncrpoeunsie pesuctopel R1, R3 MoxHO wucrons3oBate TUIla
CII3-386 wmm PIT1-63M6. Crabwinsarop HarpsbxkeHus DAL moxet
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+7B..98B
x R4

x R2

Boix.

Puc. 2.25. lNevarHag nnara

Hb1Th TI0OBIM 13 cepryr MasiorabapuTHBIX HA BRIXOHOE HarpsikeHuve 5 B.
Bpemsizanaonme KoHneHcatopsl Cl1 u C2, oT cTabMIBHOCTH KOTOPBIX
3aBUCHUT CTAOWIBHOCTD IMTENHHOCTH BhlpabaThlBAEMbBIX MMITYJIBCOB,
Jlydlie BCEro MPUMEHNTh IUIeHO4HbIe, Tha K73-17. MoxHo ucrosnn-
30BaTh U HymaxHsie (MBM), HO rpunercsi HECKOJILKO YBENUYHTh pac-
CTOSTHUSI MEXJ1y OTBEPCTUSIMU Ha IUiaTe IJIst UX YCTAHOBKH.

Hactpoliika

Hacrpoiixa mmgparopa NOJHOCTHIO aHAJIOTHYHA TMPEABIAYILEMY
BapuaHry. Ilorermimomerps! R1, R3 nocse HacTpoilku MOXHO 3aMe-
HUThb [TOCTOSIHHBIMU PE3UCTOPAMUL.

2.3.4. Wudpatop Ha TpaH3uCTOpaX
co crabunusauyuneit nepruoaa NOBTOpEeHUs!

MpuHunnunanbHan cxema

Panee oTMewanoch, 4TO MCKJIIOYUTH B3aUMHOE BJIMSHHE KaHAJIOB
MOKHO JIMIIIb CTaOWIM3MPOBAB MEPUON ITOBTOPEHHS KaHABHBIX UMITYJTh-
coB. B Takux cxemMax KOMaHIHblE MMITYJILCHI (HOPMUPYIOTCS XIYIUMMU
My/IbTHBUOpATOpaMy, a MX 3aITycK OCYIIECTBJISICTCS UMITY/IbCAMU TaKTO-
BOI'0 FeHepaTopa, KOTOPbIit U OTpeliesisieT [1ePUo]l TTIOBTOPEHUSI.
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Ha puc. 2.26 npuseneHa cxema, B KOTOPOI peaU30BaHbl yIIOMSI-
HyThle MOMeHThL. TTyHKTHpOM ObOBeneHa yacTb cXeMnl, obecreuusa-
Iomas IByXKaHajbHoe yrnpasienue. Ilepuon mosTopeHHs KOMaHA-
Holi nocsutku T, BeiOpaH paBHbM 10 Mc, IIHUTeNbHOCTH KAHAIbHBIX
UMITY/IbCOB B HETPaIbHOM ITOJIOKEHUH PydeK yrpasieHus 1y = 1,5 Mc,
IMAara3oH U3MEHEHHs KaHAJIbHBIX UMITY/IbeoB AT = *+ (0,5 Mc.

BbIxomHbIE MMITYNbChl MMEIOT MOJOXUTENBHYIO TTOJSPHOCTL U
ammutyny U = 5 B. TIpu HeobxomuMocTH KOJIMYECTBO KAHAJIOB
MOXHO YBEJIUYMBATH BIUIOTh IO BOCBMH, MTOIKJIIOYAS JOTIONHUTE -
Hble CEKLMH K ITPaBoit YacTu cxeMsl. [lepron mosTopeHus npu 3ToM
HeobxonuMo yBeuuuThb 10 20 Mc.

Mpuxuun pgeiicTus

PaccmoTpum paGoTy cocTaBHBIX yacTeit cxembl. Ha TpaH3ucTopax
VT1, VT2 u aneMeHTax, uX OKpyXalomux, cobpaH TakTOBBIH IeHepa-
Top. OH opMHUpyeT KOPOTKHE TTONOXUTENIbHbIE UMITYJIbCHI, CIIENYIO-
uive ¢ TpebyemsiM repuonoM noproperus T, UMnynbcel cCHUMAIOTCS
¢ xaroga guona VD3 M mocTyImaloT Ha 3aIycK KAYIero MyJbTUBH-
Hparopa nepBoro KaHaJbLHOTO UMITYJIbCA.

TakTtomblit remepatop paGoraer caeayromum obpazom. IIpu
rnojaye IMUTAIOIIEIO HANpSAXEHUs HAuMHAeT 3apAXKaTbcAd KOHICH-
catop C2 (OT 1MOJMOXUTENBHOH KJIEMMbI UCTOYHMKA ITUTAHUSA, Yepe3
pesuctop R3 u yyactok «basa-amMurrep» tpaHsucropa VT1 Ha Kop-
nyc). Tok 3apsima B nepBblif MOMEHT MakCUMaJleH U co3fiaeT Ha Oaze
TPaH3UCTOpa HarpsaxeHue okoyio 1 B.

Ha puc. 2.27, a xopolo BUIHO, YTO 3TOr0 HaMNpsiKeHUs NOCTa-
TOYHO JUISl TIOMAEPXAaHUA TPAH3UCTOPa B OTKPHLITOM COCTOSTHUH,
TaKk KaKk OHo npespimiaer Uy, (HanpsxkeHue OTIIMPaHUSl TpaH-
suctopa). BennuuHa 3apAmHOrO ToKa B IEPBHIE MOMEHT paBHa
U,u/(R3+compoTusnieHre yyactka «basa-3MuUTTEP») U AOCTaTOYHA
JUTS TIepeBo/ia TPaH3KUCTOpa B PexXUM HachlieHus1. HarpsixeHue Ha ero
KOJUIEKTOPE, KaK CJIeCTBUE, TPAKTHUECKH paBHO HYJO (puc. 2.27, 8).
K xomnexropy nogkmouena 6aza Tpausucropa VT2, xortopslid B
pe3ynbTaTe HafieXKHO 3arepr.
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Puc. 2.27. 3niopbi B xapaKTepHbiX TOYKaX TaKTOBOI oG reHeparopa

Tok yepes Hero He TedeT, M IMO3TOMY HAIIPSKEHUE HA pe3u-
crope R4, oHo ke U,,, npakTU4eckKyd paBHO Hymo (puc. 2.27, e).
Hanpstxkenve Ha xoHpeHcatope (C2 HapacTaeT 10 3KCIMIOHEHTe
(puc. 2.27, a), TaK KaK 1OCTOsIHHAsI BpeMeHH 3apsiaa T, ~ R3C2 Hese-
ymka. Tox 3apsiza, HaoBopoT, yMeHbIIaeTCsl, BbI3BIBASI YMEHbIICHUE
HanpsikeHust Ha 6ase TpaHsuctopa VT1 (puc. 2.27, 6). B MoMeHT
BPEMEHU t; 3TO HANPSIKEHUE JOCTUraeT HanpskeHus sanupanus Uy,
Y HAUMHAeTCs1 IJaBUHOOOPa3Hblil ITPOLIECC «OIPOKUIBIBAHUS» CXEMBI.

OG6paTum BHMManHe Ha To, 4TO KOHAeHcaTtop C2 X 3TOMy MOMEHTY
3apsanIcs 0 HanpsiKeHwst, 6J1M3KOro K HaImpsoKEeHHIO UCTOYHUKA [TATa-
HUS (B paccMaTpuBaeMOM TpuMepe 3TO rpuMepHo 4,2 B, Kak BUIHO U3
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puc. 2.27, a) TakuM o6pa3oM, UTO Ha ero rpasoii obKIagxe obpasoBajics
TONOXUTENbHbIT 1ToTeHuuat. Kak tomeko V1 HaumHaeT 3amvparthes,
HarpsiKeHUe Ha €ro KOJUIEKTOpe, a 3HAYuT U Ha 6a3e VT2, HaunHaer
pacru (puc. 2.27, 6), TpUBONS K OTITMpaHUIO TpaH3ucropa V12 u, kak
CJICZICTBUE, K YMEHBLIECHUIO HAITPSXKEHMS HA €ro KOJ/UTEKTOpE.

910 cKaukoobpa3HOe yMeHbLIeHHE NepenaeTcs yepe3 KOHIeH a-
top C2 Ha 6a3y tTpamsucropa VTI, ewe cunbHee CHUXAs Harpsixke-
HUE Ha Heil, YTO BhI3bIBaeT emie 6oMpnil pocT HarnpsXkeHus Ha ero
Kosuiexrope u T. . Ilpowecc cam cebs «rmograjJKuBaer», T. €. pa3BuBa-
ercq JJaBuHOOOpa3Ho. 3aKkaHUMBAeTCA OH TeM, YTO TpaHauctop V12
ITOJTHOCTBIO OTKphIBaeTcs, a VI'1 — 3akpeiBaetca. COnpoTuBieHUEM
y4acTKa «KOJUIEKTOP-3MUTTEp» OTKpBITOro VI2 MoxHo npeHebpeys.

Yepe3 TpaH3UCTOp TpOTEKAaeT TOK U CO3jiaeT Ha pesucrope R4
HarpskeHue nopanaka 3,3 B (puc. 2.27, 2). 3amerum, YTO €ro BeJu-
YYHA OIpene/seTcss COOTHOUICHHEM COIPOTUBJICHUI pe3UCTOPOB
R3 u R4. MoxHo cunTtaTh, 4TO npasas obxiaaxa KoHaeHcaropa C2
yepe3 OTKpbIThE V12 noaxmoyeHa K BepXHEMY BBIBOIY pe3ucTopa
R4. OrpuuarenpHo 3apsikeHHass Jjesass oOKkiagka KOHAeHcaTtopa
noakmoyeHa K 6ase VT1. Taxum obpazom mexny 6azoit VI'1 u kop-
IIyCOM OKa3bIBAIOTCS [TOC/IEOBATENIbHO BKIIOYEHHBIMY 1Ba Harlpsike-
HUS: OTpULaTENbHOE ¢ KoHaeHcaTtopa C2 (4,2 B) u nonoxure/bHoOe ¢
pesucropa R4 (3,3 B).

Pesynerupyloee HanpskeHre Ha 6ase VI'1 B MOMEHT t; 04€BHIHO
OyzmeT oTpuuaTesbHBIM M MMeET BelnuuHy U, = 4,2 +33 =-0,9 B
(cM. puc. 2.27, 6). D10 HaNpsKeHUe HameXHO YIepXHUBAET TPAH3U-
crop VT1 B 3ameproM coCTOSHHY, a GONBLIOE HAMPSKEHUE HA €ro
KOJUIeKTOpe — TpaH3ucTop VT2 B OTKPHITOM COCTOSIHUU.

Konpencarop C2 HauuHaeT paspsAxarbcs 4depe3 IMOJTHOCTHIO
otkpeIThid VT2 1 pesucrop R2. HanpsixeHue Ha HeM yMeHbIIaeTcs,
KaK C/IefCTBUE, HarpskeHue Ha 6ase VT pacrer (uHtepBan t; —t,
Ha puc. 2.26, a, 6). Bce 310 BpeMs yepes pesuctop R4 nmporexaeT TOK,
obecrnieyusas (GOpMUPOBAHME HA HEM IIOJOXUTEILHOIO HMITY/IbCa
(puc. 2.27, r). Ilpouecc rmpexpaTUTCs, KaK TOJBKO HAIpsXeHUe Ha
6ase VT1 nocrurHer Benndunsl Us, (MOMEHT t, Ha rpadukax).

Tpansucrop VT1 HauHeT OTKPHIBATHCS, YTO TPHUBEIET K YMEHb-
HICHUIO HAITpAXEHUs Ha ero Kojiektope u Ha 6aze VT2, [locnenuuit
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HayHeT 3aKpBIBATBCH, CKAYOK HANpSAXEHHUs Ha €ro KOJUIeKTope
depe3 koHgeHcatop C2 nepenacrcea Ha 6a3y VT1, eme cuipHee ero
oTkpbiBasg, u T. 1. Ilpousoiiner naBuHOOGpa3HOE ONPOKUABIBAHHE
CxeMbl B ICXO[THOE COCTOSIHUE, HauUHeTcA 3apsaj KoHaeHcatopa C2, u
Bce MOBTOpUThCs cHadaa. ITockoneky TpaHsuctop VT2 okaxercs
3arepTbiM, CTAHET PaBHBIM Hymo W HampsixeHue Ha pesucrope R4
(puc. 2.27, @).

[Tepuon MOBTOpeHHUs HMITYJILCOB TpencTasBaseT coboit cymMmy
IJIUTENBHOCTEH [TOJIOXKUTEIBHOIO M OTPULIATEABHOIO BHIXOAHBIX
umIynbcos. Ha anurensHoOCcTh OTpuniaTesibHO#i (assl BIUSAET TOJIBKO
TIOCTOsIHHASL BpEeMEHU Lienu 3apana KoHaeHcatopa C2 u BeanynHa
HanpsixeHus Ug,. D10 HanpsixkeHue A1 OONBHIMHCTBA MaJOMOLI-
HBIX TPaH3UCTOPOB NPUMEPHO ONUHAKOBO M COCTABJSAET BEIUYHUHY
0,6—0,8 B mis1 xpeMuKeBbIX TpaH3ucTopos u 0,4—0,5 B mnsa repma-
HUEBBIX.

Ortcioma BO3MOXHOCTH 110 YIIPaBJEHUIO JUTUTEBHOCTBIO: U3MEHE-
HueM BexuyuHbl C2 nubo R3. Heobxonumo umets B By, YTO yBe-
suyenue R3 6yner oqHOBpeMEHHO yMEHBIIATh AMIUIUTYY BBHIXOHEIX
UMITYIbCOB, CHUMAaeMBIX ¢ R4, TaK 4TO 371€Ch BO3MOXHOCTHM HEBEJIUKU.
JnutenbHocTh OyeT 3aBHceTh U OT HAaNpsXKeHWs MUTaHUs KacKana,
4TO, CKOpEe, MOXKHO OTHECTH K HEOCTATKY CXEMBL.

JTITenEHOCTE IONOXUTEIbHOH (ha3bl, KaK 3TO BUIHO U3 pHC. 2.27,06,
3aBUCUT BenuuuHel U; U OT cKopocTH paspsnga KoHuaeHcatopa C2
yepe3 pesuctop R2. U;, B cBOIO 04epeslb, MOXKHO U3MEHSATh, MEHAS
cooTHomeHue corpotusnieHuit R3 u R4, 4yto, ouesuano, 6yner siu-
ATh U HAa aMIUIMTYNy BBIXOAHBIX MMIyabcoB. [locnenHee Hexena-
TeNbHO. YnoOHee M3MEHATh INMOCTOSHHYK BpEMEHM LETU paspsana
KOHJIEHCATOpa ¢ IMOMOIBI0 R2, 4TO U IIPeayCMOTPEHO B CXEME.

WmMnynbeer ¢ amurrepa VT2 mogaiorcs Ha auddepeHuupyro-
myto uernb C4~—R6, Ha BeIXOAe KOTOPOil GOPMUPYIOTCS oBa KOPOT-
KHX BCIUIECKa, COOTBETCTBYIOILMX NEpPEeIHEMY U 3apiHeMy (POHTam
TIOJIOXKUTENBHOrO uMmynsca (puc. 2.27, 9). OtpunaTesibHbe BCIUle-
CKM cpe3aloTcs 1uoaoM VD3, a nojoxuTenbHble, pacCTOSHUE MEXLY
KOTOPBIMM PaBHO I€PUOAY NOBTOPEHUS, ITOKATCA Ha 3aIycK Xuy-
mero MyssTUBMbpaTopa repsoro xaHaia. XKnyuwmii MynsTuBubpatop
cobpaH Ha TpaH3ucTopax VT3, VT4.
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TlonHocTeio aHanoruvyen emy MysbTUBMOpAaTOp BTOPOro KaHana,
KOTOPBIH ByneT 3anyckaTbes 3aqHUM (POHTOM NEPBOrO KaHAJAbHOTO
uMmnyabca. B KadecTBe MaHumyssiTopa B YCTPOWHCTIBE MCIIONIb30BAH
CTaHAapTHBIA KoMmbioTepHblii mxoictuk tuna F-102, B xotopom
caenaHsl HeGonbline nopaGotku. JIXKOMCTUK COMEPXHT ABa TOTEH-
nuometpa mo 100 kOm.

K xaxXa0oMy 13 HUX IPUNanBaOTCA [0 YeThIpe pe3ucTopa (puc. 2.26)
1151 obecriedenrst TpebyeMoro auara3oHa n3MeHeHus1 A IUTebHOCTel!
MMITYJIbCOB TPH OTKJIOHEHWH PYUYKM IKOICTHKA B KpailHue noio-
KeHus. OTKJIOHEHUsI Pyukd BHepef-—Ha3al M3MEHAIOT CKOPOCTb M
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Puc. 2.28. 3n10opbi B XapakTepHbiX TOYKax XAyLwero Myastuenbparopa
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HanpapJ/ieHye BPallleHUs TATOBOTO ABUTATE 1Sl MOZEIH, a TIOTepevHble
OTKJIOHEHHSI — COOTBETCTBEHHO Yroj MOBOPOTa DY/IEBOrO yCTPOH-
CTBA.

JDXOUCTHK MONKIIOYAeTcss K KOMaHAOannapaTy 4yepe3 ITaTHBI
pasbeM, OTBeTHAsl YacTh KOTOPOrO pachasiHa Ha coexmHurenu X1.1
1 X1.2. EcTecTBEHHO OpraHb! yIIpaBIeHUs] MOXXHO 0(OPMHTE TIOOBIM
ApyriM, yooOHBIM IUTs momenucta cnocodoM. ITomesno mpm 3TOoM
COXPaHUTE HOMHMHAJIBI PE3UCTOPOB MAHUITYJIATOPOB.

JanycK My;IETUBHOPATOPa NPOUCXOXUT MOJIOKHMTEIbHEIMU UMITY,Th~
caMmH, roxaBaeMbIMu Ha Ga3y Tpansuctopa VT4. Mcxomnoe cocro-
SITHAE CX€Mbl, NMpeNIlecTByOMee mojpade CHHXPOHMITY/IbCA, TAKOBO
(nnrepran 0—t; Ha puc. 2.28). Tpansuctop VT3 OTKpHIT ¥ HACKILEH
3a CueT NoAayH Ha ero 6a3y MOJOXUTEJTbHOTO CMELIEHUST OT UCTOY-
HYIKa NUTaHUs Yepe3 MoacTpoeuHslii pesucrop R7. Hanpsaxenue 510
HECKOJIbKO MpEeBHIIAeT Hanpsxenue otnupanus Uy, (puc. 2.28, 6).

IToTeHman Ko/UIeKTOpa MpuU 3TOM OYeHb HeBenuk (puc. 2.28, ).
Yacte 3TOro moTeHuMana nepenaercs Ha 0a3y TpaHsucTopa VT4
yepe3 pe3uctop R 1 oHa cyllecTBEHHO HMXe HanpsDKeHus OTnupa-
Hus (puc. 2.28, 9). Kak crencrsue, TpPaH3UCTOP 3anepT, U HanpsDKe-
HHE Ha ero KOJ/UTEKTOpe PaBHO HampspKeHuio ruranus (puc. 2.28, e).
ITpapas obxnanka koHueHcaTopa C5 uMeeT noTeHUHA 6a3bl TPAH3IU-
cropa VT3. uto cocrarnsier npimepHo 0,8 B.

Jlerast oOKIazika yepe3 KOHTaKT 2 pasvema X1.1 moakmoueHa K
IBICKKY NMOTEHUMOMETpa, HaXOASIIErocst B [LKOHCTHKE, M €e MOTeH-
LM onpeaessieTcs TeKyIuM MoJIoXXeHUeM ABMXKa. B paccmaTtpusa-
eMoM npuMepe 310 npuMepHo 2,6 B. Takum oOpa3zom, KoHAEHCATOP
BO BpPeMsl MpeBIAYIIEro MPONODKATEIEHOTO MPOMEXYTKA BPEMEHH
ObLT 3apsikeH 10 HanpsokeHust Us = 2,6 — 0,8 = 1,8 B (puc. 2.28, 2).
Cxema HAXOOMTCA B yCTOHYUBOM COCTOSIHHHL.

B momeHT Bpemenu t1 KOpPOTKMI MOMOXHWTENBHBI UMMYIBC C
BeIxoa muddepeHuupyomeil uenu yepes auon VD3 moctymaet
Ha 6asy VT4 (pmc. 2.28, a). Haunnaetcs naBuHOOOpa3HbIil mpo-
HECC ONMPOKMIABIBAaHUA cXeMBbl. [lelCTBUTENBHO, STOT MMIYIkC, Mpe-
BRICHB mopor Uy, BhI3BIBAaeT NepROHavalpHOe oTmupanue VT4.
Hanpskenne Ha ero KoJuleKTope CKaukoOOPasHO yMeHBIIAeTcH.
OTOT OTpULIATEBHBIH CKAUOK HaMpsDKeHHs yepe3 auon VD2 u KoH-
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nencatop C5 mepenmaercs na 6asy VT3, obecneunBast Hayajzo ero
3anupaHus.

YBennuuBaloImeecs Ha KO/UTEKTOPE HANpsDKEHHe Yepe3 Pe3ucTop
R9 nonanaet Ha 6a3y VT4, oTKpeiBas mocienHuii, ¥ T. 1. B pesyns-
TaTte TpaH3ucTop VT4 okasriBaeTcs OTKPHITEIM. Yepes Masioe conpo-
TUBJIEHUE YYACTKA «KOJUTEKTOP-IMHUTTEP» 3TOr0 TPAH3UCTOPA U JUOL
VD2 neBas ob6Kiaaka (MOMOXUTETBHO 3apsXeHHas) KOHAeHcaTopa
C5 nmonxmoyaercs K kopnycy. K 6asze VT3 no-npexHeMy ocraercs
NOAK/NIOYEHHOH OTPHLIATE/IbHO 3apsDKeHHasl o0KjiafiKa 3TOTO KOH-
JEHCAaTOPa, YTO HANEXHO 3anupaer TpaHsucrop (puc. 2.28, 6), obe-
crieyvBasl Ha €ro KOJUIEKTOPE BBICOKHMH NMOTEHLHMAL, YacTh KOTOPOro,
Oynyun npwioxkeHHOH K 0ase VT4, HamexxHO ynepXuBaeT €ro B
OTKPHITOM COCTOSIHUH (pHc. 2.28, ).

Hanpskenue Ha BeIXOZE CXeMBl NPAKTHYECKH PaBHO HY/IO
(puc. 2.28, 6). Janee naunHaeTcs cTagusa GoOpMUPOBAHUS TEPBOTO
KaHapHOTO MMNyneca. Konmencatop CS mepesapstkaeTcs MO Lienu:
TUIIOC MCTOYHHKA muTaHus, pesuctop R7, auonm VD2 u OTKpHITHIH
Tpansuctop VT4. HanpsxeHue Ha HeM yMeHbIIAeTCs M, KaK Ced-
CTBYE, MOBHIAeTCs moreHuwan 6a3er VI3 (uHrepman t;— t, Ha
puc. 2.28, 6). Korna KoHmescaTop nepe3apsiguTcst 40 TaKOi CTeNeHH,
4TO pe3y/IbTHpYlllee HarpsbKenne Ha 0ase JOCTUrHeT BeunHb Us,
(MOMeHT t;), Tpan3uctop VT3 HauHET OTKpPHIBATHCS, ¥ MPOU3OHAET
of0paTHOe TaBMHOOOPa3HOE OMPOKUIBBAHUE CXEMEL,

Ha xomnekrope VT4 Oymer cdopMupoBaH OTpHUATEbHBII
HMITY/IBC, AJTUTEHOCT KOTOPOTO 3aBUCHT KaK OT IOCTOSIHHOM Bpe-
menu nepesapsaa CSR7, Tak ¥ OT BeJIMYMHE UCXOXHOTO (B MOMEHT t;)
HanpskeHus: Ha KoHupeHcatope C5. WsMenenwe mocTosiHHOI Bpe-
MEH¥ C MOMOIBI0 R7 ucnonb3yeTcs Npy yCTaHOBKE CPeHEro 3Haue-
HUsl UIMTEIbHOCTA KOMAHAHOTO MIMITY/IbCa B TPOLIECCE HACTPONKHY, a
WU3MEHEHWE WCXOMHOTO HANpsDKEHUs Ha KOHACHCATOpE C IOMOMIBIO
ABIKKA MOTEHIFIOMETPA [UKOMCTHKA — Ui PEryTMpPOBKH JTUTEb-
HOCTY B IPOLIECCE YPaBIEHHUs MOIEIBIO.

IMocne puddepeHupoBany OTpUUATEILHOTO UMNYIBCA LETBIO
C7, R12, R13 KOpOTKWil IOMIOXKUTENBHHIA MMIY/ABC, COOTBETCTRY-
oumii 3aqHeMy (GpoHTY KaHanbHOrO, momaercsa udepes muox VD7
Ha 3anmycK ¢opMupoBaress BTOPOTO KaHaILHOTO MMMY/IbCa, CXeMa
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KOTOPOro MOJTHOCTBIO aHAJIOTMYHa TOJIBKO YTO paccMoTpeHHOU. Bee
nocnenyoume popMHUpOBaTEIH YCTPOESHbI OAMHAKOBO.

®opmupoBaTesk KOMaHAHOH MOCBUIKM 00eCnedyuBaeT co3maHue
Ha CBOEM BHIXO/E MPSIMOYTO/IbHBIX TOOXUTEIbHBIX UMITY/IbCOB CTaH-
mapTHoi Autenbroctd (,5—0,6 Mc, BpeMeHHOe TOJI0XeHHe KOTOPHIX
JOJDKHO COBMAJaTh ¢ rPpaHULAMH MeXAy KaHaJbHBIMHU MMIYJIbCaMu.
PeannioraH OH Ha Tpex uHBepTOpax MUKpocxemsl DD1.

IMepBeiii IMNyIbC AOKEH COOTBETCTBOBATE MepeiHeMy (GppoHTY
NepBOro KaHajbHOro MMmyiabca. 1 ero OpMHpOBaHHS OTpHIa-
TeJbHBIA KOMaHAHBI UMNyabe ¢ Kowtektopa VT4 uHBepTupyeTcd
anementoM DD1.1 u nonaercs Ha muddepeHuyupyomyo uens C3,
RS. KopoTkuii nonoXuTeNbHbI BCIUIECK € €€ BhIXOHa Yepe3 pa3Bsa-
spBaonmid qpox VDI nmocTynaeT Ha HOpManM3aTop AIMTETBHOCTH
Y aMIUTATYIbl, COOPAaHHBIA Ha OCTAJbHBIX ABYX 3JIeMEHTaX MUKDO-
cxembr. Ciofa xe mopatorcst (uepe3 auon VDS) monoxwurenbHbie
BCIUTeCKH ¢ BhixonoB auddepenumpyomux ueneit C7, R12, R13 u
C11, R19, R20.

OHnu, KaK HETPYAHO yOeAUTLCSl, COOTBETCTBYIOT OKOHYAHUSM Nep-
BOrOMBTOPOrOKaHaJbHBIX UMITY/IbCOBCOOTBETCTBEHHO(pHc. 2.29,4,0).
I'paduk HanmpspxkeHus Ha Bxome 3n1eMeHTa DD1.2 m3obpaxeH Ha
puc. 2.29, 6. ITockoneKy 3TOT BXOA COEAMHEH C KOPIyCcOM uvepes
pesuctop R26, To B OTCYTCTBHe BXOOHBIX CHIHAJIOB Ha €ro BBIXOHE
(seiBon, 10) HampsekeHHe COOTBETCTBYeT JIOTMYECKOW eAMHHMLE
(+5 B). Jlornueckue anements cepuu KMOIT nepexomar kak u3
eqUHUYHOTO COCTOSIHMS B HYJIeBOe, TaK M Ha00OpOT, KOrna BXOAHOE
HalpsDXEHHE TepeceKaeT YPOBEHb, MPUMEPHO PaBHHIA MOMOBUHE
HanpskeHus nuranus (2,5 B).

B pesynsraTe Ha BrBoge 10 DD1 ¢popmupyloTca KOpoTKHE OTpH-
HATeNbHBIE MMITY/IbCH OTPULIATEIbHOM NOMApHOCTH (puc. 2.29, 2). Ha
BpeMsl NelCTBHUS 3THX MMIYJIbCOB HUXHsIS OOK/IalKa KOHIEHCaTopa
C6 uepes nuon VD4 monxmovaeTcss K KOPIYCY, BhI3bIBast OBICTPRIN
pa3psig KOHIeHcaTopa. 3aTeM CleAyeT ero 3apsx uepe3 OOnbIIOE
conporurnenue R10 (puc. 2.29, 9).

B MoMeHTH mepeceyeHHA HaNPsDKEHNEM Ha KOHIEHCaTope YPOBHS
2,5 B npoucxomar onpokuaeriBanus 3aeMenTa DD1.3, B pesynsTaTe
4ero Ha ero BhIXxofe (OPMHUPYIOTCS MOJOXUTENbHBIE UMITYIbCEL
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Puc. 2.29. 3niopsl B XapakTEPHLIX TOYKax popmMuposarens

JUMTebHOCTE 3THX MMITYIBCOB ONMpene/sieTcsi, KaK 3TO BUAHO M3
PUCYHKa, MOCTOSIHHOM BPEMEHHM lienu 3apdma KoHgeHcatopa C6, U
Tpu HacTpoiKe ycTraHaBauBaercs paBHo#t 0,5—0,6 Mc momGopom
BeqamunHel 6o C6, 6o R10. Konnencatop C8, ycTaHOBIeHHBII
Ha BBEIXOE, HEMHOrO 3aBATTUBAET (PPOHTH (POPMUPYEMBIX HMITY/IECOB,
TEM CaMBbIM CyXasl UX CIIeKTp.

Heo0xoouMo 3710 It TOrO, YTOOBI aKTUBHAs LIMPHUHA CIEKTpPa
M3TYYaEMBIX CHTHAJIOB, KOTOPas ¥ IPH aMIUTUTYIHOU, ¥ IPU YacTOT-
HOU MOIYISIMH 3aBUCHT OT WIMPWHBEL CHEKTPa MOXYIMPYIOLIMX
MMIY/IBCOB, He MpeBblLana paszpenienHoil IO Bemuuunt. Pesuctop
R14 npensATcTByeT WiyHTUPOBAHME STUM KOHAEHCATOPOM BapuKamna
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3amamoniero reieparopa nepexatynka (npu UM). ITpu ammmurynHOi
MOZY/ISIUM BBIXOIHBIE MMITY/IECHI ITOAAIOTCA OOBIYHO Ha 6a3y TPaH3M-
CTOPHOrO KJII0Ya, B 3TOM CIy4ae Pe3uCTOp MIPaeT POJIb OFPaHMIUTEIA
TOKa 0a3bl, ¥ €ro BeTMYHHY HeoOxommmo yMeHbIHTh 10 10—15 xOMm.

AeTanu u KOHCTPYKL NS

BapuaHT nevaTHO IU1aTHl AT ABYXKaHaJIbHOH amapaTyphl H30-
Opaxen Ha puc. 2.30. [TynktupHOi nuHMelH Ha Heil u3oOpaxeHa
nepemMbiuKa, KOTOPYIO HeoOXOmuMO BMAasATh CO CTOPOHBI Pacmoso-
XKenus petaned. K ucnonb3yeMeIM feTamasiM HHKAaKHX OCOOBIX Tpe-
OOBaHMii He MPEIbSBISIETCS, 32 HCKJIIOUeHHEM KOHIEHCAaTOPOB, CTO-
Aumx B pensx GopMuposaHus BpeMenHunX uHTepBanoB (C2, C5 u
C9). 3zece nyulre BCEro WCMONB30BATh TUIEHOUHbIE, HATTPUMED TUMA
K73-17, K73-16B. Konneucarops C3, C4, C6, C7 u C11 yctaroBIEHEI
B auddepeHuHpyomuX (HHTErpUPYIOINX) HensX U TOXEe HO/DKHBI
OBITb CTaOMIBHBIMIL

Ec/mi ucrmonb3oBaTh Ha MX MECTe KepaMUuecKHe KOHIEHCAaTOPEI
Tiima KM-6, TO ¢ HU3KHM TeMriepaTypHEIM K03Gh(HUIIHEeHTOM eMKOCTH
(rpyrma we Hixe M1500). Bmecto muxpocxembr KS61JIES moxhO
npumenuTb KS561JIA7. Tpansucropel — Ha KT3102 ¢ mo6oii Oyksoi,
WIM UM aHajtorHuHelie. Jluonsl mopoiayr moOele ManorabapHUTHEBIE.
Ecm BMecTo mxoiicTiKa OyOyT HMCIIONB30BATBCS PYUKH YIIPaBIESHUS
IPyroit KOHCTPYKIIUH, TO B HUX MOXHO YCTaHOBHTb IO OHOMY NOTEH-
uromerpy Ha 33 KOM, UCKITIOUMB JOMOHUTENbHbIE TOCTOSIHHBIE.

K [DKOACTUKY

+7 B...QBT 1}—

_Byx. o

RE R13 VD7 VI8 R19 C11
75

Puc. 2.30. leqarHas nnata AByxKaHa/lbHOIo WwWugparopa
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ITockoneKy 3TM mNOTEHHMOMETPH OYAYT 3SKCIUTyaTHPOBATHCS
B MHTEHCMBHOM pexuMe, pefecoobpasHo mpuMeHsars CII4-1.
Ionctpoeunsie pesuctopel — TtHna CI13-38, HO MOXHO HMCNONB30-
BaTh OOble MaJOraGapuTHBIE, U3MEHHB COOTBETCTBEHHO YCTAaHO-
BOYHBIE pa3mepnl Ha IUTaTe. C pe/bl0 SKOHOMWHM MecTa IOC/IeHUE
MOXHO 3aMEHUTh IOCTOSIHHBIMYU Pe3UCTOpaMy, [peJBapuTenbHO (B
1pouiecce HACTPOIKH) MOZOOPaB TpedyeMble HOMUHAJIBL.

Hacrpoiika

Hacrpoiika cBonuTCsS K yCTaHOBKe TpeOyembiX BpeMeHHbiX Iapa-
meTpos. [loakmouns ocuwiiorpag Kk sMuTTepy TpaHaucropa VI2 u
BKIIOUYMB [IMTAHUE, HEOOXOAMMO MOTeHimoMmeTpoM R2 yctaHoBuTH
NIepuon Cef0BaHNUs HAOMIOZAeMbIX MUMITyIbCOB paBHbiM 10 Mc (s
JABYXKaHaJbHOro BapuanTa) win 20 Mc (1711 BocbMHKaHaIpHOrO). B
rocaesHeM CIyyae MpUAeTCs] yBeJMYUTh eMKOCTh KoHxeHcaTopa C2
10 0,5 Mx®. CooTHOILIEHNE UTUTELHOCTEN ITOJIOKUTEILHEIX M OTPH-
I[ATEIbHBIX UMITYJIbCOB 3HAYEHUS He UMeEeT.

Hanee wyn ocmwwiorpada Momkmovyaercs K Komwiektopy VT4
Ha skpane nomxHbl HAOMOZATBCS OTPULATENBHBIC IIPSIMOYTOJILHBIE
UMITYTIECH (pHc. 2.29, @). YCTaHOBMB PYUKy ynpaB/ieHUs1 B CpefHee Mojio-
JKeHue, MOACTPOeuHbIM pe3rcTopoM R7 HEOOX0MUMO FOOUTHCS UTUTENh-
HOCTH MMITY/IbCOB paBHOM 1,5 Mc. OTKJIOHMB pyuKy yripasiieHus B Kpaii-
Hee MOJI0XEHHE, TIPOBEPHUTH BEMUMHY U3MEHEHVs] [UITENBHOCTH.

Ecmn At menpme 0,5 Mc, ynepxupasi pyuyky yIpaBjieHHs B Hei-
TPaJbHOM I10JI0KEeHUH, HEOOXOAMMO TIOBEPHYTh OCh IIOTEHIIMOMeTpa
(mmbo ero xopnyc) Ha HebGombIoi yroi. [ToBopaunBaTh HeobX0MMMO
TaKUM 00pa3oM, YTOOH YACTh CONPOTHBJIEHHS, BKIIOUEHHAS MEXIy
KOHTaKTamu 2 1 3 pasvema X1.1, yBemmumnBanace. Ilpu stom yBenu-
YUTCA MCXOMHAsl IUTUTENBHOCTh KaHAJIBHBIX MMIYAbCOB. Ee HeoOxo-
I¥VIMO BEpHYTb K 3HaueHu0 1,5 Mc, MeHs4 conpotusnenue R7.

Manunyasnuu npou3BONsATCSA IO Tex Iop, [10Ka MEeTOZOM [oce-
JOBaTeJIbHOTO HpHOMMXKEeHHus He OynyT YAOBIECTBOPEHH OJRHOBpe-
MEHHO U TPeOOBAHMS K UCXONHOM UIUTENBbHOCTH, U K BEJTMUMHE AT.
Ecan At 6onemie 0,5 Mc, IIpouienyps! aHAIOTMYHb], HO KOPIYC [1OTEH-
LMOMETPa HYXHO [I0BOPAaYMBaTh B 0OPATHYIO CTOPOHY.
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Ecnu pmTe/bHOCTE BRIXOIHBIX UMITY/ILCOB KOMAHAHOMN ITOCBUIKH
(euiBox 11 DD1) cymecrBeHHo ommuaercst ot 0,5 Mc, ee Koppekru-
pytor nondopom s1ubo koHzxeHcatopa C6, mubo pesucropa R10.

2.3.5. TpaH3ucTopHbiii wncdpaTop
Ha 6a3e 3/1eKTPOHHbIX KJ/IKoven

MpuHunnuansHada cxeMa

B mpenmpimymeil cxeme XOyinpe MYJIBTHBHOpaTOphl, Ha KOTODBIX
coOpaHbl (GopMUpOBaTETY KaHAIBHBIX WMITYJIBCOB, MOXHO 3aMEHUTb
TPaH3UCTOPHEIMK KJTIOYAMH, HECKOJIBKO W3MEHMB LEMU MX 3allycKa.
Ha puc. 231 npuBemena cxemMa Takoro ABYXKAaHAIBHOIO WM(pa-
topa. O4eBHIHO, YTO €ro MOXHO JOMOIHHUTE JO BOCHMHMKAHAILHOrO.
OcCHOBHBIE XapaKTepUCTUKH Te XKe CaMble, UTO ¥ y IPeIBIAyIIeH CXeMBL.

TakToBEIH TeHepaTOp, ONPENEIAIOWMIA Mepyuon CIeJOBAHMA
KOMaHJIHBIX TIOCBUIOK, coOpaH Ha tpaHaucropax VT1, VT2 mo cxeme,
TMIOJTHOCTBIO aHAJIOrMYHOI npedbiRymeMy BapuanTy. Heckombko yge-

c2
0,1mx

R4
10k

.+98

+78B..

w

VT1..VI5 -KT3156
VD1...VD3 -K[5226

2 - 8 - 13 =t DDA — KS61/1E5
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Puc. 2.31. MNpunyunuansHas cxeMa Wwugparopa Ha Kilovax
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JIMYEHO TOJIBKO COINpOTHMBAeHME pe3uctopa Rl, Bausiomee Ha Win-
TEJILHOCTE OTPHLIATELHOTO UMITYJIbCa Ha Koiektope VT2, [leno
B TOM, YTO, KaK 3TO OyAer IMOKa3aHO HIDKe, [IOTEHLHAI KOJUIEKTopa
3TOrO TPAH3HMCTOPA KOIKEH OBITh IPAKTHYECKH PaBeH Hy/IO B Teye-
HUE BCero BpeMeHu ¢opMuUpoBaHus MIepBOro KAHAIbHOTO UMIIY/IbCa,
MaKCHUMaJIbHAS [UTUTEIBHOCTh KOTOPOTO MOXeET OBITh paBHOM 2 Mc.

(dopmupoBaTesb MepBOro KaHaJIbHOIO MMMY/IbCA PEaTH30BaH Ha
TpansucTope V3. B ucXomqHOM COCTOSIHMM TPAH3UCTOP OTKPBIT 33 CUeT
nporekaHus 6a3osoro Toka yepe3s pesuctopel RS5, R6. Hanpsxenne
Ha ero KoJUIeKTope O/M3Ko K Hyaw. Bpemsmamanonmii KonaescaTop
C2 Ha npenplgymemM 3Tane paboThl CXEMBI 3apsDKeH [IPAKTUYECKH O
HaIpsDKEeHNs [INTaHuUs Yepe3 BEPXHIOK YacThk pe3ucTopa R4 u 6a30BeIit
nepexox Tpansucropa VT3 (puc. 2.32, 6). Ha neBoii ero obkmazke —
noteHuman ucroynuka (+5 B), a Ha npapoii — Hebosnbloe 6asoBoe
Hanpskenne (okono 0,8 B) otkpertoro tpansuctopa VT3,

C nospienueM Ha KowlekTope V12 oTpHiIaTeNbHOro MMIIY/ILCA
(puc. 2.32, a, MOMeHT t;) HUXHUI BHBOX pe3uctopa R4 nmoxkmoya-
eTca uepe3 oTKpeBumiics VT2 k kopmycy. Hampsokenve Ha 6ase
TpaH3uctopa VT3 Tenepr olpefensercs airedpanyeckoil cymMMmoi
oTpuuarenbHoro Hanpsikenust Ha C2 ¥ MOMOXHUTENBHOIO HAIps-
XKeHus ¢ aBuxkKa noreunomerpa R4. Ero Brnonde moctaTtouso mns
HaZexHoro 3armpanus VT3 (puc. 2.32, ¢). Hanpskenne Ha Kom-
JIeKTOpe 3TOT0 TPAaH3UCTOpA CKAuKoM Bo3pacrtaeT (puc. 2.32, ), u
HaunHaeTca GopMUPOBaHUE KAHAIBHOIO nMIy/Ibca. Ero okonuanue
HACTYIIUT B MOMEHT BPEMEHH t,, KOTIa 3a cueT llepe3apsiia KOHIEeH-
caropa C2 Hanpsxenue Ha 6a3e VI3 nocTUrHeT BeTMIHMHEL omnpa-
nus (npumepxo 0,8 B).

JmtenbHOCTE cHOPMHUPOBAHHOTO MMITYIECA OyMET ONpeAesIsThCs
TIOCTOSAHHOM BpEeMEHH Lielu [lepe3apsifa

1 = C2-(R5+R6)

U BeJUUYMHON Hanps;DKeHUs Ha JBUXKKe NoTeHuuoMeTpa. [locnemnee
06CTOATEeIECTBO M HCTIONB3YETCA U1 YIIPABNeHHs KAHAIBHBIM UMITY/THCOM.
Hna ynyqmenuss ¢opmbl BEIpaGaTBIBAEMOrO MMITyAbCa HCIIONAB3YETCS
aneMeHT DD1.2, curnan Ha BeIxone KOTOporo usobpaxkeH Ha puc. 2.32, 0.
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Puc. 2.32. 3niopbl 8 XapakTepHeIX TOYKax opMuposarens

B reyeHue nepBoro KaHaIpHOrO MMITy/IbCa TpaH3uctop VT3 3anepr,
a 3HAaYMT HIDKHMI BRIBOX noTeHuumomerpa RS orkmouen ot Kopmyca.
ITpoucxonur ObicTpHIi 3apsin KoHaeHcaTopa C4 yepes BepXHIOI 4acThb
3TOTO PE3UCTOPa A0 HANPsDKEHUS MUTAHMUS, MOATOTABIMBAS €ro K CTa-
Tu¥ GOPMUPOBaHMST BTOPOrO KaHAJIBHOTO mMMITyleca (puc. 2.32, e).
Omna HayHeTCs1, KaK TOMbKO 3aKOHYUTCA NEPBbIN KAHAIbHBIA UMITY/IbC
¢ ornupanueM rpansucropa VT3 (MomeHT t,). [Ipouecc ¢opmuposa-
HUA HUYEM He OTVIMYAeTCs OT TOJIBKO YTO PACCMOTPEHHOTO.

OrpuuarenbHEle  UMIYIbCHl HOPMHUPOBAaHHOW  IJTMTEBHOCTH,
COOTBETCTBYKOILME IPAHMIIAM MEXAy KaHaJbHEIMH (puc. 2.33, BEIBOX
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Puc. 2.33. Sniopb! Hanpsxenuii 8 HopMupoBsarene

11 mukpocxemel DD1), dopmupyrotcs anementom DD1.4 u3 npoauc-
thepeHMPOBaHHEIX UMIIY/ILCOB ¢ BhIBOAOB 3, 4, 10. Mx miurtesnsHOC-
ThIO MOXKHO YIIPABJISATh, MEHAS IIOCTOSIHHOE HAaIlpsKEHYE Ha BBIBOZE
12, 13 ¢ noMoIBI0 IOACTPOEYHOTO pe3ucropa R13.

[MTomoGHbIE MAHWITY/SILUY TIPUBOISIT K CMEIIEHMIO TIONOXUTETBHBIX
9KCTIOHEHLIMATBHBIX UMITYJIbCOB C BhIXOZA IM(epeHIMpyIonnX Herno-
YeK I10 BepTUKaIH (puc. 2.33, BeiBoA 12) OTHOCUTEILHO YPOBHSI OTIPOKH-
ApIBaHUsA MemenTa DD1.4 (npubmmsurensuo 2,5 B). Kackan Ha TpaH3u-
crope VTS5 uHpepTupyeT yKazaHHbIE UMITYIbCh ¥ UCTIONIB3YeTCA B CIyvae
IpuMeHeHus g paTopa coBMecTHO ¢ UM-nepemarurkom. Ecim B armia-
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parype TpeLyCMOTpeHa aMIUIMTYAHAs MAHUITYJSILIMA, TO HEOOXOIUMOCTD
B HEM OTMajaer, a BhBoJ 11 MUKpOCXeMbl UCTIONb3YeTCst Il 3aMbIKAHMS]
Ha KOPITYC 3MUTTEPHOI LieNM TpaH3UCTOpa 3aJalollero resepaTopa nepe-
JaTyrKa mmbo OIHOTO U3 €ro POMEXYTOYHBIX KaCKaIoB.

IlevaTHad nata AByXKaHaJIbHOTO BapUaHTa ITpuBeieHa Ha puc. 2.34.
Kak BUIHO, MOTEHIIMOMETPH, CBA3aHHbIE C PYYKAMH YIpaBiIeHus,
3aKperVISIOTCs HEeMOCPeCTBeHHO Ha I1IaTe C MMOMOIIBIO XOMYTUKOB U
MIPOBOIXHUKOB, COSMHSIONIMX BbIBOABI ITOTEHIIMOMETPOB C OTBEPCTH-
sIMU B IUTaTe. Pyuku ynpaBieHys NpoITyCKaloTCsi CKBO3b NPSMOYTOJIb-
HBI€ BHIpE3bl B IUtaTe. Pa3Boika crenaHa B pacyere Ha NpUMeHeHue
B KOHCTpyKuMH noreduuomerpos Tumna CII4-1. Mix usnococroikocTb
cocrassier He Menee 25000 uukiios. Eciu nmoTennmomeTprl pacnona-
raTb He Ha Ne4yaTHOH IUIaTe, TO MOXHO UCIOJIb30BaTh NMPAKTUYECKH
Jo0ble, BAXXHO JIMLIb, YTOOB MX XapakTEpUCTUKA Oblia THNA A (JIMHE-
Hasl 3aBUCHMOCTb CONTPOTUBJIEHHS OT yIVIa IOBOPOTA).

Oetanu v KOHCTPYKUUS

Tpaunsucropsl moryt ObiTh THIIOB KT315 mmm KT3102 ¢ mobbiM
OykBeHHbIM HHIeKcoM. Mukpocxemy DD1 MoxHO 3ameHUTh Ha
K561J1A7. Kongencatopsl Cl, C2, C4, C6 xenatenbHO UCHONb30BaTh
wieHousble win 6ymaxubie (K73-17, MbM u ap.). Ivonsl mo6bie
MaslorabapuTHbIe.

Puc. 2.34. NevatHas nnara
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Hacrpoiika

Hacrpoiika nmepuona MoBTOpeHHs M JUIMTEIbHOCTEH KaHaIbHBIX
UMITYJIbCOB MOJHOCTBIO MMOBTOPAET aHATOTNYHbIE OTIepaLiyy B ITpebl-
ayLieM BapuanTe mgpartopa. Tpebyemas nnuTeabHOCTh UMIYILCOB
koMaHHoii nockliky (0,5 mc) Ha 11 BriBoge DD1 ycranaB/mBaeTcs
notenuuomMeTpoM R13. Ilpu peanusauym BOCbMUKaHAIBHOTO Bapy-
aHTa MepUO NOBTOPEHNUSA yCTaHaBIMBAEeTCA paBHBIM 20 Mc, 11 yero
eMKocCTb Konpencartopa Cl ysemunsaercs 10 0,5 Mx®D.

2.3.6. MHorokaHanbHbl wudpaTop
Ha Taumepax KP1006BU1

MpyuHunnNuansHaa cxema

Muxkpocxema Ttaitmepa KP1006BUM1 sBasiercs MHOTOMYHKIIMO-
HaJIbHBIM yCTPOICTBOM M HCTIONB3YeTCs B CaMbIX Pa3jIMuHbIX paru-
omobuTenbckux KoHCTpykumsax. Ha ee 0ase ymobHO peasm3oBHI-
BaTb Kak aBTOKosiebaTesbHble, TaK U XAymue MyJIbTUBUOPATOpHI.
JnuTenbHOCTb MMITYJbCOB B OOOMX CllyyasX MOXHO peryJMpoBaTh
U3MEHEeHNeM TNOCTOSTHHBIX BpEMEeHM LieTell 3apsiia U paspsiia Hako-
MIUTEIBHOTO KOHAEHCATopa WM U3MEHeHMEM BeJMYMHBI NOCTOSH-
HOTO HaNpsIKeHUs! Ha BBIBOZAE 5 MUKPOCXEMHBI.

Kak npu nacTpotlike npeutaraemoro o6pasua, Tak ¥ Ipu CaMocTo;
ATeJIbHOM KOHCTPYUPOBaHMU APYTHX YCTPOWCTB C MCIOJIb30BaHHEM
KP1006BH1, none3Ho NPEACTaBIATb €€ BHYTPEHHEE YCTPOICTBO.
OcranoBuMCs Ha 3TOM NogpolHee.

Ha puc. 2.35 npusesena cTpykTypa MUKpocxeMbl. OHa ComepXuT
nemuresb, obecnieynBarolni (OPMHUPOBaHUE ONOPHBIX HaIpsLKEHUi
1/3U,,u 2/3U,,, nBa onepauMoHHbIX yeuymresss, RS-tpurrep, nsa Tpansu-
CTOpHBIX Kmoya 1 nHBepTop Ul. s Toro 4robsl paccMoTpesue Obuio
TIpenMETHBIM, Ha MUKpocxeMe cobpaH aBTokosiebaTebHblA MYJIBTUBH-
6parop, Wwis Yero noTpedOBAIICH TONILKO TPU BHEIIHUX 3JIEMEHTa.

B MOMeHT mogayu NUTAOIIEro HANpsDKeHUs HayuHAeTCA 3apsil
kouzercatopa Cl yepe3 mnocnefoBaTesNbHO BKMoOYeHHBle R1 u R2.
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Puc. 2.35. Crpykrypa mukpocxemsi KP1006BU1

Hanpscxkenve ¢ xoHZeHcaTopa NPUKJIAABIBAETCA K TIPAMOMY BXOIY
OV1, u no MOMeHTa t; OCTaeTCA MeHbllle OTIOPHOTO HANpPsKeHUs Ha ero
MHBepCHOM BxoJie (puc. 2.36, a). Bce 310 Bpems Ha Bbixozie OV, a 3HauuT
¥ Ha Bxole «R» Tpurrepa HanpstkeHUe 6/M3KO K HY/IO (Jorudeckuii 0).

D710 XKe HaNpspKeHHe IPUIIOXKeHO U K UHBepcHoMy Bxony OY2 1 veko-
TOpOe BpeMsI OCTaeTCsl HiDKe OIIOPHOTO HAIIPSDKEHWs] Ha ero IpsiMOM
Bxozie (1/3U;). Kax 13BecTHO, B 3TOM Ciy4ae HafnpspkeHHe Ha Bbixoge OY
OIMBKO K HaNpsDKeHUIO MUTaHust (Jlorudeckast 1). OHO NpHK/IaapiBaeTcs
K Bxomy «S» Tpurrepa. Ilpu Takoil koMOMHaLMKM CUTHAJIOB Ha BXOAAX,
HanpspKeHUe Ha BBIXOJE TPMITEpa PaBHO HYIIO, a Ha BbIXOIe MHBEPTOpa
(BBIBOX 3 MHKpOCXEMbI) — COOTBETCTBEHHO, HAIPSDKEHMIO TWTaHUSI.
TpamsucropHsiii ko4 VT'1 3allept U He oKa3blBaeT HUKAKOTO BIVSTHUS
Ha paboty cxembl. Kimou VT2 B 310M BapyaHTe BKJIIOUEeHHs] MUKPOCXeMbI
TTOCTOSIHHO 3aflepT, TaK Kak ero 6asa coeqyHeHa ¢ IMUTTEPOM.

B mMoMeHT npeBblllieHMs HaANPsSXKeHUEeM Ha KOHJIEHCaTope oIop-
Horo yposus 1/3U,, Hanpspkenue Ha Bbixome OVY2 ckaukoobpa3Ho
obpamaercs B HyIb. Tenepb Ha 060MX BXOZax TpUIrepa JIOrudyeckue
HyJM, HO COCTOSIHME €ro BBIXOJAa He MEHseTCs, TaK KakK Ul 3TOro
JOJIKHBI TOMEHATBCA Ha MTPOTUBOIIOIOXHbBIE COCTOSIHUSA OOOUX BXO-
noB. B MoMeHT t; HanpsxXeHUe Ha KOHAEHCATOpe JOCTUraeT BTOPOro
OIIOPHOI'O YPOBHS, ¥ HyJIb Ha Bbixofe OY1 cMeHsieTcst e IMHULIEH.
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Puc. 2.36. 3niopbl HanpsiXeHnit B xapaKTepHbiX TO4Kax TaiimMepa

IIpu aToMm KOMOUHALMA CUTHAJIOB Ha BXOME TPUITEpa CTAHOBUTCS
MPOTHBOMOJIOKHON NCXOTHOMH, ¥ COCTOSIHUE €T0 BBIXOA U3MEHSIETCS C
HyJsisi Ha eqununy. Ha Beixozie MHBepTOpa COOTBETCTBEHHO HauMHAeTCsl
daza dopMHUpOBaHUs OTPUNATENIBLHOTO UMNYJbca (CM. puc. 2.36, 6).
Kpome Toro, eguniia ¢ BHIXOZa TpUITepa MpUKIagbiBaercs K 6ase
TpaHaucropa VT1. Uuraress He nomkHa CMylaTh HEOCPENCTBEH-
Hasl nogavya BbICOKOTO NOTEHIMana Ha 6a3y TpaH3ucTopa.

Ha cxeme oTpaxeHbl TOJMBKO GYHKIIMOHATIbHBIE CBSI3U 6€3 U3/i1-
Hel peranu3apuy. B peanbHOM cxeMe, pa3yMeeTcsi, TPeRyCMOTPeHHl
cooTBeTcTByOIMe 6a30Bble 1enu. Koy oTkphiBaeTcs, MOIKIIOYAs
Touky coepunenust pesucropoB R1 u R2 k xopnycy. Haunnaercs
pa3psan koHpedcatopa Cl 4epes pesucrop R2.

IIpakTHyecku cpa3y ke HanpskeHUe Ha npssMoM Bxozxe OVY1 cra-
HOBUTCSI MEHbIlIe OTIOPHOrO, a Ha €ro BBIXOE CKA4YKOM OMATb ycTa-
HaB/MBaeTcs jorudeckuit «0». K onpokuabiBaHUIO TPUITEpPA 3TC HE
MPUBOIUT, TaK KaK MEHSETCSA COCTOSHHME TOJBKO OFHOTO BXoma «R».
Tpurrep kak 6bI TOIroTaBAMBAETCS K ONPOKUIbIBAHUIO.

Korpa xe HanpspkeHUe Ha KOHEEHCATOpe YMeHBLIUTCS IO BeJM-
unnbl 1/3U,, (MOMeHT t, Ha PUCYHKe), U3MEHUTCsI COCTOSIHUE Ha BhIXO[e
OV2 u Bxome «S» Tpurrepa — npousoiifeTr ero odpaTHoe MepexIIo-
JyeHUe, U HanpsDKeHye Ha BBIXOe UHBEPTOpA OMSATh CTAHET BHICOKHM.
Koy VT1 paszomkHeTcs:, ¥ HauHeTcs 3apsig KoHpeHcaTtopa Cl.
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Hanee npoueccel 6yayT moBropsaTbes. OueBUaHO, MEPHOL Cleno-
BaHUS BHIpabaTbiBaeMbIX UMITY/1bCOB OyneT paBeH CyMMe [UIMTENb-
HOCTeH MONOXUTEIBHOTO M OTPULIATEIBHOIC UMIYILCOB. B cBolO
ouepenb, ATUTEIbHOCTh MOMOXUTEIbHOIO MMIY/bCA ONpenenseTcs
nocrosiHHoit BpeMenn C1-(R1+R2) u mMoxer ObITh NpHOIMXEHHO
Bhlunciena mo ¢opmyte 1, = 0,685(R1+R2)Cl; mmureabHoCTh
OTPULIATENBHOTO ONpenesIseTCs NOCTOAHHON BpeMeHt pa3psAna KoH-
JeHcaTopa U Bhuucisercs no dbopmyne t. = 0,685R2C1.

W3 puc, 2.36, a BUgHO, YTO €CIU C [MOMOINbIO BHEUIHUX [ieTei
NPUHYIUTENbHO MEHATh HaNpsiKeHWe Ha BHIBOLE 5 MHUKDOCXEMBbI, TO
OynyT MeHSATbCS ONOPHbIE YPOBHU U, KaK CIEACTBUE, UIUTEIBHOCTD
000MX UMIYJBCOB. DTOT (haKT UCNONB3YyeTCd Ui 3JIeKTPOHHOTO
yIIpaBJieHUs IIUTeTbHOCTAMHU.

PaboTa cxeMbl B pexuMe XIyLLero MyJsTUBUOpaTopa BO MHOTOM
aHAIOTMYHA PacCMOTPeHHON paHee, MOITOMY 34eChb He IIPUBOIUTCS.
CrnenyeT TONBKO YIOMAHYTh, YTO (h)OPMHUPOBAHUE BLIXOZHOIO MO0~
XWTeJIbHOTO UMITyNbca B 3TOM CiIydae MOXET ObIThb B T000# MOMEHT
NpepBaHo Nnogayeil KOpOTKOro OTPULIATEIbHOrO UMNYJIbCa Ha BXOf 4,
KOTOpBIi HomKeH ObITh MOXKII0YEH K IUTIOCY UCTOUHMKA YePe3 pe3u-
crop BeuuuHON 1—3 kOMm. OTpuuaTenbHblii UMNYIbC BHI3OBET
OTIIMpaHye Knovya V12, 4To B CBOWO o4epenb — oTnupanue VIl u
OBICTpHIA pa3psAn HAKONUTENbHOrO KoHaeHcaTopa. Cxema nopxioye-
HMsI KOHIEHCATOPa B peXUMe XAYILEro MyJbTUBUOpaTOpa OTiIMva-
€TCs1 OT PacCMOTPeHHO# (cM. puc. 2.37, HarpuMep Kaxai Ne1).

Tenepr cobcreenno o mudparope. Ero cxema mpusemesHa Ha
puc. 3.36. I'enepatop TaKTOBBIX MMITY/IbCOB peanu3oBad Ha DAL mo
cxeMe aBTokosebatesbHOro MyasTuBubparopa. TpebyeMblit nepuon
MIOBTOPEHUA yCTaHaBnuBaloT nopbopoM Bemmunnnl R1 wm R2.
BeiBox 5 MHUKpOCXeMBbI 3alllyHTUPOBaH KoHaeHcaTopoM C3 mis npe-
IZOTBPALICHUs NTONafaHys Ha ONIOPHBIY BXOI MOMEX, YTO NIPUBOIIIO
6B1 K XaOTMYECKOMY U3MEHEHMIO TIepyoia TOBTOPEHU .

Hmnynbcel ¢ BbIxona reHepaTopa (puc. 2.38, a) nuddepeHuupy-
lotca nenbio C4R3, Ha Brixope kortopoidl (GOPMUPYIOTCS KOPOT-
KHWe BCIJIECKY, COOTBeTCTByouMe ¢pontaMm (puc. 2.38, 6).
OTpuuatesbyble BCIUIECKH, Cenyoume ¢ nepuogom T, 3amyckaoor
XKAYIWNH MyJIsTUBUOpaTOp, cCobpanHklil Ha TaiiMepe DA2. Ycxonnas
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IUTUTESIBHOCTb €r0 MMITY/TbCOB OTIPEAesisieTCsl NOCTOSHHON BpeMeHu
1 = R4CS, a peryanposka B npenenax +0,5 Mc — U3MeHeHHeM NTOCTo-
STHHOTO HaNPsXKeHWs Ha BbIBO#E 5 ¢ MOMOUIBIO noTeHuoMerpa R6.
Tounas noaroska rpaHql U3MeHeHHs1 gocturaercst nondbopom RS
u R7. Kananbnblii uMynbe ¢dopMupyeTcs Ha BEIBOLE 3 MUKPOCXEMBI
(puc. 2.38, ). Ilocre ero guddeperHunposanns uenso C7R8 oTpu-
LIATeNbHBIA BCIUIECK, COOTBETCTBYIOMIMIA 3aiHeMy (pOHTY, 3alycKaeT
TIONHOCTBIO aHAJIOTMYHYIO cXeMy (OpMUpOBaTesisl BTOPOTro KaHaslb-
HOTo umnyibca (puc. 2.38, 2). B cnyyae BOCbMUKAaHATBHOTO BapUaHTa
NoCIe[yIonIe KacKaabl CTPOATCA 110 TOUHO TaKUM Xe CXeMaM.
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Puc. 2.38. 3niopsi HanpsxxeHd B pa3inyHbIX ToYKax Wwngparopa
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Otpuuatesnbuble  MMNynbChl ¢ aubGEPEHLMPYIOMUX  Lienei
BCEX Tpex Kackanos uepe3 guonbi VD1—VD3 nocrynaroor Ha Xay-
mui  MyabTUBMOpaTOp GoOpMUPOBaHUS KOOOBOW Tocbliky DA4.
Ilocnennuit BbipabaThbiBaeT KOPOTKUE UMITYJIbChI CTAHHAPTHON [UTH-
TesbHOCTH T = 0,5 MC (puc. 2.38, ).

ITapameTpbl 3TUX UMITYJILCOB ONPeneIA0TCsA MOCTOSTHHON BPEeMEHU
1 = R15C11. Paccrosnue Mexny neperaumMu ppoHTaMu COCEIHUX Map
PaBHO JUTMTEIbHOCTSM COOTBETCTBYIOMMX KaHANIbHBIX UMITYJIbCOB.

AeTranu n KoHcTpyKuUa

IleyatHast mnara pBYXKAaHAIBHOTO BapHhaHTa H300paxeHa Ha
puc. 2.39, a BocbMuKaHanbHoro — Ha puc. 2.40. Ilepen ycraHoBKoit
mukpocxeM DA1 neobxonuMo BIasTh NepPeMbiuKy CO CTOPOHBI pac-
NOJIOXKEHUs! NeTajlell, Ha pUCYHKax OHa M3o0paxeHa NyHKTHPHOMH
ymaneit. MukpocxeMbl TaliMepoB MOXHO 3aMEHUTh UMITOPTHBIM aHa-
JoroM, Hanpumep LMS55.

OnTuManbHO UCTIONB30BAaTh MUKPOCXEMBI TUITA 556, comepxkaimue
B OHOM KOPITyCe 1O gBa TaiMmepa.

Pa3BoIky IuiaThel, €CTECTBEHHO, TpUaeTcsa u3MeHnuts. Hannywmwmi
BBIOOP — MMKpOCXeMbl TUNa 7555 u 7556, BBITIOHEHHbIE TI0 TEXHO-
sgoru KMOII u umeroniue CymecTseHHO MeHbIINe TOKH roTpediie-
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Puc. 2.39. NevarHas nnata AByxKaHallbHOro BapuaHTa
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Puc. 2.40. MeyatHas nnara BOCLMUKaHaILHOro BapraHTa

Hus. Bee BpeMsizanaroniue koaaercatopsl (C2, C5, C8, C11) nomxHH
61ITh ienoyHbIMK. Juons1 — mobble masiorabapuTHeie.

CrabwiusaTop, UCNIONB3yeMbld B CX€Me, NOIMYyCKaeT MOBhIlle-
HHUe BXopHoro Hampsxenus BruioTe no 20 B. IToresuuomeTpsl R6,
R11pomxub1 06nagath NOBHILIEHHO N3HOCOCTOMKOCTBIO, UX Xapak-
TepUCTHKA PeTYNMMPOBaHUS — Tuna A (nuHeiiHas).

Hacrpoiika

Bpemenno npunass BMecTo R1 nepemennniii pesucrop Ha 100 kOm,
yCTAaHABIMBAIOT TMEPUON MOBTOpPeHUs paBHbIM 20 MC Ui BOCHMHU-
KaHajbHOro BapuanTa u 10 MC m1s pByXKaHajabHOro. B mocnexnem
cnyyae eMkocTb koHpencatopa Cl moxHo ymeHbuThb 10 0,22 Mx®D.
Hanee, ycTaHOBUB pyuKy YNpaBlieHHUs, CBA3aHHYIO C mBUXKOM R6,
B HelTpaibHOe monoxenue, nmogbopom BenuunusHsl R4 Heobxonumo
yCTAHOBUTb JIMTENbHOCTh KaHAIbHOIO WMITyNbCa Ha BbiBoje 3
MUKpOcxeMbl paBHoit 1,5 Mc. [lnd aroit uenu ynobHo BpeMeHHO Mpu-
NasATh BMECTO MOCTOSIHHOTO PE3UCTOPA NepEMEHHBIH.

OTK/IOHUB PYYKy YyIpaBlieHHs B KpaliHee IONoXeHue, ITPOKOH-
TPONUPOBATh U3MEHEHNE [UTUTEAbHOCTH UMITYNIbCa. Ecnu oHo Gonblire
0,5 Mc, To oCh MM KOpPMYC TIOTEHHMOMETpa HYXHO TNOBEPHYTb
Tak, YToObl CONMPOTHBIEHUE MEXIY IBMXKOM U HUXHUM BHIBOIOM
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ymespiumaock. Ilogbopom R4 BOCCTAHOBUTL MCXOOHYIO AJUTENb-
HOCTb MMITY/IbCOB B HeUTpalbHOM ITOJIOXEHUM PYUKU YLIPABIECHUA.
Ilponenas 3T onepalMi HECKONLKO pa3, 10OUThCS TpedyeMbiX napa-
METPOB KaHaJbHOro uMnynbsca. HacTpoiika ocTanbHbIX KaHaJIOB [10J1-
HOCTBIO aHaIornuHa. I1o oKoHYaHUU HACTPOUKU BMECTO BPEMEHHBIX
[1IepEMEHHBIX PE3UCTOPOB BIIAUBAIOTCH IKBUBAJIEHTHbIE [IOCTOAHHBIE,

2.3.7. MHorokaHanbHbin wudppaTop
Ha Tpurrepax K56 1TB1

NpuHuunuansHas cxema

DKOHOMUUHBIA HiMdpaTop noayyaercs Ha 0ase MHUKpOCXeM,
BbInojHeHHbiX 110 texnonoruy KMOIL Tok notpebnenus yetsipex-
KaHanbHOTO BapyuaHTa He MNpesblnuaer 1,7 MA. Ero cxema npuseneHa
Ha puc. 2.41. TakroBbii renepatop cobpaH Ha anementax DDL.1,
DD1.2 no tpannunonHoi cxeme. TpeOyemblii nepuoa noBTopeHust
KOMaHIHBIX [OCBUIOK YCTaHABIMBaeTCs rnoabopoM BelMUYMHbI pe3u-
cropa R1.

OcHogoii popmUpoBaTeeil KAHAIBHBIX UMIYABCOB sBAs0TCH JK-
Tpurrepbl K561 TB1. JIng BbIACHEHUs IPUHLIAINE UX PaOOTHE B KauecTBe
KAYLUMX MyJAbTUBUOPATOPOB HE0DX0AMMO pa3obpaTbes ¢ MX coDCTBEH-
HbIMK BO3MOXHOCTAMU. TIpexne Bcero oTMeTuM, YTO KaXAbiit KOp-
Myc MUKPOCXEMBI COAEPXKUT IO iBa OJMHAKOBLIX Tpurrepa. Kaxnpiii
TpUrTrep UMeeT CMHXPOHHbBIE BXOIbl «J» U «K», curHajbl Ha KOTOPBIX
M3MEHSIOT COCTOSIHUE BbIXOA0B «Q» U «J» TOIbKO MO NPUXOIY M0JIO0-
KUTENBHOTO lleperana HalpAXeHUs Ha TaKTOBbI BxoJ «C».

Otpuuare/ibHbiif nepenai Ha 3TOM BXOZIE Ha COCTOSIHME TpHUITEpa
He BIuseT. ACHHXPOHHBIE BXOIbl «S» U «R» He HyXaaloTca B noaaue
TAKTOBBIX UMIYJIbCOB U ONPENEAI0T COCTOSHUE BBIXOLOB TPUITEPA
HenocpenctseHHO. i MCNOAb3yeMOro BapMaHTa BKJIIOYEeHUS, KOria
Ha BXOIbl «S» BCcerna NpUHYAMTENbHO MOAKIIOUEH KOpPnyc (iorutie-
ckuii 0), nopava BBICOKOTO YPOBHS Ha BXon «R», BHE 3aBUCUMOCTH
OT koMOuMHALIMK CUTHAJIOB HA APYFHUX BXONaX, [TPUBEAET K YCTaHOBJIe-
HHIO HM3KOrO YpOBHSA Ha Bbixone «Q».
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Korga xe Ha Bxone «R» HA3KHIA TTOTEHLMAJ, COCTOSIHUE TPHUITEepa
Oyner onpenensThest TONbKO CUTHAJIaMU BXoIO0B «J» 1 «K». Bxox «JI»
B CXeMe NOCTOAHHO NOAKJIIOYEH K IUTIOCY MCTOYHHUKA, a Bxon «K» — K
Kopnycy. B TakoM coCTOsIHHH [0 NMPHXOZa TaKTOBOIO MMITYJbCa Ha
Bxon «C» Ha Bbixone «(Q» OymeT HU3KMi MOTEeHLMaN, a M0 HOIOXU-
TEJILHOMY Neperany Ha BXo1e OH CKayKOM U3MEHUTCS Ha BHICOKHIA

MpuHuun geiicTeug

Ilepeiinem K paccMoTpeHHIO Nponeaypsl (POPMHPOBAHHA KaHAJIb-
HbIX MMIIYJbCOB Ha IpUMepe IepBOro XOYIIero MylIbTHBHOpartopa,
cobpannoro Ha DD2.2. B ucxonHoM cocTosiHUM (I0CIe OKOHYaHUs
npeablayeil KOMaHAHOM IOChUIKM) HalpsiKeHHe Ha TAKTOBOM BXOLie
«C2» (puc. 2.42, a) Huskoe. [TocKoNbKY Ha Bxozie «J2» BBICOKHI ITOTEH-
uuat, a «K2» coennHeH ¢ KopmycoMm, Ha Beixone «(Q2» ymormyeckwit 0
(puc. 242, 6). Hamiywe nuona VD2 obecnieunBaeT HU3KKI MOTEHIMAI
¥ Ha Bxozie «R2» (puc. 2.42, 2). Ha nasepcHoM Boixoze «Q 2» MoTeHIma
BCErfa MpOTHBOIIOIOKEH IIOTEHLIMATY IIPSIMOTO Bbixoza (puc. 2.42, 8).
Kongencarop C5, o4yeBuMaHO, 3apsiXeH OO HarpsXeHHs NUTaHMs
(monoxuTeNbHBIA NOTEHIMAT Ha BEPXHEH 110 CXeMe O0KJIaKe).

C npHxonoM NOMOXKUTEILHOTO nepenaza Ha Bxop «C2» (MOMeHT Bpe-
M€HMU t;) HanpsXeHHe Ha Bbixode «(Q2» CKauKOM MEHSIETCS Ha BHICOKOE.
Konpencatop C5 HauMHaeT OT 3TOTO HArNpsSKEHUs Iepe3apsoKaThbest
yepe3 pesuctop R3, HanpsokeHue Ha ero HDkKHel obKnaake (a 3HauuT U
Ha Bxogie «R2») pacTeT IpaKkTi4ecKy JiuHeiHo (puc. 2.42, 2). Hanpsokenue
JIOTHYECKOH eqUHULbI UL BXoH0B MukpocxeM cepun KMOIT cocrasnsier
BEJIMUMHY, [IPUMEPHO PaBHYIO NOJIOBIHE HAIPSDKEHUS MTUTaHUS.

IIpn mocTHXEHUN 3TOro yPOBHs Ha Bxofie «R2» (MOMeHT BpeMeHH
t;) B COOTBETCTBUM C paHee pPaCCMOTPEHHOI JIOTHKOH paboThl TpHr-
repa NpoucXofuT o0HyseHue Beixona «Q2». Takum oOpa3oM, Ha 3TOM
BbIXOZIe (POPMUPYETCS IMONOXKHUTENbHBIA NMPSAMOYTONBHBIA WMITYJIbC,
JJTNTENIbHOCTh KOTOPOTO OINpeAesNsaeTcs TOJI0KEeHHeM JBIXKA [TOTeH-
umomerpa R3. Huskwit noteHuman Ha Boixone Q2 M BHICOKMH Ha
BbIxoze ()2 TEpPeBONAT CXeMY B UCXOIHOe cocTosiHue. KoHneHcarop
C5 yepes otkphIThil auon VD2 ObicTpo 3apsixaercst IO NpexXHero
3Ha4yeHus, IOATOTaBINBas CXEMY K ClIeYIOIEMY TaKTy.
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Puc. 2.42. 3niopbl HanpsxeHni# B XBPBKTEPHBLIX TOYKBX MY/IbTUBMODPBTOPB

ITonoxutensHLI nepenan ¢ MHBEPCHOrO BLIXOHA MopaeTcs Ha
TakToBLINA Bxo «Cl» BepxHero Tpurrepa MHKpPOCXeMbl, 3aITyckasl aHa-
JIOTMYHEIH nIpoliecc (OPMHPOBAHKS BTOPOrO KaHATBHOrO MMITYJbCa,
U T. 1. BelxomHble UMNyNbChl Beex KaHaloB (puc. 2.43, 6—d) noga-
IOTCST Ha BXOZBl COOTBETCTBYIOUIMX IH(bOepeHUHPYIOmIX Lened
(nanpumep C7RS mis nepsoro). KopoTtkie noaoxutesbHele BCILIE-
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CKH, NIPOIi/Isl 4epe3 COOTBETCTBYIOMIME PAa3BA3BIBAIOMNE JUOABI, CYM-
MUpYIOTCA Ha pesuctope R11.

Kaxaplif U3 HUX, nepecekasi ypoBeHb ONPOKHIBIBAHMS J/1eMEeHTa
DD1.3 (mpumepHo 2,5 B), ¢opmupyer Ha ero BbIXOAE KOPOTKHE
OTPULATENbHBIE UMITYNBCH. DTH UMIYJIBCH OBICTPO pa3psaKaloT KOH-
neHcatop C13 yepes orkpeiBatomuiics aquon VD10. KoHpeHcatop
3aTeM MeIUIeHHO 3apsixaetcs yepes peauctop R12. B pesynbrate aBy-
KPAaTHOIO MPEBBIIIEHHs] YPOBHSI ONMpOKHUABIBaHMS 2neMeHta DD1.4
HanpsiXeHHeM Ha KOHAEHCaTope, Ha BBIXOAE ITOro aneMeHTa Gopmu-
PYIOTCS HOPMHPOBAHHBIE MO AMIUIUTYIE M IIATEbHOCTH MMITYJIbCHI
KOMaHAHOM MOCHIIKY (pHc. 2.43, €).

Crabunnsarop Hanpsxenuss DA1 nenaer cxeMy HeKpUTHYHOM K
HaNPSKEeHHIO ICMOBb3yeMOr0 HCTOYHMKA ITUTAHUSL.

OueBuaHO, YTO KOJMYECTBO KaHAJOB B paccMOTpeHHOM wud-
paTope MOXHO IPOM3BOILHO MEHSTh OT OAHOIO A0 BOCBMH MYyTEM
UCKIoueHus1 (no06aB/ieHHs) 3BEHbEB XAYMIMX MYJILTHBUOPATOPOB,
nud depeHUNPYIOIMHUX LEMOYEK U Pa3BI3BIBAOUIMX JMOAOB.
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Puc. 2.43. dopmMmuposaHmne KogoBoii nocoiikn
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JeTtanu n KoHcTpyKUuUsa

ITeyatHast mnata Ui yeTbIpeXKaHaJbHOIO BapHaHTa NpHBefeHa
Ha pHc. 2.44. [Ipn MOHTaxe netaneil HeoOXOAMMO 06PaTHUTh BHUMA-
Hue Ha Hannuyne nepembiyek I11—IIS, koTopsle caenyer BHasith B
HepByIO ouepenb. 1peboBaHMs K UCTIOIB3YEMBIM NETANAM OOBIYHBIE.
Bpemssanatomue KoHaeHcaTopsl C3 — C5, C8, C9 u C13 — mneHou-
ubie. Konpercatops anddepenumpyomux uenei Co, C7, C10—C12
MOXHO HCHOIb30BaTh Kepamuyeckue (KM6, HanpuMep) u3 rpymnbl
no TKE He xyxe M4700.

Puc. 2.44. [eqatHas nnara YeTbipexkaHabHoro wndparopa

IToTeHLMOMETPH! peryIMpOBKY ITUTENBHOCTEH KaHaIbHBIX HMITYIIb-
COB JIOJDKHBI MIMETb KaK MOXKHO OONbIIYIO M3HOCOCTOMKOCTb U XapaKTe-
pUCTHKY THma «A». Bmecro tpurrepos K561TB1 MOXHO ycTaHOBHTH
ux 3apybexHuii aHanor CD4027. ITockomeky amemenTtsl DD1 ncnom-
3yI0TCS B KayecTBe MHBEPTOPOB, JIOMyCTMMa MX 3ameHa Ha KS561JIA7.
Cradbwmzatop HanpsokeHust DAL — mo6oro Tuna Ha Hanpsokenue 5 B.
Bee muonp! Tvma K/1521(522) ¢ moOpiv 6yKBEHHBIM HHAEKCOM.

Hactpoiika

B npoliecce HaCcTpoiiku myTeM nopbopa BennyuHb pesuctopa R1
MepUOA NMOBTOPEHUST UMITY/IbCOB 3aJal0Nero reHeparTopa ycTaHaB/Iu-
Baetcs paBHbiM 20 Mc. UcxonHasi IIHTebHOCTh M AMANa3OH H3Me-
HeHMsl KaHATbHBIX MMIY/JbCOB MU YCTAHOBKe TPeOylOT BHUMAaHUA.
Kopnyc noteHumoMerpa Heo6xoauMo 3apuKCHpOBaTh B TAKOM MOJIO-
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KEHHUH, NIPU KOTOPOM OTKJIOHEHHME DYYKU YIPaBJIE€HHS U3 OXHOIO
KpalHero coCTOsHUS B IPYroe BeI3bIBAET M3MEHEHHE ero COIpOTUB-
JIeHUs B [(Ba pa3a. TeM caMbIM OymeT o0ecrieueH cOOTBETCTBYIOIINM
AMAaIa3oH NepecTPoiKY AMUTENbHOCTH.

3areM, YCTAaHOBHB DYYKy YIpaBJIEHUs B cpenHee MOJOXEHUe,
ybemuTbCs, YTO UCXOXHAsA IMTeIbHOCTh KaHAJBHOrO MMIy/bca (Ha
seiBoze 15 DD2 nis nepsoro kanana, HanpuMmep) pasHa 1,5 mc. [1pu
HEOOXORMMOCTH €e KOpPPEKIIMH, HalpuMmep B CTOPOHY yBEJlHYEeHus,
npUAeTcst b0 NpUMasTh JONOJHUTENBHYIO eMKOCTh MapauieNIbHO
koHpeHcatopy C5, nubo MONONMHUTENBHEBIA PE3UCTOP IOCNENOBa-
TEJIbHO ¢ NoTeHuuoMeTpoM R3.

B nocnenHeM cnydae HEOOXOXUMO pa3BepHYTh KOPIYC ITOTEHLIHO-
MeTpa TakUM 06pa3oM, ytobnl B paboyeM AHana3oHe yInoB OTKIOHe-
HUS pe3y/IbTUpYIOlliee CONMPOTHUBIIeH e onsaTh Obl nMeno Koabduim-
€HT NepeKpbITHA, PaBHBII IBYM.

B 3akmouenne nonbopoM R12 ycraHaBnMBAIOT UIMTENBHOCTD
UMITYJIbCOB KOMaHIHOM nockniky Ha BeiBofe 10 DD1 npumepHo pas-
Ho# 0,5 Mc.

2.3.8. MHorokaHanbHbIA WnudpaTop
Ha Tpurrepax Wmuara K56 1TJ11

MpuHyUunuanbHas cxema

Muxkpocxema nipencrasiser cofoil yeTBepKy ABYXBXOMOBBIX JJie-
MeHTOB «M» ¢ HHBepcHeil, epefaToyHast XapaKTepUCTHKA KOTOPBIX
uMeer nemno rucrepesuca. ONbIT NOKa3kIBaeT, YTO HCIIONIb30BAHUE
B renepatopax (BMecto K561JIA7) aroit MEKpocxeMsl obecrieynBaer
dbopMHIpoBaHNe UMITYJIBCOB NPAMOYTobHON GOpMBI Goslee BEICOKOro
kavecrBa. KpoMe Toro, paboTocriocobHOCTE coXpaHsieTcs: He 0 TpeX
BOJIBT, KaK 3TO 3asBJi€HO A4 OONBILIMHCTBA MUKPOCXEM cepuH 561, a
no 1,8 B. 910 no3Bosasier CTPOUTh HOCTATOYHO IKOHOMHYHEIE M-
partopbl ¢ HU3KOBONBTHBIM IIUTAHHEM.

Ha puc. 2.45 npexncrasieHa NpuHUMINAIbHAS CXeMa BOCbMMKA-
HaJbHOrO (popMumposartesis, 06ecre4YnBaoIero CTaHaapTHele napa-
MeTPbl UIMIYJIbCOB KOMaHIHOM MOCBIIKH.
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Takrosblii reHepaTop cobpaH Ha 3neMeHrax DD1.1, DD1.2. On
BbIpabaThiBa€T TNPSMOYTOJIbHBIE WMITYJIbCHI, TE€PUON TOBTOPEHMS
KOTOPBIX OMNpenessieTcsi, B OCHOBHOM, NOCTOSIHHON BPEMEHH Lienn
RI1C2. lnsi BOCBMMKaHAJIBHOIO BapuaHTa anmaparypbl IEpHOX
HOBTOpPEHNs AoJkeH ObiTh paseH 20 Mc. Perynmposka nepuona ocy-
miectsasercss noreHunoMerpom R1. OtpunarensHuiii GpoHT reHe-
pPUpYEMBIX MMITY/IbCOB Yyepe3 middepeHuvpyoomyo nenodyky C3R4
3anycKaer XAyuni MyabTHBMOPaTop NEPBOro KaHAILHOTO UMITY/IbCa,
cobpaHHBI Ha anemeHTax DD2.1, DD2.2.

fpuHUWMN aeAcTBUS

Mynprnsubparop pabotaer ciaeayromum obpaszoM. B mcxonHoM
COCTOSTHHM K BhiBoay 12 DD2.1 noaximoyeHo HanpsKeHWe MUTaHus
gyepes pesnctop R4, uro coorsercrsyer norudeckoii 1. Ha seisozne 13
tak ke 1 ¢ BbIxoma uHBepTopa DD2.2, Tak Kak ero Bxof 3a3emyeH
yepes nnoreHumomMerp R5. [se eqnunies! Ha Bxoxax DD2.1 obecnieun-
BAIOT HyJIEBOH NOTEHIMAI Ha BbiBoze 11, Tak Kak anemeHT CHabXeH
uHBepropoM. Obe obkiaaky koHaeHcatopa C4 HaxooATCs 1O Hye-
BBIM MTOTEHI[HAJIOM.

CocrosiHne cxeMpl ycroifumBo. OTpHIATENbHBIA HMMMYILC C
Bbixopa auddepeHLMpYIOmEN LienM, nomaBaeMblil Ha BuIBOx 12,
skBuBaJIeHTeH Jorndeckomy 0. Kak crnencrsme, Ha BeiBoae 11 ckay-
Ko0Opa3Ho noTeHMal Nosblmaercs a0 yposHsa 1. HaunHaercs 3apsan
KoHjeHcaropa C4 uepes pe3ucrop RS. B nepsblit MOMEHT 3apsaaHbId
TOK MaKCMMaJleH, W NaJeHNe HanpskeHus Ha pesucrope R5 pasHO
HanpsKeHHIo NUTaHus (Jlornyeckas 1).

Ha sbixope anemeHnra DD2.2 ckaukooOpa3HO ycTaHaBiIHMBaeTcs
norundeckuii 0, KOTopbIH, 6yayun npunoxeHHBIM K BeiBoay 13 DD2.1,
HaJeXHO yAEePKUBAET 3TOT 3JIEMEHT B HOBOM COCTOSIHUM JaXe I0C/Ie
OKOHYaHM# 3aryCKaloiero mMiynbca Ha BeiBofe 12. Cxema Haxo-
JIUTCS B HOBOM YCTOWYMBOM COCTOSIHMM [0 TEX MOP, II0KA Harnpsixe-
HUe Ha rnoteHuuoMerpe RS5, yOwiBaioliee B fpoliecce 3apsga KOH-
JeHCaTopa, He JOCTUTHET MOpPOra OoNpoKuablBaHus neMeHTa DD2.2
(IpUMEpHO NMOJIOBMHA HATIPSIXKEHWS IUTaHNA).
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B MOMEHT JOCTHXEHHA ITOH BeJMYMHBI Ha BpIBoZax 3 u 13 ycra-
HOBUTCSI JIOTHUecKas 1, 1 cxema BEpHeTCs B UCXOAHOE COCTOSHUE.
Kongpencatop C4 paspsiaurcst uepe3 o6HyneHHbI BbBox 11 MHKpO-
cxeMbl 1 pesucrop RS.

JuturensHOCTD BhIpabaThiBaeMOro Ha BeiBoze 11 nonoxurensHoOro
UMITYJIbCA OTIpeeNsieTCsT CONPOTUBIeHNeM noTeHuomerpa RS, och
KOTOpOI'O CBSI3aHAa C PyYKOH yIpaBJieHHs NEPBOro KaHaja, U eMKOC-
Thi0 KonpmeHcatopa C4. CBouM 3amHuUM GPOHTOM 3TOT HMITYIIBC,
yepe3 muddeperHumpyromyo uens C6R7, 3anyckaer xIyumit Mysib-
TUBHUOPATOP BTOPOro KAHAJILHOTO UMITYJIbca, COOpaHHBIA Ha J1eMeH-
tax DD2.3, DD2.4, u taK gajee, BIUIOTh 10 BOCBMOTIO.

HuxHue 1o cxeme 371€MEHTHl KaX0ro XAymero MyibTuBubpa-
TOpa HMHBEPTHUPYIOT KAaHAJIBLHBIE HMITYJbChl TAKHM 0Opa3oM, YTo
ux 3amHeMy ¢POHTY COOTBETCTBYIOT TNOJOXHUTEIbHBIE TEpenajnl
HanpsexeHust, Koporkie nonoxXuTeNbHbIE BCTUIECKHU C BBIXOROB COOT-
Bercryomux auddepeHnupyromux uenei (C5R6, C8RY u t. a.),
npoiins uepes muomst VD2, VD3—VD9, cymmupyioTcst Ha pesu-
crope R3. Cionga xe uepes auox VD1 mnocTynaer nonoxuTeabHbId
HMIIYJILC, COOTBETCTBYIOIIMI TiepenHeMy ¢GpOHTY NepBOro KaHajib-
HOTO UMITYJIbCA.

UYepes uHseprop DD1.4 5TH UMMyNbCH 3aIllyCKAIOT HOpMaH3a-
TOp, cOOpaHHBI{ Ha anemeHte DD1.3 u uHTErpupymromei nemnoyke
CI9R10. Kaxapiit u3 KOPOTKHUX OTPHUUATENBHBIX UMITYJILCOB, COOTBET-
CTBYIOIIMX I'PAaHHIIAM MEXY KaHAIbHBIMH UMITYJIbCaMHu, OBICTPO pa3-
psxaer KoHaeHcarop C9 uyepes Majioe CONPOTHUBIEHHE OTKPHITOrO
muona VD4,

Ha suiBozne 10 anemenTa DD1.3 ycraHaBiIMBaeTcs ypoBeHb JIOTH-
4yecKoi emMHHIBl. 3aTeM HanpskKeHHe Ha KOHIEHCATOpe HAyMHaer
pacTH B pe3yabraTe ero 3apsaaa yepes pesucrop R10. Ilpu goctuxe-
HUU HATpsKeHUsl OTIPOKUIBIBAHMSA, Ha Bbixoge DD1.3 ycraHasiu-
BAETCsl HaINpsKeHue Jioruyeckoro Hyns. [urenpHocts chopmupo-
BAaHHOI'O TAKUM 00pa3OM MOJNIOKUTENEHOIO UMIYIbca Ha BhBoxe 10
BbHIOpaHa paBHOIi 0,5 Mc.

CdopmupoBaHHast IOCAEI0BATENBHOCTD [TOAAETCA Ha MOAYIATOP
niepenaTurka. BpeMeHHO HHTepBaJ 10 HAYaa CAeAyIomed KOMaH -
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HOM TOCBUIKM KoJebJleTcs B rpexnenax 4—12 Mc ¥ urpaet pons CHH-
Xpornay3sl, ornpeiejdioniell Ha NPUeMHOH CTOpOHe MOMEHT Hayaja
KaXa0# o4epenHOH MOChUIKH.

Crabunusatop HanpsixeHuss DAl obecnieynBaeT HeM3MEHHbIE
3HaYeHUs JTUTeJIbHOCTel BerpabaTeiBaeMbIX KMITYJIBCOB NIPH pa3psae
nuralomeit 6arapeu.

W3piMas uuiHMe AYeHKH XAYymMX MYJIsTUBHOpATOpOB (Hauu-
Hasl C TIoC/esiHel ), KOJTMYeCTBO KaHAJIOB MOXHO MEHSTH OT OJHOrO
1o BoceMU. PopMHpOBaTeNbh COBMECTHO C MNEpEeNaTyHKoM YaoOHO
HCTIONB30BaTh ISl HE3aBUCHMOIO OIHOBPEMEHHOIO YIPAaBJICHHS
4YeThIppMST MOJIEJISIMM, HaflpuMep TPH OpraHU3alldd COPEBHOBAHUU.
Jl1s1 KaX ol U3 Mozneseil A0CTaTOYHO U3TOTOBUTE CBOM TIYNIBT YTIpaB-
JIeHH s, COAepKauidid TOMBKO ABa MOTECHIMOMETPA, CBSI3aHHBIX C Py4d-
KaMH YIpaBJIeHHU .

I1yabTel AOMKHBI COEOMHSTCST ABYXITPOBOMHBIMU KabessiMu C KO-
MaHA0arapaToM, B KOTOPOM pa3sMelllaercst NepeiaTyuk (OgvH Ha
BceX) U cobcrBeHHO (opMupoBatess. [IpHHIMN BbIAENIEHUST HA KaxX-
JI0H U3 MofeNiell CBOMX KOMaHAHBIX UMITYJIbCOB U3 001medl KoMaHIHOR
TIOCBUIKM OYAeT U3JI0XEeH NPH PACCMOTPeHNH NetrpaTopoB KOMaHI.

AeTanvi n KOHCTPYKLUS

ITeyarHass mnara ¢opMUpoBarens TnpuBejeHa Ha pHc. 2.46.
Paccmotpen BapuaHT aia mudparopa, copepxaiiero TolbKO IBa
Kanasa. Ilpuy HeoOGXOmZMMOCTH yBeauuYeHHsI MX KOMMYEeCTBa paspa-
60oT1Ka reyaTHO IUIaThl HE BBI30BET 3aTPYAHEHUH, TaK KakK 100aBiIsaTh
HyxHO Oyner y3jibl, aHaJIOTMYHble HMEIOMIMMCS B TIpeiaraeMom
BapHaHTe.

Ha nitare nipeaycMOTpeHO MeCTO U1t OJHOIO U3 BApUAHTOB Nepe-
naruuka. Kongencaroper C2, C4, C7, C9, yuactsyonue B (popmMupo-
BAHHUM BPEMEHHEIX UHTEPBAJIOB, NOJLKHEI OBITE TUIeHOYHBIMU. C10 —
moboii anekTpomutHieckuil. OcTabHBIE KOHAEHCATOPEI MOTYT GbITh
KepamuueckuMu (HanpuMep KM6). Mukpocxemsr K561TJI1 moxHO
3amenutb Ha KS61JIA7, HO pu 3TOM HEOOXOAMMO TOBBICUTE TUTAIO-
mee HanpsixeHue ¢ 3 1o 5 B.
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Puc. 2.46. ®parMeHT nevarHoi nnatsl nepearymka ¢ Wngdparopom

Hactpoiika

Hacrpoiika c¢opmupoBatesiss CBOIUTCS K YCTaHOBKE IlepUola
TIOBTOpPEHHS] KOMaHIHO# TOChUIKH (1moTeHIMoMeTp R1) U ncxomHbIx
JUIMTeTbHOCTEH KaHaJbHBbIX MMINY/bcoB. Ornepauuy IIpy 3TOM I0J-
HOCTBIO aHAJIOTWYHBI OIMCAHHLIM B TpebiaymeM maparpage. Ilpu
MCII0/Ib30BaHNK (hOpMUpOBaTeJIs B IByXKaHAIbHOM BapHUaHTe IepuoJ
MOBTOpeHUs Lie1ecoo0pa3Ho yMeHbmMTh a0 10 MC, 4TO NO3BOIUT
YMEHBILUTb €MKOCTH KOHIEHCATOPOB B YIUIMHUTENIAX HMITY/IbCOB
MpUEeMHO# YyacTy ammapatypbl. s 3Toi 1eiM eMKOCTh KOHJEHCa-
Topa C2 Heo6xonumo cHU3HUTSD 10 0,068 MKD.
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2.3.9. MHOrokaHanbHbiM WwndpaTop Ha
MynbTUBUGpaTopax K564Ar1

MpuHuMnuanbHasg cxema

Iudparop, cobpanHblll 0 cxeMe, NpUBeNCHHON Ha puc. 2.47,
COZIePKUT MHHHMAaJbHOE KosMyecTBO nerajeil. TakToBblii renepa-
TOp, peanu3oBaHHbli Ha MUKpocxeme DD1 (K561AT1), nonHoCTEIO
aHaJOTM4eH ONKMCaHHOMY B paszene 2.3.3. [leprox noBTopeHus Tax-
TOBBLIX UMITY/IbCOB ONpejie/isieTCs BElpaX eHUEeM

T, = 0,5(R1IC1+R2C2).

ITon6opoM BestnaKHbI pe3ncTopa R1 oH ycTaHaBIMBAETCsl pABHBIM
10 Mc B nByxkaHaIbHOM BapuanTe U 20 MC B BOCbMHUKaHA/IbHOM.

IMupparopel BCcex KaHatOB coOpaHbl Ha TeX Xe MHMKpOcXe-
MaX, BapMaHT BKJIIOYEHHS KOTOPBIX [pelonaraer Xayumil pexum
pabotsl. Mx 3anyck ocymecTBiisieTcs Nojaveit Ha BoiBo 4 UMIYAbLCOB
€ MHBEPCHOTO BbIX0Z1a MYJITMBHOPATOpa Npe bl Iy Iero KaHala.

ITockonbKy 3aMycK OCYUIECTBIISIETCS 110 MOJIOXUTEILHOMY Nepe-
nagy 3TUX WMMIY/JIbCOB, Ha4al0 KaHAJIbHOTO MMIMYJbCa KaXiOTo
Noc/leIyoiero KaHala coBnagaeT ¢ OKOHYaHWeM UMITYJIbCa Ha Mpsi-
MOM BBIXOJIE [IpeBIIYIEIOo, T. €. TaKUM Xe 00pa3oM, KaK ¥ BO BCex
NpeabIIyIIUX CXeMax.

Hnst popMupoBaHUsT KOPOTKUX MMITYTbCOB KOMAHAHOH MOCBUIKH
(BpeMeHHOe MOJIOXeHHe KOTOPBIX JOIKHO COBNAIaTh C rPaHULIAMU
TIDOMEXYTKOB MEXIY MMIMY/IbCAMHU COCEIHHX KaHAJIOB), BCe KaHaJlb-
HbI€ UMIYJIbChl C MHBEPCHBIX BEIXOJIOB MYJIbTUBHOPATOPOB (BLIBOIbI 7
1 9 KaXJI0r0 KOpryca MUKPOCXEMBbI) NONAI0TCA Ha OJIMHAKOBLIE fuch-
depenuupyomue nenu C5R4, Co6R6, CTR7u . 1.

KopoTkue nonoxuresibHble BCIIECKH, COOTBETCTBYIOIIME 33 1HUM
(PpOHTaM KaXJOT0 KaHAIBHOTO UMIYJIbCA, C BBIXOAOB auddepenuu-
pPyIOImNX Leneil yepe3 pa3BA3bIBAIOIME JUOIBI TIOCTYNAIOT Ha 3aMycK
xaymero MynstuBubparopa D6.1, kotopsiit u dopMupyet tpebye-
Mbl€ BbIXOIHBIE UMMYJIbCHL. JUIMTEIbHOCTh NOCIENHUX TIon0upaercs
pesucropoM R9. [Ins dopMupoBaHus NepBOro UMNY/Ibca KOMaHIHOM
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ITIOCBUIKH, COOTBETCTBYIOIEro NepenHeMy (OPOHTY [1epBOT0 KaHajb-
Horo, IddepeHIUpyeTca U NOJIOXKUTEILHBIH UMITYJIbC C [IPSIMOTO
sbixona DD1.1 (BeiBoz 6).

JUTe IbHOCTb KaHAIBbHBIX UMNY/IbCOB YNIPABJIAETCA NOTEHLIMOMe-
TpaMu R3, RS U T. 1., cBA3aHHBIMU C Py4YKaMM YIIPaBICHHUS.

JBYXKaHANbHbIA BAPHAHT JOMXKEeH BKIOYaTh JHMILL KacKajsl,
cobpanHble Ha MUKkpocxeMax DD1, DD2, DD6.

IleyaTHas 1wIaTa Takoro BapuaHTa W3o0paxeHa Ha pHc. 2.48.
IlepeMbruxky, COEOMHSIONIYIO YETBEPTYIO M ACBSITYI0 HOXKHU MHKpO-
cxembl DD 1, Heo6xoamMMo BHasiTh 0 YCTAHOBKHU Ha IUIATy MUKPOCXEMBIL.
Konpencatops Cl1, C2, C3, C4, C9 nomxHb! ObITh TUIEHOYHBIMM WIH
O6ymaxubiMY, THHA K73-17, MBM u T. 0. B xauectse DA1 moxHO nipu-
MeHHTb Mo00il ManorabapuTHLIM CTabWIM3aTOp Ha HanpsxxeHue +5 B.
Kak 1 B npeaplIynx KOHCTPYKIVSIX, ITepeMeHHble pe3ucTopsl R3 u RS
XeJiaTe/IbHO UCIO/Ib30BATh € NOBBITIEHHON N3HOCOCTOMKOCTHIO.

HacTpoiika

Hacrpoiixa mubdpaTopa cBOOUTCA K YCTaHOBKE TpebGyeMoro
nepuozna NoBTopeHus NyTeM nogbopa sennunasl R1. Ocimiuiorpad
NpU 3TOM MOXHO NOIKJIIOYUTL JMOO K BBIBOAY 6, MO0 BbIBONY 7
MuKkpocxeMmsl DD1. YcTaHOBKa UCXOIHOM JUIMTEbHOCTH KaHAIbHBIX
MMIYAbCOB paBHOU 1,5 Mc M nuana3oHa ee U3MeHEHHUs [IPU OTKJIOHE-
HUSIX pydKH yrpasieHus (£0,5 Mc) NIpou3BOAMTCS B COOTBETCTBUH C
pEKOMEHIanMsAMY pazjena 2.8.

KRS KR3

Puc. 2.48. lNeyatHas nnata
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2.3.10. KoM6MHNPOBaAHHbIN
MHOrOKaHaNbHbIA WKPpaTop

NpuHumMnuanbHas cxeMma

INpuHnuMnuaneHas cxeMa IBYXKaHAJIBHOTO BapHaHTa mugparopa
npuBesieHa Ha puc. 2.49. 3a OCHOBY B3fTa CXeMa, pacCMOTpeHHas
B paszene 2.3.5, xoTopas HONOJNHEHa JOTHYECKMMH 3JIEMEHTaMH,
yayumamomum GopMy BolpabarbiBaeMbIX KaHaJbHbIX HUMIIYJIbCOB.
U3mMeHeHa TakXe M cxeMa ¢GOpMHpOBaTesisl BHIXOIHBIX UMITY/IbCOB.
VBesMuenue KOIM4ecTBa KaHaJlOB NPOU3BOAMTCS MPOCThHIM J00asile-
HUEM OINHAKOBbIX (hOPMUPYIOINX CeKLIUMA.

TakToBhIif TeHepaTop coOpaH Ha atemeHtax DD1.4, DD1.3 no
TpaauUuMOHHOM cxeMe. Ilepuon cielloBaHUS HMMIIYJILCOB pPery/iu-
pyetcs noxacrpoeuHsiM pesuctopoM Rl1. Tuddepenuupyomasn
uenouyka C1,R3 cosmectHo ¢ puogoM VD1 dopmupyer KOpoTKHi
NOJIOXKUTE IbHBI UMIyJIbC Hayaja KOMaHIHOH NOCLUIKM. B 3TOT
XKe MOMEHT BpeMeHH OTpHLaTebHBIN Tepenan HalpSXKEHUs Ha
BeiBoZe 10 DD1.3 3anyckaet popMUpOBaTeb IePBOTO KaHAIbHOTO
uMnyseca, codpaHHbIil Ha Tpansucrope VT1 u uasepropax DD1.1,
DD1.2.

NpuHunn peicteng

B ucxonnom cocrosauy tpansuctop V11 oTkpbIT 3a cyet nogauu
NOJIOXUTEIbHOTO CcMemeHuss B Ga3y uepes pesucropsl RS, R6
(puc. 2.50, a). Konnencarop C4 3apskeH NpakKTHUYECKH IO Halps-
XKEHUs MUTaHKUs, Tak KaKk 00a KpaifHUX BbIBOa NOTEHIMOMETPA 011~
KJIIOUEHbl K TUTocy ucTounuka (Ha BeiBoze 10 DD1.3 B ucxonnoM
COCTOSTHHM YpOBEHb JIOTMYEeCKOH eIMHHIbl), a HUXHSAS 0OKianKa
KOHIEHCATOpa HAaXOAWTCs Moy HeGOJbLIIMM MOTeHuMaaoM Ha 6ase
OTKPBITOTO TPaH3UCTOPA.

IMTonoxuTtenbHOM NP 3TOM SBJIIETCS BEPXHsA 0 cXxeMe OOKJIa/iKa
KOHJIeHCaTopa. B MOMEHT OTpHIaTe/IsSHOTO Nepenaaa HalpsXeHUs
Ha BeiBozie 10 DD1.3 nuxHUil no cxeme BhIBOJ MoTeHpuometpa R4
OKa3blBaeTcs MOAKIIOYEHHbIM K Kopnycy. Hauunaerca nepesapsia
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Puc. 2.50. Sniopsl HanpsixeHW 8 XapaKTepHbIX TOYKax

KoHZleHcaTtopa C4 no ULeNU: «Hoc» UCMOYHUKG RUMAHUA — pe3u-
cmopbt RS, R6 — kondencamop C4 — HUXHAA 4ACMb NOMeHyuome-
mpa R4 — rkopnyc.

Hanpsxenue na 6aze VT1 ckaukoM cMemiaeTcs B 001acTb OTPU-
LATENBHBIX 3HaueHWi Ha BeMUYMHY, OIpelle/sSIeMYI0 TONOXEHUEM
JIBUXKa NoTeHuroMeTpa R4, cBA3aHHOTO ¢ py4YKo#l yNpaBiIeHHs CKO-
POCTBIO ABMXXeHUs1 Moieu (puc. 2.50, a). TpaH3ucTop 3anupaeTtcs, U
Ha ero KosiexTope GOpPMUPYeTCsl NOJOKUTENbHBIA UMIY/IbC HATIPS-
XeHWs, a Ha Beixozax uHBeptopos DD1.2, DD1.3 — orpunare/ibHble
uMnyIbesl (puc. 2.50, 6).

AnurensHocTs GOPMUPYEMOTO UMILY/Ihca OIpelessieTCsl BpeMe-
HeM Nepe3apsaa KOHAECHCATOPa, KOTOPOE 3aBUCUT KaK OT BEJIMUUHLL
CKauKa HanpsokeHMs: Ha 0ase, Tak ¥ OT NOCTOSHHOH BpeMeHU nenu
repe3apsna, onpeieJiieMoli eMKOCTbI0 KOHeHcaTtopa C4 u cymMmap-
HBIM COINpOTHBIeHUeM pe3ucTopoB RS, R6 (conporuienueM HUX-
Heil yacTu noteHuMoMeTpa R4 Ha ux ¢pone MoxHo npeHebpeub). Tak
KaK llepe3apsiji IPOUCXOIUT NPAKTUYECKH OT yJBOEHHOrO Hampsike-
HUS IUTaHUS, @ paboyuM SIBJISEeTCS] Ha4albHbl YYacTOK IKCMOHEHTHI,
HanpsixeHue Ha 6ase MeHsIeTCs 110 JIMHEHHOMY 3aKkoHYy (puc. 2.50, a),
4yTO OfecneyuBaeT NPONOPLMOHANBHOCTD JUIMTEIbHOCTH MMITY/IbCOB
[IOJIOXEHMIO IBUXKa [1oTeHnuoMeTpa R4.
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HMMnysibe 3aKkaHYMBaeTCs IPU JOCTUXEHUH HaNlpSKeHHeM Ha Oase
nopora OTKpbIBaHUs TpaH3ucTOpa. IHBEepTOpLI Ha BbIxoe GopMUpO-
BaTeq obecneyuBaT TpebyeMyIo NO/SIPHOCTb U BbICOKYIO KPYTU3HY
¢ponTOB BblpabaTbiBaeMbIx MMIYNbCOB. Ilo OKOHYaHMM OTpHLa-
TENBHOTO UMIyIbca Ha Beipoze 10 DD1.3, minTeslbHOCT KOTOPOrO,
KCTaTH, 0643aTeIbHO ROJIKHA ObITh 60NbIIE MaKCHMAJIbHO BO3MOX-
HOM JUIMTE/JILHOCTH KaHaJbHOTO WMMIY/IbCa, NPOUCXOAWUT OBICTpBIH
3apsan KonzeHcatopa C4 yepes pesuctop R4 1o ucxozmHoro 3nage-
HUSL.

3aBUCUMOCTb JUIUTENLHOCTH UMIY/IbCOB (hOPMUPOBATeIs OT ABYX
BEJINYMH (HOMUHAJOB conpoTuBneHuii R4 u R6) cymiecTBeHHO obJter-
4yaeT yCTaHOBKY WCXOIHOM IUIMTEILHOCTH M TpeGyeMoro auarna3oHa
ee u3MeHeHus (IIpY HacCTpOWKe ).

®opmupoBaTeib BTOPOro KaHaJbHOTO MMIy/bca peaju3oBaH Ha
Tpansuctope VT2 p-n-p cTpykTypsl ¥ unBepTopax DD2.1 u DD2.2
N0 aHAJIOrMYHOM CXeMe, C TOM JIMIIb Pa3HULIEH, 4TO Bce UMIY/IbChI U
nepenabl HanpaKXeHU UMEOT IIPOTUBOIONIOXHYIO OIS PHOCTD, YTO
NIPUBOAUT K HEOOXOAMMOCTH IBOMHOIO HHBEPTUPOBAHUSI KOJUIEKTOP-
HbIX UMITy/IbCOB Tepell nogadeit Ha augdepPeHUUPYIOUYIO [IENOUKY.
Ilpu yBeauyeHUM KOIMYECTBa KaHAJIOB cienylouias napa Gopmupo-
BaTesei noaximoyaercs K seisony 3 DD2.1. BxogoM nipu aToM no1-
XKEH SIBJIATbCS HUXKHUM 110 CXeMe BbIBOJI Pe3UCTOpa, aHAJIOTHYHOTO B
3TOl nape noreHuMoMeTpy R4.

KopoTkue nonoxureibHble UMIYIbCH ¢ BLIXOIOB 10108 VD1—
VD3, cooTBeTCTBYIOIME TPaHUIIAM Me Xy KaHAJIbHBIMU UMITY/IbCaMH,
CYMMMpYIOTCSl Ha pe3ucTope R14 1 nocrynaioT Ha Bxox opMupyio-
H1ero ycTpoiictpa, cobpaHHOro Ha aslementax DD2.3, DD2.4 u unre-
rpupyoomiet nenouke R15, C9. B ucxonHOM coCTOsIHMM HanpsiXeHUe
Ha BbiBofie 10 DD2.3 pasHO Hy/mo. Kaxnplif 13 BXOXHBIX UMIyNbCOB
MHBepTHpyeTcs 3neMeHToM DD2.4 u ObicTpo pa3psxaer 10 HyIs
KOHzAeHcaTop C9, Bh3bIBas CKaUKOODpa3HOe HapacTaHKHe BBIXOIHOTO
HanpstxeHus Ha BoiBoge 10 10 ypOBHs JOTHYeCKOH eIMHUIIBL

3arem Haumnaetcs 3apsia C9 yepes Gonbiioe conpoTusieHue R15.
ITpu nocTrkeHUH HaNpsKeHHWEM Ha KOHIGHCATOpe YPOBHSA JIOrM4eCcKoi
envHuuB], 3deMeHT DD2.3 onarh onpoxunpiBaercs, GOPMUPYS TeM
CaMbIM Ha CBOEM BbIXOIe NMOJIOXHTE/IbHBIH MPAMOYTOIbHBIN HMITYIIbC,
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JUTATeIbHOCTh KOTOPOTO ONpeleNsieTcss NOCTOSIHHOM BpeMeHM 3apsina
kongeHcaTopa C9. Konnencarop C10 nHeoOxonuMm Ul «3aBAMBAHUSI»
(PPOHTOB BBIXOIHBLIX UMITY/ILCOB C LIEJIBIO CYXKEHHUS X CIIEKTpa.

Detanu v KoHCTPYKUnS

IlewaTnadq nnaTa npruBeneHa Ha puc. 2.51. IToMuMo paccmaTpuBa-
eMoro mu@paropa, Ha Heii pa3MelieH Takxe BapuaHT YM-nepenart-
4uka u3 pasaena 3.6.2. [levaTHas MaTa BbINOJHEHA U3 OMHOCTOPOH-
HETO CTEKNOTEKCTONNTA TOMMHONK 1—1,5 MM.

Pyuyku ynpasiieHNs TIPOM3BOJILHON KOHCTPYKLIMH NPONYCKAIOTCS
B [IPSMOYTOJIbHbIE IPOPE3U TUIAThl M KPeNnATCcs Ha OCAX [IOTeHMoMe-
TpoB R4 1 R9. B npocreiimiem ciyyae oHM MOTYT ObITh Bblpe3aHbl U3
IBYXCTODOHHETO CTEKJIOTEKCTOJMTa TOMMIMHOK 2,5—3MM U npuna-
AHBI K 0cM. CaMU IOTEHIIMOMETPHI [IPUNAaKUBaIOTCA K IJ1aTe TOPU30H-
TaJIbHO CBOMMHU BLIBOIAMM U BHICTYIIaMU, UMEIOIIMMUCS Ha KOpIyce.

B cxeme ummdparopa BCe NOCTOSIHHBIE PEe3UCTOPH — THUNA
MJIT-0,125 vnu uMm ananoruyHsle. IloxcTpoednsle pesucropsl R1,

R12

60

R7 cé

105 >

Puc. 2.51. llevyarnas nnara
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R6, R11 moryt 6bite THna CI13-386 wiu PII1-63Mr. IlepeMenHble
R4 u R9 — tuna CIT3-16a. Moxuo npumenuts u CII4-1, Ho 31O
NOB/IeYeT U3MEHEHHE YCTaHOBOYHBLIX pa3MepoB U crocoba xperuie-
HuA K iare. Tpansucropst KT315 u KT361 MoXHO 3aMeHUTh COOT-
BerctBeHHO Ha KT3102 u KT3107 ¢ mobbsiM 6YKBEHHLIM HHIEKCOM.

Konnencarop C8 — moboit MmanorabapuTHBIA  3J€KTPOJIUTH-
veckuit. C2, C4, C6, C9— o00s3arenbHO TUIEHOYHBIE, HarpuUMep
K73-17. OcranbHble KOHneHcaTopbl — Kepamuueckue KM-6 wiu uM
ananorununsie, Iuomst KJI522B5 MoxHO 3aMeHUTh Ha T00bIE KpEMHHU-
eBble ManorabapuTHble.

Hacrtpoiika

JBUXKH [TOICTPOEYHBIX ¥ IEPEMEHHBIX PE3UCTOPOB CJIEAyeT ycra-
HOBUTb B cpeznHee nonoxenue. Ilocile momkmoueHNs NCTOYHUKA
nutaHua Heobxonumo ybenutscs B Hanuuuu +3 B Ha Bhixone cra-
owmsatopa DAL. INogkmouns ocuwuiorpad K BeiBoay 10 DD1.3,
NPOKOHTPOJIMpOBaTh  HaAM4YMEe  TNOJOXKUTEIbHBIX  MMIYJIbCOB.
ITorennyomerpoM R1 ycranoButs nepuon cieposanua T, = 10 mMc
(npu xonmdectBe KaHanoB Gonee myx — T, = 20 mc. [na aroro
MoXeT noTpeboBarbest yBenuuenue eMkoctu C2).

ITepexmounts ocunmiorpad x 6aze VI'1 1 yCTaHOBUTb [IOTEHIIN-
oMeTrpoM R4 aMruutyny otpunaresnbHoi «mwibh» (puc. 2.50, a) pas-
Hoti 1 B. 3adukcuposats pydKky ylpasieHHUs Ha OCH IOTEHLIMOMETpa.
IToreHnmomeTpoM R6 yCcTaHOBUTH IUTENBHOCTb OTPULATEIbHBIX
uMny/IbcoB Ha BoiBoge 3 DD1.1 1,4 = 1,5 mc (puc. 2.50, 6). OTKIOHSS
PYUKy yIpaBjeHus B KpaiiHue nonoxenus (+30°) ybemutbes, yTO
At = 0,5 mc. Eciin At < 0,5 MC, yMeHBIIUTb aMTUIATYQy NWILI Ha
0aze VT1 c noMompeio R4, 3apuxcupoBas HOBOE NOJOXEHNE PYUYKH
ylpaB/JeHUsl KaK HEeHTpanbHOE, U BHOBb YCTaHOBUTH TNOTECHIIMOME-
tpoM R6 1, = 1,5Mc. Ecnm At > 0,5 Mc, TO aMIUIMTyny OWIbl yBe-
J4uTh. MaHuny/Ianuy NOBTOPATH IO TeX 0P, IOKa B HEHTpalIbHOM
NOMOXEHUH [UIMTENIbHOCTb MMIIYJIbCOB cTaHeT paBHO#M 1,5 Mc, a B
KpaiHuX NOIOXeHUsIX IpupameHue cocrasur 0,5 McC.

AHaNOTUYHO YCTaHaB/IMBAIOTCA TPaHULBl WMIY/JIbCOB Ha BCeX
OCTasbHBIX (popMupoBateliax. HeobxoquMo yuuTBIBATD, UTO «IWIa»
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Ha 0a3ax TPaH3UCTOPOB pP-N-P CTPYKTYPHl MMEET IMONOXHUTENIBHYIO
MOJISIPHOCTb.

IMonxmouuts ocummtorpad k Beisony 12 DD2.4 u ybenurscs B
HAJIMYMU KOPOTKUX TPEYTOJbHBIX UMITYJIbCOB aMIUTUTYLOW HE MEHee
2 B. B nmpoTUBHOM Clly4yae yBeJIW4YMTh €MKOCTb KoHmeHcaTopos Cl,
C5, C7 mo 1500—2200 n®. IToxb6opoM emKoctu KoHzeHcaropa C9
YCTAHOBUTb IJIUTEIBHOCTb MOJIOXUTEIbHBIX MMITYJIbCOB HA BBIBOLE
10 DD2.3 npubau3urensHo paBHoit 0,5 MC.



TNABA 3

NEPEOATHUKN KOMAHA

Cyuiecmsyiom pa3nuunbsie munbt nepedam1uxos KoMano:
UHOYKYUOHHbL, UHDPAKpacHbiil, 1a3epHblil...
CXeMbl KOmopbix npedcrmagnervt ¢ 0anKoll 2nase.

Odnaro 6 6onvliuHcmee cucmem OUCMAaRUUOHHO20
YNpaenenus oas nepedaiu Ucnonb3yemcs paduoKanan,
061a0arWiUl HAURYHIUUMU IKCRIYAMALUOHHBMU NADAMEMPAaMU, HO
8ECLMA CNIOXNKbILL 8 U320MOGAEHUU U HACMPOTiKe —
emMy NOCBAL4EH OCHOGHOI Mamepua.
3naxomcmeo ¢ paduonepedamuuxom nauuraemes ab ovo:
paccMampueaiome s (Kpamko) gusuueckue NPUHLUNGL,
JexXauque 8 OCHoge (MOOynAUUA, KNACCHL YCUNEHUS U M.1.),

a 3ameM, CO2NaAcHo BA0K-CXeMe, INeMEHNIbL PEANbHbIX KOHCMPYKUULL.



3.1. MHAYKUMOHHDbIA NepenaTynk

NpuHUMNManbHas cxema

Ecnu npepnonaraeTcs ynpasisTb MOOEblO B HOMAIIHUX YCJIO-
BUAX, TO BIIOJIHE TIPUEMJIEMBIM MOXHO CUMTATh HCIOJIb30BAHUE
MHIYKLMOHHOTO MepenaTyuka. OH MpakTHYECKH He CO3JaeT MoMex
OKPYXAaIOIIKUM 3JIEKTPOHHBIM TpUbOpaM B CHJIy Maloil MOLIHOCTH
rnepenaTyuka ¥ NpUMEHEHUS HU3KON 4acTOThl. PaKTHYEeCKH, KaHA
CBA3W NpejacTasiseT coboil rnomobue TpaHcdopmartopa. Pomp nep-
BUYHOH 0OMOTKY UrpaeT MHIYKLMOHHAS [TeTVid GOMbIIOro 1uaMeTpa,
pacrnosnaraeMasi, HalpuMep IO IVIHHTYCOM 10 MIEPUMETPY KOMHATEI.
Bropuuynasa o6MOTKa HaXOOMTCA HA MOIEJM M IIPeICcTaByiseT coboH
KaTymKy ¢ OOnbmIMM KOJMYECTBOM BUTKOB, HAMOTAHHBLIX Ha (ep-
putoBOM CTepxHe. HasoguMelil B Heil crabolil CurHan ycuimBaeTcs
3areM npocreiimmm Y HY.

TpunHnunuaneHas cxeMa NepegaTyuka puseneHa Ha puc. 3.1.
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8 10K 24o< 7 :—I T 33mx
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8 5 o
|
oAt 0'033”"‘ A8 o B cs c7 ! c10
J} 24./] 1130 0,33mx I 0,2mk
Q
g 5 6 4 Kuﬂnyxuuounou
= c2 1 c3 R6(/4 1L_c5 |2 netne
< 7| 130
z 10« Twoo 001w | 24 Twoo
& L

DA1-KP1006BU11, DA2 - KP1157EH502A, DA3 - 157Y¥A1

Puc. 3. 1. lpuRunnuansHas cxema MHAYKLUMOHHOIO flepegarynka
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Ilpu wucnonb3oBanum mudpaToOpPOB ¢ YACTOTHBIM KOAMPOBA-
HUEM MOXHO I10aBaTh B MHAYKLMOHHYIO METIIO HEellOCPeACTBEHHO
KOMAaH[IHble CUTHaJIbl, OMHAKO 4TOObI [lepelaTuuK Obl1 YHHBEPCATD-
HBIM IO OTHOILIEHHMIO K Pa3/IMUHbIM TUIIAM IIKGPaATOPOB, IPUMEHEHA
CXeMa C JOMOJHUTEbHBIM HU3KOYACTOTHLIM reHepatopoM. OH pea-
mu3oBaH Ha MHKpocxeMe DA1 u BbipabaTbiBaeT CHTHal 4acToOTOMR
30 xI'u npu nogave Ha ynpasasiomuii Bxox (BeiBog 4 DA1) undop-
MaLuu € Bbixona mudparopa.

DaKkTH4YeCKH Ha BHIXOAE YCTPOHCTBA MOJNydYaeTCss aMILIMTYIHO-
MOIY/JIMPOBAaHHBII CUTHaJl ¢ O4YeHb HMU3KOH Hecymiedl. C BbiBoma 3
DAL 3roT curHan nogaeTcs Ha BXOZ MOUIHOTO OlepaliiOHHOrO yCH-
nautens DA3, narpyskoil koroporo ciyxur TpaHchopmarop Tpl,
COIVIACYIOHIMI BBIXOX YCWINTE/s] C MaJIbIM CONPOTHUBJICHUEM MHIYK-
nuoHHOH nety. Hanpsaxenue nutaHusA 3agaioniero regeparTopa cra-
OuIM3UpoBaHO MUKpocxeMoil DA2, yToObI HCKITIOUMTD YXO[I MapaMme-
TPOB BbipabaTbiBaeMbIX CUTHAJIOB IIpH pa3psime nurawooneil 6arapen.
Konpgencarop C10 ciayxXuT mis rnomasjieHHsl BLICIIMX TdPMOHMK B
CreKTpe BbIXOIHOIO CHTHasA.

AeTtanun n KOHCTPYKLUNS

Pe3ucTopbl 1 KOHIEHCATOPHI, HCITOb3yeMbie B CXeMe, MOTYT ObITh
moObix TUIOB. MukpocxeMa DA1 MoxeT GHITH 3aMeHEHa UMITOPT-
HbIM aHajioroM, HanpuMep NESS55, 6e3 uaMeHeHus puCyHKa Ievar-
Ho#t nnatel. Tpanchopmarop Tpl BeINONTHEH Ha KoJbLe U3 GeppuTa
2000HM, MuHrManbHEe pa3Meprl Kotoporo 18x8x5 mm. IlepsuuHnas
06MoTKa comepxuT 150 BUTKOB MemHOro nposoga auaMerpom 0,18
MM. Bropuunas — 15 ButkoB guaMerpoM 0,8 mm. MHoyKLMoHHasA
MeTs MMPOKJIANLIBAETCS N0 MEPUMETPY KOMHATHI U CONEPXUT S5—7
BUTKOB M30JMPOBAHHOIO NPOBoAa (MOXHO ¥ MHOTOXUJILHOTO) IUa-
MeTpoM 0,5 MM.

IlevatHas riaTa u3obpaxeHa Ha puc. 3.2.
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Ot wugparopa

Puc. 3.2. lNevatHas nnara nepegarynka

Hacrpoiika

Hacrpoiika nepeAaTyHKa 3aK1104aeTCA B YCTAHOBKE YaCTOThI KOH-
Tponupyembix Ha BeiBoie 3 DA1 konebanuil. Heob6xonumo BpeMeHHO
BXOn nepegar4uka (Beisog 4 DA1) moaxiouuTre K OMIOCY [TUTAHUSA
(BbiBog 8 DAL1), obecrieurB Tem. CaMbiM HEMpPEPbIBHYIO FeHePaLuIo.
BpamenueM ocu NOTEHUMOMETpA 4acToTa FeHepauMu YCTaHaBlIu-
BaercA paBHoii 30-50 k['11. BxmouuB nepesaTyuk COBMECTHO C IIpu-
€MHUKOM, MOXHO nogobpars BenuuuHy KoHgeHcaropa C10 no Mak-
CUMYMY aMIUIMTYObl KoneOaHHW Ha BBIXOAE MMPHUEMHUKA, TOCKONbKY
3TOT KOHAEHCATOp COBMECTHO € BropuyHoil abMortkoit Tpl u unIyx-
LIMOHHOI neTneit obpasyeT mapaineibHblil konebaTeNbHbI KOHTYP.
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3.2. UHdpakpacHbIi nepepaTymk

NpuHUMNUansHas cxema

Kak u npenbimymiuil BapuaHT, 3TOT NepegaTdyuk obecrieynBaer
nebonburylo gansHocTh geiictBus (mo 10 M). Kpome Toro, csero-
IVOIbI, KCIIONb3yeMble B KauecTBe u3jydarelsiel, o0amaoT Halpas-
JIEHHOCTBIO, YTO IIO3BOJAET YIPaBAATb MOIEJbIO JIMIIb B INpegenax
30HbI 00JyyeHus. UyBCTBUTENbHbIA 3J€MeHT IpHEMHHKa — (POTO-
OVOI — TaKXe MMEET He KPYroByIO JuarpaMMy HarpaBieHHOCTH,
4TO HAKJ/IaAbIBA€T OrPaHMYCHUE HA €er0 OPUEHTALHUIO OTHOCHUTENIbHO
nepegaTyuka. OgHaKoO TaKMe yCTpOHCTBA OYeHb MPOCTbI M HE SABISA-
I0TCS MCTOUHUKAMH PaTuOYaCTOTHBIX TIOMEX.

O6ofliTu Xe yKa3aHHbIE HEIOCTATKH MOXHO, IPUMEHAs] HECKONLKO
cBeTo- U (HOTOMMOOOB, COEIWHEHHLIX I[1apa/Uie]ibHO. ABTOpPOM,
HallpuMep Obl1a M3TOTOBJIEHA TOHOYHAs Tpacca, Nepefaioliye CBeTo-
OVOObl HA KOTOPOU MMUTHPOBATM HOpPOXHble ¢GOHapH, pacCTaBleH-
HbI€ BIOMb Hee, YeM ¥ 00eCIIeYuBaIOCh CIUIONIHOE [1epeKPLITHE 30HbI
ynpasneHus. g ynpasieHus: YeThIpbMs aBTOMOOWIAMY KCIIONbB30-
BaJicsl oOmIMid MepefaTyvk ¢ BOCBMHMKAaHAJIbHBIM LvdpaTopoM (1o
1IBa KaHaJTa Ha KaXIyio MOIeNb).

Pacro3naBaHue «CBOMX» KOMa@HI Ha MOAENAX IMPOU3BOMIWIOCH
WCTIO/Ib30BaHUEM COOTBETCTBYIONIEH IMaphbl BbIXOIOB BOCHbMUKAHATb-
HbIX AemudpaTopoB, ONMHAKOBLIX s BCeX MOfiesieil.

[puniunuansHas cxema (puc. 3.3) comepXuT BXOXHOU HHBEPTOP,
obecneynBaOLIMIl 3aITyCK KaK [TOJOXUTENIbHBIMHU, TaK ¥ OTPHLIATEIb-
HBIMHM UMITyIbCaMK C BbixooB mudbpaTtopos. Ha anemenrax DD1.2,
DD1.3 cobpan reHepatop nonHecyuielt, HacTpoeHHsIi Ha 30 k'L, yto
obecrieunBaeT U3y4eHue NayeK UMIYIbCOB, MO YIMPOBaHHbIX BXOJ-
HbIM CUTHIOM. D10 6JIarOTBOPHO CKa3bIBAETCS HA ITOMEX03aHIMIICH-
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DDt.1 K8bis. 14 DD1 ¢———
1 RS
3,9
ot

FH R3 _L01

300« 300« 200

DDt.2 DD1.3

K8bis. 7DD1
DDt - K561/1A7, VT1-KT972, VD1, VD2 - KA5226, VD3 - AJ1147A

Puc. 3.3. MNpuHymnmnansHas cxeMa nHpakpacHoOro nepegarymka

HOCTH [IpHEMHUKA, YCTAHOBJIEHHOTO Ha Monesu. KioueBoil kackan
Ha COCTdBHOM TpPaH3UCTOpe obeclieurBdeT KOMMYTALHMIO HM3Jy4dlo-
niero MH¢pakpacHoro ceetoguona VD3. Pesucrop R4 orpanuunsaer
TOK yepe3 cBeToguon. Ero nogbopoM MOXHO M3MEHATb BbIXOAHYIO
MOHIHOCTb ITepe1aTuuKa.

TlpueMHuK, paccMOTpeHHBI B pa3sperne 4.2, COOepXWUT AKTHB-
HbIi1 (hUNILTp, HACTpoeHHbIi Ha yacToTy 30 kI'1, MoaToMy HacTpoiika
MepenaTIYMKa CBONMTCA K YCTAHOBKE TAKOW Xe YacTOThl reHepaiyu
non6opoM BesauHEI pe3uctopa R1. YacToTy uMIy/bcOB KOHTPOJIH-
PYIOT Io ociiwuiorpady, NOIKIIOYEHHOMY K BoiBony 11 DD1.4, nepe-
Beasl YCTPOMCTBO B pEXHUM HENpPEpPLIBHON TeHepaluyd BpPEeMEHHbIM
nogkmoyeHueM Bx.2 K mumiocy HCTOYHMKA UTAHUSA.

< 33

[ «vD3

26

Bx.1 Bx.2 +58 L

Puc. 3.4. MNeyarnas nnara IK-nepegaryvka
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Jetann n KOHCTPYKUMA

Yeprex reyaTHOM I1aThl MepegaTyMKa H306paxeH Ha puc. 3.4.

BMecTo yka3aHHOro Ha cXeMe CBETOAMOIA MOXHO IPUMEHUTD TPU
napasle/bHble HENOYKY, KaXgas U3 KOTOPHIX MPEeACTABsAET HOC/e-
moBaresibHOe coenuHeHue cBetonuona AJI1076 (AJI108AM) u pesu-
cropa Ha 10 Om. Pesucrop RS npu 3T0M MOXHO U3BATS.
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3.3. JlazepHblit nepepaTymuk

Oco6eHHOCTU la3epHoro KaHana

TpymHO cKa3aTh, UCMONMb3YET JIU KTO-HUOYIb J1a3€PHYIO YKa3Ky 110
MpsAMOMY Ha3HAYEHMIO, HO paguomobuTey Ha ee 6a3e paspaboTanu
60spIII0e KOTUYECTBO PA3TMIHBIX KOHCTPYKIIUH.

OueBugHO, 4TO 7S YIpaBjieHUs 00bEKTOM C MOMOIIbIO Y3KOro
Jiyya HeoOXOmMMO MOCTOSIHHO OpPMEHTHpPOBaTh €ro Ha BXom ¢oTo-
npueMHuKa. s MOgBHXHBIX MOfesneil 3TO HelTpHeMJIeMo, a BOT IIpu
CTALIMOHAPHOM pAacCIONOXKEeHHUHU [epeqaTyuka M MPUEeMHHMKA TaKou
BAapUAHT BIIONHE XU3HecriocobeH. JladepHbiil KaHa CBA3M YCIIELIHO
HCIIONMb30BAJICS aBTOPOM B CEPBE3HOM YCTPOMCTBE U1 MUCTAHLMOH-
HOTO YIIpaBJI€HUs NapaMeTpamu 6JI0Ka, HaXOmUBILIErocs Mo Hallpsi-
xeHueM B 150 kB. Yci0Bua paboThl He [MO3BOJIAIM NPUMEHATL HU
MPOBONHOM KaHaJT M3-3a YyTeueK BBICOKOrO HalpsXeHHs IO IPOBO-
IaM, HM paguOKaHal u3-3d BbICOKOTO YPOBHSA ITOMeX, CO3IaBAEMbIX
yIpaBJisieMbiM GJIOKOM.

Buumanune! Jlazeproe usnyuenue npedcmasnsem cepbesnyio onac-
HOCMb OnA 300p0OBbA HeN0BeKA: HEOCMOPOXKHOe obpa-
uieHue C 1a3epom Moxem Npusecmu K 4acmu4Hol
unu honnoil nomepe 3penus. Kameeopuuecku 3anpe-
Waemcs Hanpaenamy NA3eprRy0 YKas3Ky na modeil u
JKUBOMIHDLX.
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I'Ipmu.mn nanbHag cxema

[MpuHLMnUaNbHAS CXeMa j1a3e PHOTO nepenaTyuka (puc. 3.5) npex-
cTaBJsieT CoOOH 3EKTPOHHBIIM K104 Ha TpaH3uctope V12, B koniek-
TOPHYIO Llellb KOTOPOrQ BKJIIOYEHA Jia3epHas yKa3Ka yepe3 OrpaHu-
yuTes b TOKA Ha TpaH3ucrope VT1. Hukakoil HacTpoiiku yCcTpoicTBO
He Tpebyer. '

TleyaTHas nnaTta npuBeneHa Ha puc. 3.6.

+98

VT1, VT2 - KT3102AM
VD1 - nasepHan ykaaka

Bx. JL

25

|— +9B
L

[— K nasepHoit
[— ykaske

21
Bxon

Puc. 3.6. [leyatHasi nnara nazepHoOro nepegarivka
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3.4. O6wWwue ceBeneHNs O paguonepeaaTymKax

3.4.1. TpeboBanus
K OCHOBHbIM XapaKTepUCTUKaM nepeaarymKoB

Bce Tpe6oBanus uznoxeHs! B « IHCTPYKLIMM O NOpAJKe perucTpa-
LMK ¥ IKCIUTyaTallMy JIOOUTENbCKUX PagloCTaHLIMMA», BBEAEHHON B
neiicteue 15 centsabpa 1996 roma npukazoM ImaBroccBasbHagsopa
Poccuu Ne 52 ot 08.08.96 r. IlynkT 12.4 3toro npuxasa riacur:

«llna paduoynpasnenus Molenamu paspeuiaenica UcHOAb30BANb
paduonepedamuuxu, pabomarowiue 8 duanazonax 28—28,2 MI'y u
144—146 MTI'y mouwnocmyro e 6onee 1 Bm, ¢ 3anumaemoll nonocot
wacmom He 6onee 25 kI'y u ¢ nonoce 26,957—27,283 MI'y, mouinoc-
muto 0o 0,5 Bm u nonocoii ne 6onee 20 kl'up».

Ilox 3anmMaeMOR MOJOCOM TMOHMMAETCA UHTEpBAJ] 4acToT, 3a
NpexesaMu KOTOPOro CPEeIHAS MOLIHOCTb U3JTyUYEHUS HE NPEBbIIaeT
0,5 % Bceii cpegnHeli MOIIHOCTY M3/1y4aeMoro curdaina. Kpome roro,
TocymapcTBeHHass KomuccMs HO pagydodacToTaM npu MuHcsssu
Poccuu npunsina pemenue N 7/S or 02.04.01 r. «O6 yrBepxaenuu
“Ilepeuynst paguo371€eKTPOHHLIX CPEACTB, A/ KOTOPHIX HE TpeGyeTcs
paspeuieHuss Ha TipuobpereHne” u “Ilepeuns pagvO3/EKTPOHHBIX
CPeAcCTB, U KOTOPHIX He Tpebyercs pa3pelleHys Ha MUCIOJb30Ba-
Hue”», a Muncss3u Poccuu BBen ero npukazom N2 136 ot 10.05.2001.
BrizepkKy U3 aTUX JOKYMEHTOB NpuBeAeHE! B Tada. 3.1.

TlocranosnenueM IlpaBurenscrsa Poccuiickoit ®egepaumy OT
17.07.96 Ne 832 «Ocobrie ycnoBusi npruoOpeTeH!sT paguoIIEKTPOH-
HBIX CPEACTB ¥ BBICOKOYACTOTHHIX YCTPOMCTB» (B pemXakLM{ HOCTA-
Homnennid IlpaBurenscrBa Poccuiickoit ®enepauuu ot 07.08.98
N 909 u ot 25.02.2000 Ne¢ 157) onpenenexo, 4To He TpebyeTcd pas-
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PannoanekTpoHHbie CpeacT.a, Ta6bnunya 3.1
He Tpelbyroujne paspeLleHnust Ha npuobpeTeHne
fAonyctumas
PaawoanekTpoHHoe cpeacTBo Yactota, My MOWHOCTh,
MBT
AboHeHTCKue paguocTasuun COMA 828837
npotokona IS-95 npu pabote B 873—882 bt
oTBefeHHbIX Auanasoxax YacToT
AbBoreHTcKue (Ucnonb3yloiue He
6onee oaHoro aboHeHTCKOro HomMepa) _
cTayuoHapHbie paguotenedoHbl 864—868,2 10
craHpapTa CT-2
ABoHeHTCKMe (MCnonb3yloLue He
Gonee oaHoro aboHeHTCKOTo HoMepa)
crauuoHapsble paguotenedoHbl 1880—1900 10
crangapTa DECT
ABoHeHTCKUe TepMuHansl 1530—1544, 1555—1559 —
NOABUXHON CNYTHUKOBOW CBA3N KocMoc—3eMnsi _
cucteMul «MH-MAPCAT» cTtanpapTos 1626,5—1645, 1656,5—1660 —
A, B, C, M, M4, Mini-M, DO 1+, D02+ 3eMna—KocMoC
KoHuepTHble paAuoMukpodoHbl 165,70; 166,10; 166,50; 167,15 20
KoHLepTHLIe PAaanoMUKPOQOHLI 13,10__%13% 1771%:2732% 5
PapguoMukpodoHbl Tuna «Kapaoke» 66—74, 87,5—92, 100—108 10
YcTporcTea oxparHon
pagnocurHann3agum asToMawus 26,945 2000
YcTpoiicTea oxpaHHoit 433,075—434,79 5
paguocurHanusauum asToMaumH 433,92+ 0,2%
YcTpoiticTea oxpaHHoi
pagnocUrHani3aynuu noMetLeHnin 26,960 2000
YcTpoicTea AUCTaHLUMORHOI O
yrnpasneHun, oxpaxHoli curHanusaumn 4§§%3§f2£% 10
¥ onoseilyeHuns ' !
Annapatypa pafnuoynpasneHust _
MopensiM1 (CaMoneToB, KaTepoB U T. N.) 28 (28—28,2) 1000
Annapatypa paguoynpagnesus
MofensiMu (camoneTos, KaTepoB U T. N.) 40(40,66—40.7) 1000
PapnuosanekTporHble cpeacTsa Ans
06paboTKW LITPUX-KOAOBLIX 3TUKETOK 433,075--434,79 10
1 Nepenayn urdopmaumu, NONy4eHHon 433,92 0,2%
C ATUX ATUKETOK
Cnyxopeuesblie paiMoTpeHaxepb!
ana nopen ¢ pedekramu cnyxa 33,2575 10
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pelieHyss OpraHOB rOCYZAPCTBEHHOM PaguMOvacTOTHOH CyxObl npu
MunucrepcrBe Poccuiickoit @enepauyu 1o CBA3M U MHGOpMAaTU3a-
LMY Ha npuobperenye:

¢ aOOHEHTCKMX TePMUHAJIOB IMOOATBHEIX CUCTEM MTOABUKHOM Nep-
COHAJILHOU CITYTHUKOBOH CBA3H;

¢ aBOHEHTCKMX TEPMUHAIOB CeTU [IOIBUKHOH IIE€PCOHAIBHOM
CTYTHUKOBO# CBS3HM CHCTeMbl « EBTENTPAKC»;

+ GecHypoBLIX TenedoHHLIX annaparoB (panuoresieOHOB) C
MOILHOCTBIO M3NTy4eHHUs nepefaTyukoB He 6omnee 10 MBT, pabo-
TAIOIMX B TIOJIOCAX YacTOT, BblAeJIeHHBIX I'OCymapcTBeHHOMR
Komuccueii ro papuovacroram (I'KPY);

¢ TEeTCKUX PaguoneperoBOPHLIX YyCTPOUCTB M paxuOyIpaBasAeMbIX
Urpy1ex, paboTaroux Brnojaoce panuo4yactor 26957—27283 k'
C MOLIHOCTBIO U3Ny4YeHus MepenaTyukoB He 6onee 10 MBT.

Ilonpobnee ¢ ykazaHHBIMU TOKYMEHTAMH MOXHO [TO3HAKOMHUTBLCA

B MecTHbIX otnenenusx U3, rne Takxke GyneT Heo6XxomUMo 3aperu-
CTPUPOBAaTh TepenaTyuK, €C/IM €ro CpenHAsd MOIIHOCTh NpEeBbIlIaeT
10 MBr.

3.4.2. CTpyKTypHas cxeMa paauvonepeaarymka

Komanpmnas rmnoceuika, chopMupoBaHHass mugppaTtopoM, Mnpen-
cTaBnsgeT CobOf MOCNEeROBATENBHOCTL IPAMOYTOJILHBIX UMITYILCOB,
TIPUTONHBIX AJIS1 HETIOCPEICTBEHHOTO YIIPAaBJIeHH s UCTTONHUTENbHBIMU
MeXaHU3MaMH TOJIBKO NPH MCTIOJIb30BaHUY IPOBOXHOIO KaHasia CBA3HU
MeXJy TynbTOM ynpaBJieHus U ynpasndeMbIM 06bekToM. Ho naxe B
9TOM CNy4ae CMrHaJI B KaHaj CBA3U Lenecoobpa3Ho NnoaaBath yepes
IOTIONHUTENBHOE YCTPONUCTBO — SMUTTEPHBIA TOBTOPUTEIND.

Heno B ToM, 4TO y GOJIBIIMHCTBA PACCMOTPEHHbIX MMbpaTOpOB
OOCTaTO4yHO OONbUIOE BHIXOMHOE COINPOTUBIEHHE, a NemU(ppaTOphI,
KaK Oynet moka3aHO nanee, cobpaHbl B OCHOBHOM Ha MHMKpOCXeMax
cepvi KMOIT, umeromyx Takxe BEICOKOE BXOTHOE COrpoTupieHve. B
TaKHX YCJIOBUSIX IaXXe MAJIOMOILIHbIE NTOMeXH (HAaBOIKY OT CETU M T. I1.)
MOTYT CO3[aBaTh B IMPOBOXHOU JIMHWM HATPSIKEHWS, HOCTATOYHBIE
IUisi CpEIBa HOpMaJIbHOUM paboTh! Kanaia nepenaud. C 3TUM yTBEpXK-
JeHUEM NEerKO COTNAaCUThCsi, €CNU BCIIOMHUTh, YTO HallpskeHue (neii-
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CTBYIOLIEe ero 3HaYeHue) Ha CONPOTUBIIEHUH R, npu noasone K HeMy
mourHoctu P, onpenernsercs BoipaxenvieM U =+ P - R.

Jlerxo nopcuuTaTh, YTO NMPU MOLIHOCTH HaBOJOK Bcero B 1 MKBT
Y BXOIHOM CONPOTHUBJIEHMU MUKpOCXeMbl 1 MoOM, HaBoguMOe Ha ee
Bxone HamnpspkeHue coctaBuT 1 B. Eciu vHMIO nepenady nomkio-
YUTb K BHIXOLY IMUTTEPHOrO TNMOBTOPUTENSA C HArpy304HBIM COMpPO-
tuBnenueM, Harpumep B 100 OmM, TO HaBOAKU B paccMaTrpvUBaeMOM
npuMepe cHussATcs 1o 10 MB. YmpaBneHue no npoBOTHOM JTHHUM
CBA3Y MMEET CMBICJ MPUMEHAThL ANl CTALIMOHAPHBIX 00BEKTOB, yna-
JIEHHBIX HA HEOO/MBILKE PACCTOSIHUSA OT NYJIbTA YIIPABICHU.

B cinysae npuMeHeHMs! pagMoKaHala HeoOXONMM IepenaTyuk,
paboTarouii B COOTBETCTBYIOIEM YaCTOTHOM fuanasone. Ha puc. 3.7
npuBeneHa o6061IeHHas CTPYKTypHasl CXxeMa TaKoro ycrpoticrsa. B
KOHKPETHBIX peIM3aLMsAX [1epefaTauKOB OTIe/IbHbIE 3/IeMEHTHI 3TOMI
CXeMbl MOTYT OTCYTCTBOBATh, TEM He MeHee, I0Je3HO pacCMOTpeTh
paboTy ycTpoiicTBa O MOJIHOM CXeMe,

3apamouuii reHeparop obecrieduBaer (OPMUPOBAHUE BHICOKO-
4acTOTHBIX Kose6aHuil. OCHOBHBIM TpeGOBaHMEM K HEMY SIBIISIETCS
obecriedeHre Kak MOXHO 6oree BBICOKOM CTaGMIBHOCTH YacTOTHI.
CBs13aHO 3TO C TeM, YTO IOJIOCA TPONYCKAHUS TTPUEMHUKOB Jea-
€TCs BecbMa y3KOH, YTOOH CHU3MTh YPOBEHb BHELLIHUX U BHYTPEHHUX
UIYMOB, CHUXKAIOWMUX YYBCTBUTENBHOCTh. OueBUIHO, CTaBUIBHOCTD
JaCTOTHl NnepesaTyMka NOJIXKHA ObITh TAKOH, YTOOBI ero CUrHal He

A
3apaiowmin BydbepHbin §  f Younutens § | Kor?:éxaoTp'eTliﬁaﬂ
reHeparo Kack MOLLHOCTH

parop an w cucrema
) y A
|

Komanpga nocbinka ¢

MoaynsTop 14 Bbixo4a wudpartopa

Puc. 3.7. CTpykTypHas cxema paguonepenarimka
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BBIXOIWII 3a Tpefesibl NOJI0CH NPOnycKaHus NPUEMHKKa Jaxe Ipu
MaKCUMaJILHOM YXOI€ YaCTOThl OT HOMUHAJIBHOTO 3HAYEHNSI.

H3BectHo, uro mna moboi cXeMbl reHepaTtopa CIpaBeaiuBO
YTBEPXKICHHE: YEM MEHbIIIe €F0 MOLHOCTh, TEM BhlIIe CTAOUABHOCTD
9acTOThl BblpabarbiBaeMblX uM Konebanuit. O6BIYHO MOLIHOCTb He
npesbiiiaer 3—S5 MBT, 4 TOMBKO B NMPOCTEHINIMX OXHOKACKAXHBIX
nepeparyvkax poxonuT no 10 MBr, 4TO ABnsAercs BepxHel rpaHu-
uei Ans nepenaTyvkoB, He TPeOYIolUX NOAy4YeHus pa3peleHus Ha
NOCTPO¥HKY. JJanbHOCTL KeHCTBUS arnnaparypsl B 3TOM clyvae, naxe
U1 BBICOKOYYBCTBHUTEJIbHBIX TPMEMHHKOB, cocraniser 100—120 m.

Ilpu HeOOXOMMMOCTH, MOIIHOCTH TOBHILIAIOT B TMOCHEAYIOIINUX
Kackagax. YactuuHO 310 npoucxonur B 6ydepHOM KacKkame, OCHOB-
HOE€ Ha3HayeHue KOTOPOIrO 3aKjio4vaeTcsd B CHUXEHUU BIWSIHUSA
NocHenyonMx KackamoB Ha YciaoBUsA paboTel 3amalouiero reHepa-
Topa. OnHOBpeMeHHO B 6yepHOM Kackage MoXeT ObITb OpraHu3o0-
BaHO YMHOXEeHME YacTOThI OOLIYHO B 1Ba, MAKCMMYM — B TPU pa3a.

Heno B TOM, 4TO MHOIA YacTOTYy 3afaloLIero reHeparopa ueJe-
co00pa3HO BLIOMpATh B 11€J10€ YUCJIO Pa3 MeHblllel, yeM HeoOxonu-
Mas 9acToTa u3JydeHus. B aToM cnyvae yripouiaercst cxeMOTEXHUKA
3a0aoLEro reHepaTtopa U npouenypa ero Hacrpoiiku. KpoMe Toro,
UHOT[A HEMNPOCTO HAUTU KBapueBbIi PE30HATOp, MMEIOLIMHI Herlo-
CPEICTBEHHO TpeGyeMyIo JacToTy.

Yeunurens MOLIHOCTH pellaer 3amady MOBENEHUS MOUTHOCTH
U3JTy4eHHst 10 TpebyeMOro ypoBHs, OT KOTOPOroO, B KOHEYHOM CUeTe,
3aBUCUT NAIBHOCTb MEHCTBUS KaHata cBsa3u. Yacto ITM KacKamsl ©
uenbio nosbiienus KITJ| paccuuTsiBaloT Ha HEJMHENHBIN pexXuM
paboTel (npu 3TOM 06pa3yIOTCs BhICILIKME TAPMOHUKM 3HAYUTESIbHON
aMrmmTynsl). Jist ux 3¢ heKTUBHOro NoxaBiieHus Ha BbIXOne Iepe-
JaT4yvKa ycTaHaBnuBaeTcsl KonebarenbHas cucTeMa. IToMuMoO uib-
TPAaLMK OHA PeldeT ele OOHY OYeHb BAXHYIO 3a1ady COMIacoBaHUs
'BBIXOZHOTO COTIPOTUBJIEHUSI TEPenaTyvka ¢ BXOOHBbIM COMPOTHUBIIE-
HUEM aHTEeHHBI, 4TO Heobxomumo 1A Makcumusanuu KIIJ yerpoii-
CTBA B LIEJIOM.

Monynsarop obecrieurBaer yripaBjieHUe OXHUM W3 TapaMeTpOB
BbICOKOYACTOTHBIX KOJNeOaHUM 1O 3aKOHY M3MEHEHUs KOMaHJHOM
noceUIkK. OOBIYHO HM3MEHseTcs WM aMIuidTyna Kosnebanwii, uau
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vactoTa. Ilpu amruutynHoM Momyssinuy, o6braHo 100-niponeHTHOIH,
Ha3bIBAEMOW MaHMNYyJsiMeH, nejiecoobpa3’Ho peain3OBLHIBATL €€ HE
B 3aJaI0leM reHepatope, a B IMOC/IeAYIOmMX Kackazax. Jleso B ToM,
970 J060€e BMEMATeNbCTBO B paboTy 3ajalomero reHepatopa yxya-
maer ero crabunbHocTh. Ecnu xe renepaTop MMeet KBapreBylo cTa-
O6rM3aMIo, To B CHJIYy BBICOKOM ROOPOTHOCTHM KBapLEBOro reHepa-
Topa KonebaHus HapacralT U CNajgalmT 3a BpeMs, COM3MEPUMOE C
IUTATENBHOCTAMYU T€HEPUPYEMBIX MMITY/IBLCOB, YTO NMPUBOMMUT K CyIue-
CTBEHHOMY «3aBajly» GpOHTOB, a4 3HAYUT U K M3MEHEHHIO [UIUTEIb-
HOCTH UMITYJbCOB,

3TO co3gaeT JONONHUTENbHbIE CIJIOXKHOCTM B IIpoliecce ynpas-
JIEHWs1, TaK KaK MMEHHO B JUIMTEJILHOCTY 3a4acTyliO M 3aKOogMpoBaHa
nepexaBaeMasi komanaa. MaHUNynsiysi B BBIXOXHOM KacKane Takxe
HE BCerja OrnpaBiaHa, TaK Kak IPUXOIUTCSI KOMMYTHPOBATh 3HAUYM-
TE/NbHBIE MOLIHOCTH, TpeOGyomue COOTBETCTBEHHO W TNOBBIIEHHON
MOmHOCTU Monystopa. Haubonee nenecoobpa3Ho peanu3oBeIBaTh
MAHUMY/SIMIO B IPOMEXYTOUHBIX (6ydepHbIX) KacKamax.

YacroTHast MORYJISIUST MOXET ObITh peajli30BaHa TONMBLKO B 3a1a-
IOIeM TeHepaTope, NOCKOJIbKY MMEHHO OH M OMpefesisieT 3HaYCHUE
reHepupyemMoi 4actoTel. [UIs M3MEHEHUs 4dYaCTOTHl HEOOXOIUMO
MEHSATh 3HAYEHME [lapaMeTpa ONHOTO U3 PEaKTUBHBIX 3JIEMEHTOB,
BXOmSILUMX B cOCTaB re”eparopa. Ilpoie Bcero peanusoBaTs U3MeHe-
HYe eMKOCTH, PUMEHS S B COCTaBe KoslebaTebHbIX CUCTEM reHepaTo-
POB BapuKartibl,

B 6eckBapneBbXx reHepaTOpax BapuKall BKJIIOYAaeTcsl B COCTaB
JacToTo3ajalomero KosjebaTesbHOro KOHTYpa, a B KBaplUEBBIX —
NOCJIENOBATENbHO C KBAPLEBLIM PE30HATOPOM, YTO NO3BOJSIET Nepe-
CTpauBaThb YacTOTy B IIpUEeMJIEMOM puarnasoHe. locToMHCTBaMH
YaCTOTHOW MOMYJSILMY SIBJISIIOTCS] POCTOTA PCaNU3aldy U BBICOKAs
NOMEXO03aNUIIEHHOCTh KaHasa CBA3M.
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3.4.3. Moaynsauus

OcHOBHbIE NOSIOXEHUSR

OnHuM M3 HOPMHMpPYEMBIX I1APAMETPOB M3/IYYCHHS NIEPEAATINKOB
ABJSIETCS] aKTUBHAS MIMPUHA CIIEKTPAa M3Jy4aeMoro curHaia (Af,).
Jlns anmapaTtypsl pagMoynpaBieHus, Kak OTMeYaIioCch paHee, OHA He
nomxHa npesbiliath 20—25 k', AKTHMBHAA MIKMPYHA CIIEKTpa 3aBU-
CUT KaK OT UIMPHUHBI CIEKTPa HU3KOYACTOTHOIO MORYJIUPYIOLIETO
curHasa (AF), Tak 4 OT BUIA MOTYJIALMM.

Jnd aMIUIMTYnHOM MAaHWITY/IAUMY Hecywiero Kone6aHua (ug,)
MPAMOYTOJIbHBIMHA UMITY/IbCAMU (U,,,) TPAdUK HU3Ty4aeMOro CUrHajaa
(Upyx) ¥ €ro crekTp u3obpaxeHsl Ha pHc. 3.8. Paccrognue no ocu
JacTOT MEXIy COCeIHUMH FapMOHMKAMHU B CIIEKTPE OIpenenderca
MEPHONOM MOBTOPEHUS NMPAMOYTOJBHBIX UMIIY/bCOB, & KOOPIUHATH
Hyne# orubalwomeit — JUIMTeNbHOCThIO UMITY/IbCOB. CreKTp cumMe-
TPHYEH OTHOCHUTENILHO Hecyllel JacTOThl M XOTS OH TEOPETUYECKU
OecKOHeueH, aMIUIMTYIa rapMOHMYECKHX COCTABAIOIIMX yOLIBaeT 110
Mepe ynaJleHUs OT Hecylluel 4acTOTHI 10 3aKOHY sin{x)/x.

Ha npakTHiKe 3a ak TUBHYIO LIMPUHY CIIEKTPa Af, IpUHUMAIOT HHTEP-
BaI 4acTOT, B IIpenesax KOTOpOro COCPefOTOYEHBI CIEKTpaJibHbHIE
COCTABAIIYE, IepeHOcAIMe 95 % 3nepruu Beero curnana. s nps-
MOYTO/IbHBIX UMITY/IbCOB IIMPUHA CIIEKTPA CBA3AHA C IJIMTEIBHOCTBIO
UMITy/IbCOB BhIpaxeHueM Af, = 2AF, rre AF, = 1,37/1,. O1GpacriBanve
OCTaJIbHBIX CIIEKTPAJIbHBIX COCTAB/MOIIMX IIPUBOIUT JIULIL K HEGOMb-
IIOMY 3aBaJIMBAHHUIO GPOHTOB IIPAMOYTOMLHBIX MMITYThCOB.

IlocnepHue coorHOWIeHUs MO3BONSAIOT OINpPEeAENUTh MHHHMAaJlb-
HYIO JUIMTENbHOCTb, KOTOPYIO MOTYT MMETh MMITYJIbCHI KOMaHHOM
MOCBHUIKH, YTOOH IIMPHHA CIIEKTPa U3/1y4aeMOro CUrHana He IpeBbl-
mana paspemenssx 20—25 xl'u. JeiictBuTtensHo, '

1, = 2:1,37/ Af, = 2,74/20 = 0,14 mc.
B ciry4ae y3KOMONOCHOH YacTOTHON MORY/ISAIMH, IIPUMEHAEMOH B

panuoynpaBleHuy, aKTUBHAS UIMPWHA CIIEKTPa CBA3aHA C [UIUTENb-
HOCTBIO MMITY/IbCOB BhIpaxeHueM [2]
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Af. =2(8f +AF),

rae Af — neBHANMs YacTOTHI, NPeNcTaB/sonasi coboil MakcUManibHOe
OTKJIOHEHHE H3Jiy4aeMoit YacTOTel OT CpelHero 3HaueHus f,.
B anmnapatype paguOympaBiCHHUs] 3Ta BEAUYMHA OOGBIYHO COCTABIISIET
2—10 xI'u1 B 3aBUCHMOCTH OT IPUMEHSIEMOTO ANATIa30Ha YacToT. B auanasoHe
27 MTI'u Bnose moctaTouHo 2 k11, HO3TOMY MUHMMAabHAS [UINTEILHOCTD
HMITYJIbCOB KOMAHIHOM IMOCBUIKM JOMXHA OBITh

T, = 2,74/ Af, — 24f) = 2,74/(20 — 4) = 0,2 mc.

Uny
Th T T
¢ + - -t
W f------ e m===T]-1
F ===~ [~ — =~~~ b ke --=1F
_____ e i S & o
0,0u 12,0u 24,0u

0,0u 12,0u 24,0u

fo+1/Ty
CneKTp NPAaMOYTO/bHbIX PAANONMITYILCOB

fo +1/Tu

Puc. 3.8. AMnnutyaHaa Manunynsiuns
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¥V paccMaTpuBaeMoOro BOMpoca ecTb M apyras cropoHa. B kaue-
ctBe GWIBTPOB NPOMEXYTOYHO YacTOThI COBPEMEHHbIX NPUEMHH-
KOB HCIIONIb3YIOTCS Mbe303/IeKTPUYECKHe HenepecTpanuBaeMble Guiib-
TPBl, M0JI0Ca MPOIMYCKaHUsA KOTOPbIX jieXHUT B npenenax 4—12 k.
91U GUIBTPHI ONpene/saioT pe3yIbTHPYIOLIYIO M10JI0CYy MPOIYCKaHUA
npueMHuKa. OuYeBHUIHO, aKTMBHAsA UIMPHHA CMEKTPa CUTHAIA He
IOJDKHA TIPEBBILATh IOJIOCY MPONYCKAaHUA NPUEMHUKA BO u3bexa-
HHe HeONpaBIaHHBIX [TOTEPb IHEPIUU CHIHAJIA.

C yueToM HecTabUIBHOCTM YAaCTOTHI 3amalollero reHeparopa
nepenaryvka M reTepoaMHa NNpUeMHHKa, Heo6XomMMOo UMeTh HeDOoJIb-
IIOH 3artac no rnosioce, 4To6bl UCKJIIOUUTh BBIXON 4aCTH CNEeKTpalib-
HbIX COCTaBJISIOILMX CUTHAJIA 32 Mpeelibl [TONOCkH! TPOIyCKaHUA TIpU-
eMHMKa. EC/M OrpaHuyMuTh MO ITUM MPUYMHAM AKTHBHYIO HIMPHHY
CrIeKTpa [ECAThIO KWJIOrepuamu, TO MUHHMManbHas UIMTelbHOCTb
UMNYJIbCOB Npu UYM-MonyJsiiMu COCTaBUT, KaK Jierko ybeauTtbcs,
0,46 mc. Bo Bcex Bapuanrax mmdgpaTtopoB, ONMUCAHHBIX BBILE, 1JIH-
TEJILHOCTb UMNYJILCOB KOMAHIHOH NOChUIKU Gblia BblOpaHa paBHOM
0,5 mc.

MpuHunnuanbHas cxema

Ha puc. 3.9 npusenena Haubosee pacrpocTpaHeHHas cxeMa
aMIUMTYTHOTO MAHUMYIATOPA, IPUMEHAEMOro B PagHOynpaBIeHUN.
3apaoiuii reHepaTop C KBapueBoi crabunu3anueil yactoTsl cobpaH
Ha Tpan3uctope VT1.

Ilocne nopmauu NHTAKONIETO HANpsXKeHUs OH paboraeT Henpe-
peiBHO. Kone6anus c ero Beixona 4yepes Konpencarop C2 nopaiorcs
Ha 6a3y OydhepHOro Kackana, peaJIM30BaHHOro Ha TpaH3ucrope VT2,
Mexny 3MUTTEPOM 3TOTO TPAH3UCTOPA U KOPIyCOM BKJIIOYEH 3JIeK-
TPOHHBIA KJIIOY Ha TpaH3ucrope VT3, urpawoliuii ponb MaHUIyIs-
Topa. B ucxomHoM coctossHuu 6a3a KioYa COemqvMHEHa C KOpIycoM
uepes pe3ucrop R4, uto obecrieurBaeT 3aneproe COCTOSAHHUE KIOYa.

Koneb6anua 3apamomero reHepatopa yepes 6ydepHbiii KacKax He
npoxonAt. IIpy MocTyruleHuy MOMOXUTENBHOTO MMITY/IbCca Ha BXOX
MaHunynaropa TpaH3uctop VT3 OTKpbIBaeTcs, COeOMHAA IMUTTED
VT2 ¢ koprnycoM no nocrossHHoMy Toky. Konpencarop C5 6noku-
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Puc. 3.9. [IpuHunnnanbras cxeMa aMnanTyaHOro MaHunynsTopa

pyeT Mo TNepeMEHHOMY TOKY HebonbIloe COIpOTHBIEHHE Y4acTKa
«KOJUIEKTOP-IMUTTEP» OTKPBITOrO TpaH3ucTopa Kim4da. BydepHsrii
Kackaj HayMHaeT yCWIMBATh BXOAHbIE KonebaHusd, Nepenanasd ux Ha
BXO[ [OCeNYIOIINX KACKAIOB NNepeaTIrKa.

C uenbro noseimienus KI1J] 6ydepHrrii kackan paboTaeT B pexuMme
k1acca B, st yero ero 6a3a coemHeHa ¢ KOpIycoM yepe3 pe3uctop
R3. Tpansucrop VT2 oTnivpaercs TONLKO HA BpeMsI ITOJOXKUTENbHOR
TIONTYBOJIHBI BXOXHOTO HAlpPAXEHUS, U3-3a Yero KOJJIEKTOPHBIA TOK
npencrasisieT cobol KOCMHycOUIaIbHbIe UMITYIbchl. Kak U3BecTHO,
B COCTaBe X CMeKTpa ecTb FTAPMOHMKHU HA YaCTOTE BXOMHOIO CUrHaja
1 Ha KpaTHbIX eif yactoTax. KonebarensHerit konTyp C6, L2 HacTpa-
uBaetcd Mbo Ha nepBylo, 1ubo Ha BTOpyIo, 1100 Ha TPEThIO rapMo-
HUKY 3THUX KonebaHul, obecrieynBas COOTBETCTBEHHO ITPOCTO YCUIte-
HHe KosebaHui 3aaI0Iero reHepaTopa, yiBoeH!e Wik yTPOeHUE Ux
YacTOTHI.

[ns peanu3anuy 4aCTOTHOM MORYJISILIMU MCTIONB3YIOT B OCHOB-
HOM nBa criocob6a. B nepBom ciyvae (puc. 3.10) nocienoBaTesibHO
C KBApleBBIM PE30HATOPOM B 3aJalOLIEM IEeHEpaToOpe BKIIOYAeTCS
BapuKan (TonynpOBOXHMKOBBIA THON, BKJIIOYaEMblii B oOpaTHOM
HanpaBJieHHUH, TOCTOSHHOE HarpsAxXeHWe Ha KOTOpOM CIocobHO
U3MEHATh TONIIMHY 3anupaioniero ciosi, a 3HaYUT U BeJIUYHUHY
GapbepHOl eMKOCTH). BKIOUEHHMe eMKOCTH NOCJIeXOBATENbHO C
KBapLEBBIM PE30HATOPOM YBEJIWYMBAeT YacTOTy FeHepauuu Ha
HebBonpmyro BenuuuHy. Takoe siBleHMEe Ha3bIBAETCA 3aTATMBAHUEM
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Puc. 3.10. CxeMa nepsoro sapmnaHta 4acToTHOro MaHunniynsaropa

YaCTOTBHI KBaplia; BeJMYMHA 3aTArMBaHUS MOXET COCTaBTb (3—
5)-107 or paboueit yactoTsl KBapua. HeTpyaHo ybenuTbes, 4TO B
auarnasoHe 27 MI'i MOXHO MOJyYUTh BETUYUHY 3aTATMBaHUA (JIeBU-
alMIo YacToThl) nopsaka 10 xI'.

BxiiroyeHue nociefoBaTelbHO C Pe30HATOPOM KaTyIUKH MHAYK-
TUBHOCTH, Hao0OpOT, yMeHbIaeT 4YacToTy KoseGaHuil KBapla.
Karymka L1 npenHazHadyeHa st KOMIEHCaLUH IOMOXKUTENILHOIO
yXoJla 4acTOTHI KBaplLIeBOTo pe3oHaTopa 3a c4yeT NOAKII0UEeH! Bapu-
kamna. [ToacrpoeyHbIM cepedHHKOM 3TO# KaTyIIKH yCTaHaB/IUBaeTCs
HCXOIHOE 3Ha4eHue YaCTOThl pe30HaTopa.

Kak npasuno, BapyKamnbl TpeOyIOT nogadyd UCXOXHOTO 3amuparo-
HIero CMelieHus, BeJHYMHON KOTOPOro MOXHO BHIOMPATh UCXOQHOE
3HayeHue eMKOCTH BapHKaria. 9To, B CBOIO 0Yepelb, OIpeleseT qua-
11a30H [TepecTPONKY EMKOCTHU NOA AeficTBUEeM KOMaHIHOM NOCHUIKY, a
3HAYUT U I€BUALIUIO YaCTOThL. [list 3TOM Liesu ClyXaT pe3uctopsl R2,
R3. Pesucrop R1 siBisieTcst pa3Bsi3bIBAIOHIUM,

OH npensATcTByeT NOAKIIOUEHHIO MTapajUie/IbHO BapUKamny BbIXOI-
HHIX 1emneil mwudpaTopa, 4YTo Momio OBl YXyIIIUThL JOOPOTHOCTDL
yactoro3ajgammed nemu reHeparopa. KonmeHcatop Cl1 npensrt-
CTBYeT NMPOHMKHOBEHMIO BBLICOKOYACTOTHBIX KojeGaHMi U3 reHepa-
Topa B Lenu mudparopa.

B paccMOTPEHHOM CXeMe MOJIOXHUTEIbHbIE BXOTHbIE MMITYILCH
BBI3BIBAIOT YBEJMUYEHHUE YacCTOTBHI reHepUpYeMbIX KonebaHuil, T. €.
MOJIOXKUTENIbHYIO IEBHALIUIO.
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Bropoii BapuaHT YacTOTHOIro MORYARTOPA

Bropoit BapuaHT YaCTOTHOTO MOAYAATOpA IpUBEeH Ha puc. 3.11.
B ucxonnoM cocrostHuu Tpansuctop VT1 3anepr, Tak Kak ero 6a3a
coeiuHeHa ¢ KopriycoM depes pesucrop R1.

KomangHas
noceunka ¢
wudparopa

Puc. 3.11. Cxema BToOpOro BapuaHTa 4acToTHOIrO MaHnunynsitopa

ITocnenoBaTenbHO ¢ KBapLEBLIM Pe30HATOPOM BKITIOUeHa eMKOCTh
koHgeHcatopa C2 neGonbmwoit Bemuuyunbsl (3—15 nd®). Yacrora
KBapia B pe3ynbTaTe CMelleHa BBepx. IIpu mocTyruieHuu nomoxu-
TeJIbHOrO UMITY/IbCa Ha BXoJ, TpaH3uctop VT1 oTkphiBaeTcs u dyepes
MaJIoe COIPOTHUBJIEHUE YYaCTKa «KOJUIEKTOP-3MUTTEP» MOAKIIOYAET
koHzueHcaTop Cl (5-—30 n®) napannensHo C2. YBelndeHue pe3yib-
TUPYIOLIEl €MKOCTH IPUBOIMT K CHUXEHMIO YACTOTHI T€HEPALUHU
B CTOPOHY HOMMHAJIbHOTO 3Ha4deHus. BenuunHy AeBuayiu MOXHO
peryaupoBarth, noacTpausas Kak Cl, tak u C2. B ominuue ot npea-
BIAYIIETO BapuaHTa JeBuanusl 37ecb, B OTBET Ha IOJOXUTENBHBIH
BXOJHO# UMIIyJbC, OTpPULIATENbHA.

3.4.4. BboixoAHble Kackafbl nNepeaaTunkos
OcHOBHbIe NONOXeHUs

Kak YX€ OTMEYanoCh, BLIXOAHBIE KaCKalbl peIIAIOT 3a4a4y 10Be-
A€HUSA MOLIHOCTH rnepenaTyuka 10 Tpe6yeMoro 3Ha4YCeHUs U COraco-
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BaHHOW ee Iepefayu B aHTeHHY. [Ipy aBTOHOMHOM IHTaHWU epe-
JaTY¥Ka OHHM U3 BaXHBIX [TapaMeTpOB ABJIAETCS ero KoadhduumeHT
TOJIE3HOTO JIeficTBYs, onpeensieMblii Kak
=B B (3.1)
B AB+P

rae Py — HOMHMHaJIbHas BbIXOJHAasl MOIIHOCTb MEpEeaTYHKa;

Py, — MomHOCTDb, noTpebaseMast 0T UCTOYHKMKA [TUTARUS,

P, — MOIIHOCTb, paccenBaeMas Ha KOJIEKTOpe TPaH3UCTopa.

VrpoieHHas! cxeMa BbIXOAHOIO Kackaga B oOIleM ciiydae MMeeT
B, N300paxeHHbIil Ha puc. 3.12.

Puc. 3.12. MpuHunnnansHas cxeMa BoixogHoro (6ygepHoro) kackaaga

Npusunn neiricteua

BexogHbie kKackagpl B fepenaTdvkax MOIyT paboTaTh B OIHOM
W3 TpEX PEXMMOB YCWIEHWsS: DeXHUMe Kjiacca A; pexmume kiacca B;
pexuMe Kinacca C. PaccMoTpUM HX [10C/Ie10BaTeNbHO.

PexwnM xiacca A xapakTepHsyeTcs TeM, YTO KOJUIEKTODHBIH TOK
TPaH3MCTOpa BBIXOJHOIO KacKaja IpoTeKaeT B TeYeHNe BCEro nepu-
ona kojebauuil ycwimsaemoro curHana (puc. 3.13). [Ins asroit nenu
Ha 6a3y TpaH3ucropa ¢ noMouibo aenurenst R1R2 nogaetcs Takoe
HanpssKeHUE CMEeIEHs, PN KOTOPOM, B OTCYTCTBHE BXOIHOTO CHUI-
Hasa, TOK ko/uteKropa (I,) 6bu1 661 paBeH MakCMMaIbHOMN aMILINTYE
KOJUIEKTOPHOTO TOKa P! Hamnynu BxoaHoro curnana (1,). McxonHoe
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Puc. 3.13. Pexum knacca A

TIOJIOXEHUE TPaH3UCTOpa NpH OTCYTCTBUM BXOXHOTO CHrHasia Hasbl-
Baercs paboueit Toukoit (PT).

Ha puc. 3.13, a u3obpaxeHO CeMelCTBO WAEATU3IUPOBAHHBIX
BBIXOJIHBIX XapaKTEePHCTUK TPaH3UCTOpa, NpeICTaBIsIomuUX coboit
3aBUCHMMOCTU KOJUIEKTOPHOTO TOKa OT HAampsiXeHusl Ha KOJUIeKTope,
JUIsl pa3lMYHbIX TOKOB 6a3bl. HaxyioHHast uHMs Ha rpaduke npen-
cTapiseT coboif AMHAMMYeCKyl0 Harpy3ouHyIo NpsMyIo, OTpaxalo-
ILYIO 3aBUCUMOCTb TOKa Yepe3 Harpy3Ky ycunuresns (KosnebaresbHbIi
KOHTYp) OT HarnpsiXKeHUsl Ha KOHTYpe.

OueBUaHO, YTO HaNpsiKeHHe Ha KoJUleKTope B JIOOONH MOMEHT
BpPeMeHH paBHO anreGpanyeckoi (C yyeToM 3HaKOB) CyMMe Harnpsixe-
HUs uctoyHuKa nuranus (U}) U TeKyilero HanpsikeHusi Ha KOHTYPeE.
HaknoH auHaMH4yecKoil XxapaKTepUCTUKY ONpeneNnsieTcs] BenuIuHON
CONpOTHBJIEHUsl Harpys3ku (R,) rno nepemenHoMy Toky. ITonoxenue
pabodeil TOUKH COOTBETCTBYET HAYaIbHOMY TOKY /. O4eBUIHO MO~
HOCTb, OTOMpaeMasi OT UICTOYHHKA, OTPEJENUTCS BbIPaKEHUEM:

Py=U, I, (32)

IIpu nonaye Ha BXOX CMHYCOMIAJIbHOTO HanpsixeHus (pHc. 3.13, 6)
KOJUIEKTOPHBI TOK TaKxXe OyHeT MEeHSTbCS MO CUHYCOUAATbHOMY
3aKOHY ¢ aMmruutTyzoit I, (puc. 3.13, 6). [TockonbKy Harpy3o4HbIit KOH-
TYP HacTpauBaeTCsi B Pe30HaHC C BXOAHBIM CHUTHAJIOM, COIPOTHUBIE-
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HHeE er0 HOCUT YUCTO aKTUBHBIN XapaKTep U aMIUIMTY/a HalpsiKeHust
Ha KOHType onpefieuTcst BbipaxkenueM U = I - R,. O4eBUIHO, MOXHO
nonobpaTth TaKyl0 aMIUIMTYAy BXOAHOTO CHUrHaia, 4TOObl aMILIUTYaa
KOJ/UIEKTOPHOTO TOKa MMEIa MaKCMMalabHO BO3MOXHOE 3HavyeHwe,
IPY KOTOPOM €IL€ HE HaCTyMaloT UCKaxXeHusl (popMbI TOKa.

B paccmaTpuBaeMoM ciiydae 3Ta aMIUIMTYAa AOMXHa ObITh paBHa
I;= 1, CooTBercTByiOlllas aMIUIMTyIa HanpsAXeHUs Ha KOHType
Oyzmet papHa Uy, (puc. 3.13, 6). OrMeTHM, YTO MOHIHOCTb, OTOUpae-
Masl OT UCTOYHHMKA NMUTAHUS 32 OOUH IEepUON KonebaHus, MO-Tpex-
HeMy orpeaenuTcs BhipaxeHueM (3.2), Tak KaK 3HayeHUE I1OCTOsIH-
HO#l cocTapisiionell KOJUIEKTOPHOTO TOKa B TeYeHHe flepuosa ocra-
€TCS HEU3MEHHBIM.

MOomHOCTL YCUIEHHOTO CUTHAIA CUHYCOMAANbHOM (OpMBI orpe-
IeJssieTcs Ipou3BeieHUeM IeHCTBYIONIMX 3HaUeHUl TOKa U Harnpsxe-
HUsI Ha Harpy3ke:

U, I, U, I, Ugply UI
p="m 1 _“m'71_ m 00
TR ZT 2 2 2 (3.3)

B ¢opmyne (3.3) yuTeHo, 4TO MaKCHMajbHOe HallpsXeHue Ha
koHtype U, nenaeTcst 0ObIYHO NpPaKTUYEeCKH PaBHBIM HalpsiKEHUIO
UCTOYHUKa NuTaHus U .

IMoxncrasnas npasele Yactu (3.3) u (3.2) B dopmyay (3.1), nony-
quMm 1=0,5. Takum o6pa3oM, MakcuManbHO goctuxumbiii KITJ B
pexume kinacca A He MoxeT npeBbiiaTh 50 % naxe B MAEAILHOM
ciyyJae.

Pexxum xnacca B wmwmoctpupyercsi rpacdukamu Ha pmc. 3.14.
B ucxogHOM COCTOSIHUM HampsiXeHue CMerieHusl Ha 6a3y TpaH3u-
cTopa He rojaeTcs, Il Yero U3 cxeMbl uckiiodaetcs pesuctop Rl
(puc. 3.12). KonneKTopHBI TOK IPU 3TOM paBeH Hy/o, ¥ pabodast
TOYKa HaXOMUTCsl Ha OCH KOJUIEKTOPHBIX HampsxeHuit (puc. 3.14, a).
ConpoTuBieHue Harpy3ku, 1o CPaBHEHUIO C NPeIbIAYIIUM CIIydaeM,
JOJDXHO OBbITH B B2 pa3a MeHblile, U3-3a Yero AMHaMu4decKasl Xapak-
TEepUCTUKa Ha rpadukax umeer Gosblumil yron HakioHa. Tenepb
KOJUIEKTOPHBIH TOK OyIeT IPOTEKATh TOMBKO BO BpeMs MOJIOXHUTENb-
HBIX MOJYBOJIH BXOTHOTO HAMPSXEHUs! Y MPeICTaB/sieT coboi Cuny-
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\A:

Puc. 3.14. Pexum xnacca B

coUmabHble UMNYJLCH C YrIoM oTceuky 90° (crulourHasi KpyBasi Ha
puc. 3.14, 6). HanomuuM, uto yriom orcedku (0) Ha3bIBaeTCsl 10JO-
BHMHa 4aCTy nepuona, B TedyeHue KoTopoil nporekaeT Tok. [lepuon
CHHYCOUIbI, KaK U3BeCTHO, paBeH 360°.

CunycoupnanbHble UMIYJIbCBI TOKA, BO3AEHCTBYS Ha pe30HaHCHBII
KOHTYP, BbI3BIBAIOT B HEM, MO-TIPEXHEMY, CHHYCOUAaTIbHbIE Koneba-
HUs (CM. HanpsiXeHue Ha KOHType Ha puc. 3.14, 6). 3xech yMecTHO
CpaBHUTL Ko/eGATENbHBIA KOHTYD C ero MexaHH4eCKUM aHaJIOrTOM —
MasATHUKOM. [{1s1 TOro 4ro6bl MasiTHUK COBepIla] CUHYCOMIATbHbIE
KoJieGaHus1, JOCTATOUYHO ero NOATaNKHUBaTb OOMH pa3 3a MepHol B
TaKT C COBeplIaeMbIMU KOeOaHUsIMU. Posb TaKux «TOTIKOB» B KOJe-
6aTeIbHOM KOHTYpe UI'PaoT CHHYCOUIATbHbIE UMITY/IbCL

M3 Kypca panvMOTeXHHUKH WU3BECTHO, YTO CHUHYCOMUIATbHBLIE
HUMITYJIbCHI MOXKHO pa3JIOXUTL B psii OYphe, T. €. IPEICTABUTL B BUJIE
CYMMBI ITOCTOSIHHOHM COCTaBJISAIOIIEN [, FapMOHUYECKOTO KonebaHus
C aMIUMTYnoi [, Ha YacTOTe BO3AEHCTBYIOLIEro CUrHa a, rapMOHH-
YECKOro Kose6aHust ¢ aMIUIMTYIOM I, Ha yIBOEHHOI JacToTe U T. 1.
10 6eCKOHEYHOCTH. DTH KojebGaHusi Ha3bIBAIOTCS CIEKTPaIbHBIMU
COCTaBIAOIUMY (rapMOHUKAMU) HMITYIBCOB, U HMX aMIUIMTYIbI
YMEHBLIAIOTCS C YBeJUYEHHEM YacTOThl rapMOHUK. [TOCKOJIBKY KoJte-
GaTe/IbHbII KOHTYP HAaCTPOEH Ha YaCTOTY BXOZHOIO CMI'Haia, TO nasje-

- HUe HalpsiXeHus1 Ha HeM OyIeT Co31aBaTh TONBKO IepBasi rapMOHHKa
C aMILIUTYRo# /.
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JL1st ocTaslbHBIX TapMOHMK KOHTYP MMeEeT CONMPOTHBIIeHue, Npak-
THUYECKM paBHOE HyJ0. AMIUINTYRbl BceX TapMOHMK TOKa 3aBHCST
OT aMIUIUTYAbl CHHYCONIAIbHOTO MMITynbca [, ero ymia oTcedku ¥
Jlerko Beiyuc/IsoTcs. bonee Toro, 1 mocrostHHOM CocraB/sionleil u
HecKOJIbKHX MepBblX TapMOHUK CYHIECTBYIOT IpadUKu 3aBUcuMocTei
K03¢PHINEHTOB ITHX I'APMOHUK (a,) OT yr1a oTcedku. Hasbipatorcst
OoHU rpadrKamu bepra ¥ [Uist epBBIX TPEX COCTAB/SIOHIUX OpUBeE-
IeHBI Ha puc. 3.15.

an(e)

0,5
Ol

0.4
0,3 W A
0,2 / 7
0,1

0 30 60 90 120 150 @°

Puc. 3.15. papukun bepra

Onpenemim makcumanbHO mocrikumblit KITJ mns pexuma B.
ITocrosiHHas cocraBisAOILas KO/UIEKTOPHOTO TOKa Ternepb Oyner npo-
TeKaTh TOJIbLKO [1pH HaJTMYMHN BXOTHOTO CHIHAJIa, ¥ ee 3HaUeHue olpe-
nemurcs no ¢opmyne Iy =1, - ay. KoadduimeHr oy, KaK 310 BUTHO
n3 rpacdukos, pased 0,319. AMrumryna nepBoil TapMOHHWIKH TOKa,
co3maioniasl Ha KOHType CMHYCOMasibHOe HanpsiKeHne aMIUTTynoi
Uy, Beruncisercs no gopmyne Iy = I, ;. ITo rpadukam onpenensiem
ay =0,5. OueBnaHO, 4TO aMIUIUTYAA MEPBOI rapMOHUKH TaKas Xe,
KaK B pexmuMe Kjiacca A. MOLIHOCTb NOJNE3HOT0 CHrHajia MOXHO
Tenepb 3anvcarb BBune P ~U, -1, /2=U, -0,5I /2.

MomHoctb, otOupaemMast OT MCTOYHMKA [TUTaHWs, IPUMET BUZ
Py=U, Iy =U,-0,3191. IToncrasnss 314 BenruuunHsl B (3.1), nory-
yuM nocie coxkpameHuit n=0,784. OueBugHo, pexum kiacca B
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CYLIECTBEHHO BhITrOfHee, 4eM A, ocobeHHO npu GaTapedtHOM mnwTa-
HHHY [lepeaTIuKa.

B pexuMme knacca C B 3MUTTEPHYIO 1I€ENb TPAH3UCTOpPA BHIXOI-
HOTo KacKaja BKJII0YalT Pe3nCTop, 3allyHTHPOBaHHBIA OJI0KUPO-
BOYHBIM KOHJeHcatopoM. ITocTosHHasi cOcTaBiasoniast IMUTTEp-
HOTO TOKa CO3JaeT Ha HeM IIOCTOSHHOE HaIpsiKeHue CMeILeHHs,
MHMHYCOM HpwioXeHHOe K 0a3de. Paboyasi Touka TpaH3WCTOpa Ha
BXOIHBIX XapaKTepUCTHKax cMemaeTrcsi B 06/1acTh OTpuiaTe bHBIX
3HayeHUd HanpskeHuid Ha 6ase. BxomHoi#t curHan Temepb Oymer
OTKpPBIBaTh TPAH3UCTOP TOJILKO Ha BpeMsi, B TeYeHue KOTOPOro ajre-
OpanyecKkasi CyMMa 3TOTO CHTHajla ¥ HanpsiKeHus cMelleHus 6yner
6osnbiie Hyns. B pesynawraTe yroj oTceyku W3MEHsETCA W CTaHO-
Butcs MeHsle 90°, HerpynHo y6eautbcs, 4to Beipaxenue st KI1J]
MOXHO 3anucaTh B Buje 1 =a; /2oy AHamu3 rpadukos Ha pHc. 3.15
MOKa3bBaeT, YTO MPN YMEHBIIEHNHN YIIa OTCEYKH 3TO OTHOLIEHue
yBesqMuuBaercst. Tak, Hanpumep npu © =30°, 1= 0,97.
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3.5. Pagnonepepart4ymkmn
C aMNIUTYAHOW MaHunynauuen

3.5.1. Mpocreimii nepegaTunk
Ha OHOM TpaH3UuCTOpe

NpuHunnuanbtas cxema

Ilepenartyuk mpejacraBisieT coboil mpocreiuinit aBToreHepaTop
(pmc. 3.16). ITocKonbKy B HeM OTCYTCTBYeT KBapleBas crabuimn3a-
LHs1 YACTOTHI, €0 OTHOCUTEJIbHAs! HeCTabH/IbHOCTb COCTaBIIsAeT BEIU-
unHy 8f ~ 1073, Hecymiasi 4aCTOTa MOXET PeryJupoBaThCs B ITpejesiax
27,12 MI'u 0,6 %. BeixogHast moniHocTh 8—10 MBT. Tok, moTpe-
OnseMblif OT UCTOYHHMKA NUTaHus, He mpeBbinaeT 10 MA. B cuny
HEBBICOKO CTaOMIBHOCTH [T€peJaTIYMK MOXHO UCIONb30BaTh TONBKO
CO CBepXpereHepaTUBHBIMH ITpPHEMHHKaMH, KOTOpble, KaK H3BECTHO,
UMEIOT IIKMPOKYIO T10/I0CY IIPOITYCKaHUsl, AMILIUTYAA IIPSMOYTOJIbHBIX

R1 47

Puc. 3. 16. lpocrediumii nepenaruvk
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MOAYJAUPYIOIIMX MMIIYAbCOB IOJOXUTEIbHON MOMASPHOCTH IOAXKHA
niexarb B npegenax 4—35 B.

B ucxonHoM cocrosinuu 6a3a Tpansuctopa VT1 coeanHeHa ¢ Kop-
mycoM uepe3 pesucrop R3, TpaH3ucTop 3arnept u reHepauust OTCyT-
crByeT. IIOnOXWTENbHBIT MOXYMUPYIOIMI WMMIIYALC 3alUTHIBAET
6a30BYIO 11€N1b CMELIEHNs ¥ Ha BpeMsi €ro JelicTBus TeHepaTop Bbipa-
GaTbIBa€T BLICOKOYACTOTHBIE KoneGaHusl, YacToTa KOTOPHIX onpefe-
nsieTcst HacTpokikoit koHTypa L1, C4, C5.

AHTeHHa nepenaTyuKa, JUIsl KOMIIEHCAlN eMKOCTHOM COCTaBJIsi-
foleil, CHaGXeHa YITHHUATENbHOU KaTyLIKoM, poib KOTOPOii BHIION-
HseT CTaHpapTHBIN apoccent JApl. C menbio cormacoBaHus Majioro
COIPOTHBNREHNS U3NYyYeHNs] aHTEHHBI C KOHTYPOM, [OAKITIOYEHHE K
HeMy pean3oBaHo yepes eMKoCTHoi aemutens C4, CS.

Jst OBBILIEHNs! CTabMWIbHOCTH YaCTOTHI [TEpeJaTINKa ero MOXHO
3anuTaTh OT GaTapeiikn «KpoHa» Yepe3 NATUBONBTOBBIN CTabUNN3a-
TOp HalPSIKEHWU.

AeTanu n KoHCTPyKUMS

Beuay HeGonblioro obbeMa, mevyaTHyO mnaTy LenecooOpasHo
BBIITONHUTL COBMECTHO C nnaToil mmdpaTtopa. BapruaHT pasMmerneHus
KOMITOHEHTOB CXeMbl MoXeT ObITh TaKoi, Kak 1okas3aHo Ha puc. 3.17.

Ha mecro tpansucropa VT1 moxer ObTh ycTaHoBneH KT3102
¢ nobeiM OyKBeHHBIM MHIEKCOM. KoHTypHas KaTymka L1 uMeer 8
BUTKOB IpoBoaa AnametpoM 0,3—0,5 MM u HaMoTaHa Ha Kapkace
auaMeTpoM 5—7 MM C MOACTPOEYHBIM CepIeYHHKOM U3 KapOOHWb-
Horo Xene3a. JIpoccens Ipl npuMeHeH craHaapTHbIi, Tina JIM-0,1

+5B <+ [ Axtena

&
23

1 =0

JL -

Puc. 3.17. leqarHas nhara
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Ha 4—5 MKI'H. AHTeHHa Tejeckonuueckas, JMHoi 40—60 cM, HO
MOXHO 000MTHCE M OTPE3KOM XECTKOr 0 NMPOBOJIA.

HacTtpoiika

Hacrpoiika 3akmovaercss B YCTaHOBKe TpeOyeMOH 4acTOTHl C
NoMouIbIo cepaevHuka KaTtywku L1, [lns 3Tux ueneit yno6HO npume-
HWTb [IpeiIBApUTEIbHO HACTPOEHHbIH PUEMHUK, ¢ KOTOPBIM IIPeAro-
JlaraeTcs MCIO/Nb30BaTh Nepeatyrk. K nepepaTuuky no/mxkHa OBITh
NOAKJIOYeHa LUTaTHass aHTeHHa. Mony/lsLMOHHBIA BXOX BPeMEHHO
NIOAKJI0YaeTcs K IUIIOCY MCTOYHMKA THMTaHus, 4eM obecrevynBaerca
PEXVM HelpepbiBHON reHepaiyy.

IMogxmouuB K BBIXOQYy MPUEMHMKA OCLMLIOTpad WIM BBICOKO-
OMHbIe HayIIHUKY, Heo6xoguMo ybequThCcst B HAJIMUUMY MHTEHCHBHBIX
IIyMOB (MMeeTCs B BULY BbIXOX COOCTBEHHO NIPUEMHMKA, a He gemud-
paropa). BpaumeHueM cepredyHrKa Karylwku L1 nepepatunka gobu-
BalOTCS MpOMajgaHus IIyMOB. 3aTeM HeoOGXOguMO OMnpenesuTbh aBa
KpaliHMX MONIOXeHUs cepaevyHHKa (BBOpauMBasi U BbIBOpPauMBas €ro
Y TIONCUHUTHIBAs IIPU 3TOM 000POTBI), IPHU KOTOPBIX LIyMbl HAUUHAIOT
NOSBJATECSE BHOBb. CepreuHuK Heo6X0auMO YCTaHOBUTb B IOJIOXe-
HHe, COOTBETCTBYIOLee CepeqrHe 3TOro MHTepBasa, OTCUUTaB Tpeby-
eMoe KoauuecTBo 060poToB. TouHOCTh HaCTpoiikK OyneT TeM BhILE,
yeM Gosbllie pacCTOSIHUE MEX]TY lepefaTYMKOM U ITPUEeMHUKOM.

3.5.2. EMKOCTHas TpexTouka

NpvHunnuanbHas cxema

Eciu Tox PyKaMu HeT TIOAXOASIIEro KapKaca ¢ KapGOHMWIbHbIM
CepIeyHyKoM, TepenaTyvk MOXHO cobpaTb MO cxXeMe, NpHUBeneH-
HOi Ha puc. 3.18. Mexny KO/UIEKTOPOM U 3MUTTEPOM BKJIOUYEHA
eMmkocTb C5, Mexny 3MUTTepoM U 6a30ii — eMKOCTb, 00pa3oBaHHas
nocnenoBaTelbHbIM coenuHeHneM C6 u C2, a Mexny KoJUIeKTOpOM
u 6a30i1 — konebaresnbHBIA KOHTYP, PacCTPOEHHBIN TAKUM 00pa3oM,
4TO €ro COMPOTHUBJIeHNE HOCUT MHAYKTUBHBIN XapakTep.
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Puc. 3.18. EMKOCTHas TpexToyka

Bepxnsas Touka cxeMbl coeguHeHa ¢ 0a30il yepe3 KOHAEHCAaTOpPhI
C1 u C2, uMerotue 151 lepeMeHHOro Toka paboueil 4aCTOTHI IIpeHe-
6pexuMo Mainoe conpoTusneHue. TakuM obpa3om, reHepatop pen-
CTaB/IsfeT COOOH KJIacCH4ecKylo €MKOCTHYIO TPeXTOUEUHYIO CXeMy.
Yacrora caMoBO30yXIeHuUsI ONpenesieTcss MapaMeTpaMud Kojnek-
TOPHOTO KOHTYPa ¥ MOXeT ITOACTPauBaThcsi B HEGONBIIKX Mpegenax
KoHIeHcaTopoM C4. AHTeHHa uepe3 YUIMHUTENbHYIO KaTylKy Nox-
KJIIOYAETCst K cpeiHeMy BbIBOAY KOHTYPHOH KaTyIlIKy, 4To obecrieun-
BaeT PeXHM COIlacoOBaHuUA.

IlepenaTuuk npenHa3sHaueH Oast paboTel cO CBepXpereHepaTHB-
HBIM [TPHEMHHUKOM.

I'enepatop paccuuTan Ha COBMeCTHOE UCIIO/Ib30BaHUe C mmudpa-
TOPOM, Ha BbIxOJie KOTOPOIO MMeeTCst KITIoUeBOii TPaH3UCTOp (HanpH-
Mep, BapuaHT, ONUCaHHbIH B pasiene 2.2.1). [Tpu ucnons3oBanuu ¢
Mg paTopaMy, UMEIOIUMU BRICOKOOMHBII BBIXOI, MOAY/IHAPYIOLLHIA
CUTHaJ CjelyeT nogaBaTbh Ha BepxXHuH BbBox pesuctopa R1, npen-
BapuTeIBHO OTCOEIHHUB €ro OT cXeMbl. ICTOYHMK MUTaHUSA B 3TOM
cinyyae TOQACQEAUHSIETCS K BBIBOIAM CXEMBI, 3aKaHUMBAIOIIMMHUCS
crpenkamu. ITapaMeTphl TlepegaTuuka Npu HanPsKeHUd MUTaHug 9
B nonHOCTBIO aHaIOTHYHBI IPEABIAYIIEMY BapUAHTY.

JleTany N KOHCTpyKumst

HeTtanu M KOHCTpYKUHXS HHKaKuX ocoOeHHOCTeH He MMEIOT, 3a
UCKITIOUeHreM KOHTYPHOM KaTyluKi. OHa BhITIONIHEHA 6ecKapKacHOi
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Puc. 3.19. lNevatHas nnara

¥ COOEePXUT 2x5 BUTKOB MpoBoga guaMeTpoM 0,7 MM, HaMOTaHHBIX
BUTOK K BUTKY Ha OIPaBKE OHAMETPOM 6 MM. AHTEHHa — IUTHIPb
qmaHoit 40—60 cM. TToactpoeunslii koupencarop C4 tuna KT-21,
KT-25, mu6o KITK-MH. ITocrositHbie KoHaeHcatopsl — KM-6, K/,
TG0 IUCKOBBIE UMNTOPTHBIE. UepTeX nevyaTHo! IuIaThl IPUBEIEH Ha
puc. 3.19.

HacTpoiika

Hacrpoiika nepepaTyuka MPOU3BOAUTCS TaK Xe, KaK U B Mpe-
IbIOYLIEM BapHaHTe.

3.5.3. MepenaTyumMk Ha ABYX TPaH3UCTOpPaX

MpuHuMnuanbHast cxema

B nByx npepbiaynux BapraHTrax MepesaTidKoB aHTEHHa MOAKIIIo-
YeHa HelOoCPeACTBEHHO K CaMOMy IeHepaTopy, 3alalomeMy 4acToTy
u3yyaeMbix KosebaHuil. JlioOble n3MeHeHUsi [UIMHBI aHTCHHBI, €€
MOJIOXKEHUsA 0 OTHOIICHWIO K Tely orneparopa ¥ OKPYXalomuM
npeaMeTaM OKa3blBalOT BIUsHME Ha pexuM palboTel reseparopa. B
pe3y/isTaTe 3HaAuMTE/IbHO MEHseTCs He TOJNIBbKO 4acToTa, HO M MOI-
HOCTb, U3JIyuaeMas B 3¢up, 4TO nary6Ho cKa3biBaeTCsi Ha JAJIbHOCTH
yBepeHHOro yIpasjleHus MOAeIbl0. [lo6asiieHue 6yepHoro kackaa
MeXNy 3amalonidM reHepaTOPOM M aHTeHHOH ylyullaeT CHUTyalHio.
bydepHulit Kackax MOXHO CPaBHHTb C aMOpTH3aTopaMyd y aBTO-
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Bxon

VT1,VT2 -KT315[
VT3 -KT361

Puc. 3.20. lpuHuymnuansHas cxema AByxKackaaHbld nepearymx

MOOWIA, CyLWIECTBEHHO CIJIaXHBAIONIMMK [elcTBUE HepPOBHOCTEH
noporu. CxeMa Takoro rnepenaTduka u3obpaxera Ha puc. 3.20.

MomHocTs no-npexHeMy paBHa 10 MBT. Yacrora Hecyuieid —
27,12 MI' * 40 xI'..

Tok norpe6ieHus Npu HaNPsAXeHUW UCTOYHMKA NUTaHusA 9 B He
npesbiinaeT 10 MA. AMIUINTyIa MORYJIUPYIONIMX MMITY/IbCOB AOIXHA
6biTh 4—5 B. 3apatomuii reHepatop cobpaH Ha TpaH3uctope VT2
IO cXeMe eMKOCTHOU TpexTouku. KoneGaTenbHBIH KOHTYp BKJIIOYEH
MeXZy KoleKTopoM u 6asoil. I'eHepauusi BO3HMKaeT Ha 4acToTe
4yTh HUXE pe3OHaHCa KOHTypa, TIpU KOTOPOH ero CONpOTHUBJIEHHE
HOCHT MHIYKTHUBHBIHN Xapakrep.

KoHTyp BKJIIOUEH YaCTUYHO, YTO yMEHbLIaeT IYHTUPyIoee gei-
CTBHE Ha Hero rapaMeTpoB TPAH3UCTOpA, a 3HAYUT JelaeT 4acTOTy
Konebanuii Gonee crabwibHOM. Harpy3koil reHepatopa CiyXuT
apocceins JIpl, konebaHus ¢ KoToporo noxaiotcest Ha 6a3y OydepHoro
KacKaja, peallu30BaHHOTO Ha TpaH3uctope V3. Kackan pabotaer B
pexuMe ki1acca B 3a cuet TOro, 4to Ha ero 6asze OTCyTCTByeT MOCTO-
sIHHOE HallpsiKeHde CMEIleH s 110 OTHOLIEHHIO K SMUTTepy.

TpaH3ucTOp OTKPHIBAETCA Ha BpeMs OTpHULATE]bHOH (OTHOCH-
TeJIbHO KOpIiyca) MoJyBOJHBI 6a30BOro HamlpsiXeHus, 3a CYeT 4ero
KOJLTEKTOPHBIN TOK MPEACTaB/sAeT co60ii CHHyCONIalbHblE UMITYJIBCEHL
C yr1oM oTcedku MeHblue 90°, uTo 00yc/I0BIeHO HaTMYdeM Pe3UcTopa
B 3MuTTepHOH uenu. BeixonHow I1-o6pasueiii unstp C6, L2, C7
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ofecrieunBaeT NORABIEHUE BBICIIMX TAPMOHUK B CIIEKTPE BBIXOOHBIX
KoneGaHuH. YUiMHUTENbHast KaTyika 1.3 no3Bonsier MoacTpanBath
nepefaTyvk B PEXYM COMIACOBaHHs NPU HCNOIb3OBaHHU aHTEHH
pa3nuuHbIX pa3MepoB. B cxeMe npuMeHeHa MOZY/sALMS I1yTeM KOM-
MyTaly HalpsiXeHus: MuTaHus 6a30BOH 11eNu 3aJaioiiero reHepa-
TOpa repenaTyyka ¢ noMomibio Kimoya VT1,

JleTanu v KOHCTPYKUUS

ITevatHas mata w3obpaxesa Ha pume. 3.21. Karymwku L1, L3
HaMOTaHbl Ha CTaHIapTHBIX KapKacax guaMeTpoM 5—6 MM ¢ nox-
CTPOEUYHbIMH CePAEYHHKaMU M3 KapOOHMJIBHOTO Xeje3a WX BbICO-
Ko4acToTHOro ¢deppura Mapok 15—100 BY. Onu copepxar 8 u 14
BUTKOB npoBoga muaMerpoM 0,5 MM u 0,25 MM COOTBETCTBEHHO.
beckapkacHas KatymKa 1.2 HaMOTaHa Ha onpaBKe guaMeTpoM 7 MM
u conepxuT 10 BUTKOB npoBoga auamerpoM 0,6 MMm. JIpoccenu pl,
Ap2 — tuna AM-0,1 Ha 50—68 MkI'H. ITocTOsIHHBIE KOHIEHCATOPBI
MoryT ObiTh JnoGoro tuma. Cl u C2 XenaTenbHO HCMIONB30BATh C
xopomuM TKE, HanpuMep rpynnst MTI0, 1133, M47. TpaH3uctopsl
VT1, VT2 MoxHo 3ameHutb Ha KT3102, a VI3 — Ha KT3107 ¢
moOpiMy OyKBEHHbIMM MHOEKCaMu. AHTEHHa TelecKoluuecKasi Wid
npoBonoyvHas, qiuHol 40—100 cM.

HacTtpotika

Bxox nepepatiuka BPEMEHHO COEIMHHUTH C TULIOCOM HCTOYHHKA
nuTaHus yepes pesuctop Ha 10—15 kOm. K BeIx0ody NORK/HOYUTH

> AnTeHa

40

Puc. 3.21. [NevarHag nnara
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IITaTHYIO aHTeHHy. K niynam ocuwsiorpaga npucoeAMHUTh KaTyIKy
13 10—15 BUTKOB XeCTKOT0 NPoBOAa, HAMOTaHHYIO Ha ONpaBKe [ua-
mMeTpoM 8—10 MM. YyBCTBUTENBHOCTb OCLM/LIOrpad)a yCTaHOBHUTH
MaKCHMMAaNbHOM ¥ PacTiONOXHTh KaTyIUKy BOJM3M aHTEHHBI [iepenar-
4uka. BpamenueM cepaeunukos Karymek L1 u L3 nobutscs nossie-
Hus Ha 3KpaHe KoJeGaHuid.

Ocumnnorpad poMXeH UMeTh BEpXHIOIO TPaHUYHYIO 4YacTOTy He
Huxe 20 MI'u. IlepexmouuTdb niymt ¢ KaTyLIKOH Ha BXOX 3/JEKTPOH-
HOTO YaCTOTOMepa H cepreuHukoM L2 ycraHoBuTh Yactoty 27,12 MI'mg
+0,6 %. IepeximounTbCs CHOBa Ha OCLIULIOrpad U cepaedyHuKoM L3
no06UThCA MaKCMMyMa aMIUTUTyabl HabmonaeMbix Kone6anuil. CxxuMas
¥ pacTsaruBasi BUTKHU KaTyllku L2, yrouHuTh TpebGyemoe nonoxeHue
BHUTKOB TaKXe 10 MaKCuMyMy KosebaHuii Ha 3KpaHe ocrpwuiorpada.

ITpu OTCYTCTBMHM yacTOTOMEpa HeCyuylo 4acTOTy MepenaTyvka
HacTpauBaloT C UCTIOIb30BaHHEM COOCTBEHHOTO TPHMEeMHHKa 110 METO-
IYKe, OTIMCAaHHOH B MPe AbIAYIEM Pa3ferne.

OKOHYaTeJIbHyI0 JOBOAKY TNOJIE3HO IMPOU3BOAMTL Ha [OJHOC-
TbIO COGpaHHOM KOMILIEKTe T10 MAKCHMyMy AMIUTUTYbl MMITyJIbCOB,
HaOJonaeMbIX Ha BBIXOZI€ TPUEMHHUKa (10 peiugpaTopa).

3.5.4. MepepaTunK NOBbIWEHHOU MOLLHOCTH

NpuHunnuansHas cxema

Ha pue. 3.22 npuseneHa cxeMa nepepaTydka, coOpaHHOro o
IBYXTaKTHOH cxeMe. B TakOM repenaTyuke MOXHO MTOJYYHUTh BBIXOI-
Hylo MomHocTh 10 180 MBT. TloBblleHye MOMHOCTH 3aJAI0IEro
reHepaTopa Bcerga OTPUUATENbHO CKa3blBaeTCs Ha ero cTabuibHO-
CTH, TIO3TOMy TepeaTuMK MOXHO UCIOJIb30BaTh TOJIBKO CO CBepxpe-
reHepaTHBHbIMU [TPHEMHUKAMH.

Hecymas yacrota MoxeT 6bITh HacTpoeHa B ipenenax 27—28 MI'w.
ITo cyry, 3TO fBa OMMHAKOBBIX YCHJIMTEIbHBIX KacKaga, cOOpaHHBIX
Ha Tpan3ucropax VT1, VT2, BbIxon KaXzoro U3 KOTOPBIX CBsi3aH CO
BXOZIOM TIPOTHUBOMNONOXHOrO 4Yepe3 koHgeHcatophl Cl, C2, obpa3sys
MeXKacKagHyIo TIOIOXUTe/IbHYI0 06paTHyio cBs3b (ITOC).
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Harpyskoii kackagoB ABJISIIOTCS [TOJIOBUHKY KOHTYPHOH KaTyIIKH
L1. B rakoii cucreMe BO3HUKAIOT rapMOHHYECKHe Koslebanus, 4acToTa
KOTOpPBIX ofpenensercss napaMerpamu Konrypa L1C4. Yepes kax-
OBl U3 TPAH3UCTOPOB TOK NPOTEKaeT B TedeHHe IOJIOBUHBI Tlepuona
reHepupyeMsbix Konebanuit. ITocTosiHHas cocraBisiomass ToKa HeBe-
JIMK, T03TOMY B TaKOH cXeMe MoJIy4aeTcst focTaTo4Ho Bbicokuit KIT/L.
Karymika cBs3u L2 nepenaet aHepruio KosiebaHuil B aHTEHHYIO LIETIb.

Hamnexamum BeibopoM cooTHomeHus ButkoB L1 u L2 obecne-
YyBaeTCs PEXKM COMNacoBaHUsl C aHTEHHOH. Boiclve rapMOHUKH B
CrieKTpe BblpalaTbiBaeMblx KoJeOaHuil rogaBasiorcst -06pa3HbiM
¢duneTpoM L3C6, TouHasi HacTpoiiKa KoTOporo ¢ nomombio L3,
KpoMe TOTo, ofecreuuBaeT KOMIIEHCAWi0 PEaKTUBHON COCTaBJIAIO-
e CoNpOTUBIIEHUsT aHTEHHBI.

I'eHeparyst BO3MOXH2 TOJIBKO TIPH OTKPHITOM COCTOSIHMM TPaH-
suctopa VT3, wurpaiomero pojip 2/eKTpoHHOro kioda. Ha ero
BXOJI MONAIOTCs MOJNIOXUTEbHBIE UMITYJIbCHl C BBIXO#A LIU(paTopa.
Konpencatop C3 npemHa3HaueH m/isl IIYHTUPOBAHUS 3MHUTTEPHbIX
uelield reHepaTopa Ha BelpabaTeiBaeMoi yacToTe. Pesuctop RS ompe-
HeJIAeT PeXUM TPAH3UCTOPOB 110 TOCTOAHHOMY TOKY. C ero moMmo-
[IbI0 MOXHO B 3Ha4UTE/IbHBIX NPefesiax MeHATb MOIHOCTb Bbipaba-
ThIBaeMbIX Kosie0aHui.

R2[) R4
5,1«@ 5,1\
VT1..VT3 - KT3156

Puc. 3.22. MpuHunnnaneHas cxema nepeaardnka noablLeHHOA MOLWHOCTN
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JleTanu n KOHCTpyKUuus

OouH ¥3 BO3MOXHBIX BapuaHTOB pPa3BOAKM IT€YaTHOH ILUIATHI
npuBeneH Ha puc. 3.23. Ha nnare npenycMoTpeHO MecTo misi KOH-
meHcatopa C4, OTCYTCTByIOImIErO Ha TPMHUMITHAIBHOM CXeMe.
HeobxonuMocTh B ero ycTaHOBKe MOXeT BO3HUKHYTb IIpH HacTpoliKe
nepenatyuka. Katymku L1 u L2 HaMoTaHbl Ha OfHOM KapKace gua-
MetpoM 7—8 MM. L1 comepxuT BoceMb BUTKOB C OTBOZOM OT cepe-
IOvHH, a L2 — 4 Burka. B 0o6oux ciydasx rnpumeHeH NpoBox JuaMe-
tpoM 0,5 MM. KOHCTpykTuBHO KaTymika L2 pacronaraercs mexny
nonoBuHKamu L1. HaMoTrka npou3Bogutcs BUTOK K BUTKY. Kapkac
yCTaHaBJHMBAETCs Ha IUIaTe TOPHU30HTANBHO.

s yMeHbllleHHs B3a¥MMHOrO BiIWsAHUA KaTywmika L3 ycraHaBiu-
BaeTcs BepTHKanbHO M uMeeT 12 BUTKOB TOTO Xe IIPOBOAA Ha Kap-
Kace nquaMerpoM 7—9 MM ¢ MOACTPOEYHBIM CEpAEYHMKOM M3 Kap-
6OHWIBHOTO XeJjle3a WM BBICOKOYACTOTHOrO (eppura. [[ns ymoo-
CTBa HacTpOWkHu KoHaeHcaTop C4 cocraBieH U3 ABYX: NMOCTOSHHOrO
(C4), emxoctbio 15 n®, u moactpoeusoro, Tuna KT-21, KT-25, 1u6o
KITK-MH. Bce nocTossHHEEe KOHREHCAaTOpBl — Kepamudeckue. s
TPaH3UCTOPOB BO3MOXHA CTaHaaptHas 3aMeHa Ha KT3102 ¢ mo6bM
OykBeHHBIM HMHEEKCOM. AHTeHHa — OTPe30K IPOBOAA WIM INITHIPb
aHo#i 50—90 cM.

HacTtpoiika

MonynauuoHHbli BX0o HEOOXOZMMO BPEMEHHO COEeQMHUTb C
TULIOCOM HCTOYHHKA IMHUTaHusA. 3aMKHYB HaKOPOTKO WIYIBl OCLHJLIO-

Antena
1

Puc. 3.23. Neyarnas nnara
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rpagpa, pacrosnaraioT ux B HelocpeACTBEHHOU O/1M30CTH OT aHTEeHHBI.
YyBCTBUTENBHOCTh KaHala BEPTHKAJIBHOrO OTKJIOHEHHS YCTaHABJIH-
BaeTCss MakKcuMasipbHOH. JITUTeNbHOCTh FOPU3OHTAIIBHON Pa3sBepTKU
HYXHO yCTaHOBUTH PaBHOI 20 MKc/men. I1pu ucupaBHBIX geTansx u
NPaBIWILHOM MOHTaXe, Ha 3KPaHe TO/DKHbl HabmmonaTecst 5—~6 nepu-
OZI0B BBICOKOYACTOTHBIX KojebaHuil. IloacTpoedHbIM KOHOeHcaro-
poM C4 ycranaBnuBaetcst Tpebyemas yactora Kosebanui (Harnpumep
27,12 MI'u). Ins sToro HeoO6xomuMo AOOHUThCSI, YTOOH! ISITh MEpHU-
OZI0B Ha 3KpaHe ocuwuiorpada 3aHumanu 184 mxc. Ilpu Hammynu
LM(pPOBOTO 4acTOTOMepa 3aKOPOUYEHHbIE IIYTIbl EPEKTIOYaoTCs Ha
€ro BXOJI, YTO NO3BOJIsIeT YCTAHOBHUTb TpebyeMylo 4acToTy ropasiao
TOUHee.

[Mocne ycTaHOBKH 4acTOTHI CepREYHUKOM KaTyliky L3 ycTaHas/u-
BaeTCsl peXHM CorjacoBaHus, O yeM OyneT cBUAETe/NbcTBOBAaTh MakK-
CHUMyM aMILIMTYabI KoseGaHuit Ha 3KpaHe ocumiuiorpada. ITockoneky
aHTeHHBbIH KOHTYP ¥ KOHTYP reHepaTopa B3auMOCBs3aHBl, I0C/Ie ycTa-
HOBKY ONTUMAJIbHOM CBsA3Y HEOOXOMUMO 3aHOBO YTOYHHUTD 3HaYeHUe
qactoTsl. [TocnenHue nBe onepanyy rose3Ho NPOU3BeCTH HECKONBKO
pa3s, uTo6bl [0OUTHCs Kak TpebyeMoro 3HaueH st YacTOThl, TaK ¥ Hau-
JIyqiiero corjacoBaHusi ¢ aHTEHHO.

W3menss conpotusienve pesuctopa RS B npepenax 20—200 Ow,
MOXHO B ILIUPOKHUX NPesieslax MEeHSATh BBIXOOHYIO MOIITHOCTD [iepenaT-
9yyKa.

3.5.5. MNepenatunk
C KBapLueBo# ctabununsalmen 4acToThbl

MpuHuynnanbHaga cxema

ITpuMeHeHue cynepreTepoaMHHBIX TPHEMHHUKOB, MOJIOCY Npo-
MyCKaHUst KOTOPbIX MOXHO CyXaTb BIUIOTh JO 3HA4YeHHsi aKTMBHOM
ILMPUHBI CTIEKTPA NIPMHAMAEMOTO CHTHAJIA, TTO3BOJISIET CYIIECTBEHHO
TIOBBICUTh TTOMEXO3aIIHMIIEHHOCTh TIPUEMHHKOB U MX YyBCTBHUTEJIb-
HocTb. Kak pesysibrart, BO3pacTaeT JajbHOCTb AEHCTBUSA ariapaTyphl
6e3 yBesu4yeHus: MONIHOCTH NepeaTurKa.
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OnHako cynepreTepogvMHHbIEe ITPUEMHHKH, T1010Ca MPOIyCKaHUsA
KOTOpbIX He IpeBrimaeT 10—12 kI'u, TpebyioT Takoil BEICOKOU cTa-
OMJIBHOCTH ITepejaTYMKOB, [IPH KOTOPOH yXOZBI U3Jy4yaeMO# 4aCTOTEL
He OynyT npeBriaTs 5—10 % ot monockl npornyckanus. B abeomot-
HOM ucuucieHud 310 0,5—1,2 kI'u. CnemoBaTenbHO, OTHOCHTEILHAS
HecTaOMNMBLHOCTD NiePeIaTIMKOB B Auana3oHe 27—28 Ml He mosxHa
npespimiats 1,8-107. Takue BrICOKHE TpeGOBaHUs MOTYT 06eCIIeurTh
TOJIBKO T€HepaTOPHl, CTaGHIN3NPOBAaHHEIE KBapLIEM.

Brie yxe oTMedanock, UYTO MOIY/ISILMIO B CaMOM 3ajaiolieM
TeHepaTope OCyIIECTBJISITh Helenecoodpa3Ho, IOSTOMY IepenaTIuky
NOJIy4alOTCA KaK MMHUMYM IBYXKacKazaHsle. Ha puc. 3.24 npuseneHa
cxeMa TaKoro rnepenaTivka, B Kotopoii kBapu ZQ1 paboraet Ha Tpe-
Thel MeXaHU4eCKOH rapMoHuKe. Pe3oHaTop BK/II0OYEeH MEXIY KOJLIEK-
TOpOM M 63305 TpaH3UCTOpa, 4TO, KaK MOKa3kIBaeT MPAaKTHKa, MI03BO-
JISIEeT codeTaTh IPOCTOTY CXEMEI C BEICOKOI HAaZEeXHOCThIO ee PabOTEHI
Jaxe ¢ KBaplaMH, MMEIOMMH HU3KYIO aKTUBHOCTb. BhixonHas Mour-
HOCTb repenaTavika He npeBbiiuaeT 10 MBrT.

HeobxonnMo nMeTh B BUAY, 9TO KBapibl, paboTalomnine Ha repBoii
rapMOHUKe, BBIITyCKaioTCsA B OCHOBHOM 10 20 MTI'1. ITockoneky peso-
HaHCHasi 4acToTa 3aBHCHT OT reOMETPHUECKHX Pa3MEpPOB IUIACTHHEI
KBapna, To Ha GoJjiee BRICOKMX 4acTOTax pa3Meprl MoNyvaloTcs CToJb
Majibl, YTO TEXHOJOTUYECKH TPyTHO H3rOTOBHUTH IUIACTHHY C Tpe-

VT1...VT3 - KT315[

Puc. 3.24. [MpuHuunuansHas cxema nepegarynka
C kBapueaow crabunnsaymes yacToTsl
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6yembiMu xapakTepuctukamu. [1o 37O npuuKHe, eCIM Ha KOpITyce
KBaplia HaHeceHa JactoTa Oosiee yeMm 20 MI'n, To 310 KBapL, ¢ 60nb-
0% BEPOATHOCTHIO, TAPMOHUKOBLIA.

TTocKONBKY Ha NPOTUBOMOAOXKHBIX IPaHSX NIACTHHBI ITOMXHBI
HaBOIUTHCS (32 cueT nbe303ddeKkTa) NPOTHUBOMONOXKHBIEC MOTEH-
LUabl, TO BO30yXIeHUe BO3MOXHO TOJBKO HA HEYETHHIX FapMOHM-
Kax, ODbIYHO He Bhlilie cenibMON. YTOOB! TakOH KBapll He BO30ymuics
Ha OCHOBHOI! 4acTOTe, B CxeMme 0043aTeNbHO MONXKeH ObITb KOHTYP,
HACTpPOeHHbIH Ha TpebyeMyto rapMOHHKY. B paccMaTpuBaeMoi cxeme
3TOT KOHTYp COCTOUT U3 MHAYKTUBHOCTY L1 1 xoHnencaropa C2.

Ha Tpansucrope VT2 peanu3oBaH yCHIWTedb MOMIHOCTH, pabo-
TAMui B pexuMe Kiacca B 3a cyeT OTCYTCTBUSA ITOCTOSIHHOIO CMe-
uleHus1 Ha 6ase TpaH3UCTOpa. OMUTTEPHas Lienb 3TOrO TPAH3UCTOpa
KOMMYTHUPYeTCsI 3eKTPOHHBIM KifoyoMm VT2, ynpasisieMbiM nio Oase
MOIYNUPYIOIIMMHU UMITY/IbCAMM C BbIXOAA M paTopa. AHTEHHa 1071~
KJIFOYeHa K BBIXOJHOMY KOHTYPY Yepe3 YITMHUTEIbHYIO KaTYILKY
L3. IIpuMeHeHO YacTUYHOE BKHOYEHHE Yepe3 eMKOCTHOM JenuTenb
C6C7, obecrieynBaloinee pexxyuM COTNacOBaHUSL.

O@unerp R4C1, yepes KOTOPHIHA 3arUTaH KacKal 3aaiollero reHe-
paropa, obecrieydBaeT ycTpaHeHHe ralbBaHUu4ecKoi 00paTHO CBA3Y
yepe3 oOINUil UCTOYHUK NUTAHUS, YTO MOIJO OBl PUBECTH K napa-
3UTHOU reHepaLiiy NIepeaTyuKa B LEIOM.

AeTtanu v KoHCTPyKUUS

[leyarnas ruata usobpaxena Ha puc.3.25. KBapuesniil pe3oHa-
Top ZQ1 ucnonb3oBaH Ha YacToTy 27,12 MI't, MoXHO npuMeHuTb ¥
JIOCTATOYHO pacripocTpaHesHsie Ha 27,14 MI'u, Karymika 1.1 npen-
craBiisieT coboi 24 BuTKa nposona muameTpoM 0,12—0,15, HamoTtaH-
Hble Ha pe3uctope MJIIT-0,5 conporuenenuem He meree 100 kOm. 1.2
HaMOTaHa Ha KapKace JMaMeTpoM 6 MM C NOJICTPOEYHBIM CepAeYHHU-
KOM M3 KapOOHUJIBHOrO Xese3a U uMeeT 9 BUTKOB IPOBOAA Jvame-
TpoM 0,5 Mm.

VonunurenbHas Karymika L3 npencrabisieT cof0# CTaHAapTHBIA
apoccens M (AIMM) Ha S MxI'H. Bce TpaH3ucTOpH MOTyT UMEThb
m000it OyKBeHHBII# MHIEKC, TaKXe BO3MOXHa 3ameHa Ha KT3102.
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Puc. 3.25. [eqarHas nnara

Konnencaropel kepamudeckue, Tuna KM-5, KM-6 wnu uMm aHano-
TUYHble. AHTEHHa 1ThIpeBast, LHoH 40—60 cm.

Hacrpoiika

Hacrpoiika cBOIUTCS K yCTaHOBKe cep/ieyHuKa L2 B Takoe nojo-
XKeHue, IPU KOTOpOM 0becrieurBaeTcss MaKCUMYM aMIUTHTYIbl BHIXO/I-
HbIX Koslebanwii. TIpeaBapuTesbHO MOMYISLIMOHHBINA BXOJ COeIUHS-
ercs ¢ IUIIOCOM UCTOYHUKA NMUTAHUSA. AMIUIMTYAA KOHTPOJUpYeTcs
¢ noMouibo ocumiiorpada Tak, Kak 3TO OMUCAHO B MPeIbIIYIIuX
naparpadax. Mexnay 6asoir VIl u KopnycoM Ha CXeMe MyHKTH-
pOoM u300paxxeH KOHIEHCATOp (Ha IulaTe ISl Hero INpemxycMOTPEHO
mecto). Ecu renepatop He Oyner caMoBO36yXnaThest (M3-3a HU3KO
AKTMBHOCTH KBaplia), Ha 3TO MeCTO HYXHO BHasThb KOHJEHCATop,
nonobpas ero B nuanasore 120—180 n® rio MakCUMyMy BBIXOAHBIX
kosiebanui. Ilpu OTCYTCTBUM yKa3aHHBIX KBapileB MOXHO nonpo6o-
BATh YCTAHOBUTH PE3OHATOPHI HA YaCTOTY, B TPU Pa3a MEHbILYIO Tpe-
6yemoii (9,04—9,046). IlepenaTuuk yBepeHHO paboTaeT rpu CHUXe-
HUU HanpsiKeHus UuTaHus 10 5 B.

3.5.6. MNepenaTunkK C yMHOXKEHUEM HYaCTOTb!
npununnuanbnaa cXemMa

Ilpu ucnonb30BaHUM TNPUEMHMKOB NPSMOTO IpeobpasoBaHusl,
reTepOAMHBI KOTOPHIX paboTaloT Ha 4acToTe, B JIBa pa3a MeHblnen
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Hecyllieil YacTOThl nepeiaTynka (cM. pasaen 4.7.1), B nepearvuke U
NpHEeMHUKE YA00HO MCNO/Ib30BaTh KBAPIIEBEIE PE30OHATOPH Ha OIHY
U Ty Xe YacToTy, PaBHYIO rnojioBuHe pabouell. B nepenaTyuke npu
3TOM HeobxonuMo obecrieynBaTh YMHOXEHHUE YacTOThI reHepupye-
MuIX KojleOaHuit Ha 1Ba.

IlpyHuunuanbHas cXemMa TAakoro nepefaTyuka INpHBEAeHa Ha
puc. 3.26. 3amaomuii reHeparop, coOpaHHBII Ha TpaH3UCTODE
VT1, BeipabaTbiBaer KonebaHUs Ha 4YacToTe, B /B2 pa3a MeHblnei
YacTOThl M3/lyYeHus. BelXoqHon Kackan paboraer B pexuMme Kiacca
B 4, NOMUMO yCHUJIEHHS MOILIHOCTH, obecreynBaeT yBOEHHUE YacTOThI
KoJieOaHmif, MOCTYNANMX Ha ero BXOJ, 3a CYeT HacTPOHKU KOHTypa
L3C6 na BTOpYIO rapMOHUKY BXOJIHOTO CUTHa/1a. B HeM Xe opraHuso-
BaHa aMIUTUTYAHAs MaHWMyJIALUs yTeM KOMMYTaLUM MO IMOCTOSH-
HOMY TOKY 3MUTTEPHOH 11eN} BBIXOMHOTO TPAH3UCTOPA C MOMOLIbIO
kjioya VI3,

Hpoccens Apl urpaer pojb yAIUHUTEIbHON KaTYIKH, KOMIIeH-
cupyomie#f eMKOCTHYIO COCTAB/ISIIONIYI0 BXOAHOTO CONPOTHBJICHUS
ykopodeHHOM aHreHHH. Karyimika L1 npennasHayeHa mis HeGosib-
IIOrO «yBOAa» YaCTOTHl 33[aI0NIEr0 T€HEpaTopa OT HOMHMHAIBLHOTO
3HaYeHUs, YTO HeoOXOIUMO Ul HOPMaJIbHOH paboThl ¢ MPUEMHUKOM
npsiMoro npeobpasopanus. Yacrora uanyvyaeMblx kosieDaHuii nepe-
Jatyuka — 28 MTI'u.

X1

(NN '
R4 C5| C6
100 0,01{120

R6
VT1..VT3 - KT315/] 3 /l
Bxoa [L

Puc. 3.26. [NpuHunnnaneHas cxema nepeartynka C YABOEHNEM YacToTsl .
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JAeranun n XoOHCTpyKuMA

Bce xoHpmeHcatopbl, kpome C8, momknbl ObITh KepaMUYECKUMHU.
Pe3ucropel — tuna MJIT-0,125 wiu um nomobuble. Kartymka L1
conepxur 30 BUTKOB ripoBona auamerpom 0,12 MM M HaMOTaHa Ha
KapKace [4amMeTpoM 5S—6 MM C IHONCTPOSYHBIM CepIeYHUKOM U3 Kap-
6oHmnbHOro xene3a. Karymka L2 umeer ananornynelil kapkac, Ha
KOTOPBIM HAMOTAHO 7 BUTKOB rpoBofa puamerpom 0,25 mMum.

Karymka BeixogHoro xoHtypa L3 GeckapkacHas ¥ HaMaTbiBaeTcsl
Ha ornpaske auaMeTpoM 6 MM. OHa COTepXKHT HeCsTb BUTKOB [1POBOIA
auamerpom 0,7—0,8 MM, OTBOZ BBINTOVIHSAETCS OT cepequHbl. Jpocceb
L3 — cranpaprhbtii Tuna JIM uHayKTUBHOCTBIO 4—6 MKI'H. B KavecTse
aHTEHHBI NtepeaTylka MOXHO MCIOIb30BaTh JI00YIO ITHIPEeBYIO, UIU-
Ho#t 30—80 cm. McToYHUK MUTaHUs DOJKEH ObiTh PACCUUTAH Ha HOMM-
HaJTbHBIA TOK He MeHee 20 MA, Torna ero eMKOCTH XBATUT Ha HECKOJIbKO
4acoB HerpepbiBHOM paborbl. [leyaTHast iaTa BLIIOMHAETCA U3 OIHO-
CTOPOHHETO (POTLIMPOBAHHOTO CTEKJIOTEKCTOIMTA TOMITMHOA 1—1,5 MM.
UepTeXx I1eYaTHOM IUIAThi CO CTOPOHbI COENVHEHWH MpUBEIEH Ha
puc. 3.27. Ha nate rpegycMOTpeHO MecTO IJIsl YCTaHOBKM pe3ucTopa
RO, orcyTcrBylonero Ha npuHuMIManbHOH cxeMe. Heobxomumocts B
HeM MOXeT BO3HUKHYTb TP [IUTaHUK ycTpolicTBa ot 7—9 B.

B 3TOM ciyyae BHIXOOHAasi MOUIHOCTb MOXeET I[IpeBbiINaTh pa3-
pemieHHble 10 MBT, 4 pe3sucrop rnpemHasHauyeH IS €€ CHUXEHWUS.
BenuuuHa conpoTUBIIEHHUS PE3UCTOPa Nonbupaercs ONbITHBIM [IyTeM
B quana3o”e 10—100 Om.

Puc. 3.27. leqaryas nnara
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Hacrpoiika

Y6enuBiice B MpaBWIBHOCTA MOHTaXa, YCTaHOBHUTH cepley-
HUKH 00eux KaTyllek B cpelHee NojoxeHue. BpeMeHHO coeuHUTh
MOLYJISILIMOHHBII BXONI C IUIIOCOM UCTOYHUKA nuraHus. ITonkmouuts
[UTaHWe ¥ [IPOKOHTPOJIMPOBATE HANUYKME H3IJIYyYEHHSs], PACONOXUB
3aMKHYTbIe MexX 1y cobo myrns! ocuuuiorpada B HerocpeIcTBeHHOR
6;11M30cTH OT nepenaiomei aHTeHHb!. UyBCTBUTEILHOCTE OCLMIUIO-
rpada no/mxHa 6biTh BKJHOYEHa MaKCUMaJbHas.

Hobutbcst MakcuMyMa aMIuIuTynsl HabmofaemblX KoyiebaHuit Bpa-
lieHWeM cepevYHUKa KaTylWk¥ L2 ¥ pacTsxenueM (cXkaTueM) BUT-
koB karymky L3. OTKJIOHEHMe OT Pe30HaHCa YacTOThl BBIXOTHOTO
KOHTYypa MOXHO [IpelBapuTesIbHO OMpelesuTs cileayomum obpa-
3oM. [Tocrenenno nogHoc K Karymike L3 kycodek nioboro geppura,
HabmonaTe U3MEeHeHus] aMIUTUTYAB KoebaHUi Ha KpaHe OCIHUIo-
rpada. Eciu koneGaHus HapacTaloT, TO MUCXONHAs WHIYKTHBHOCTH
KOHTYpa HElOCTAaTOYHa, ¥ BUTKM KaTYIIK¥ HeoOXOmuMo cXumaTsb. B
[IPOTMBHOM CJIy4ae — pacTsATUBaTh.

B 3akmovenne POKOHTPOJIMPOBATh TOK, notpebissieMsiil nepe-
naryukom. Ilpu HanpsokeHuw nuranus S B TOK JOMXKeH JiexaTh B
npeznenax 4—8 MA.

OkoHyYaTenbHass YCTAHOBKA YACTOTHI IepelaTydKa BbIIIONMHSETCS
MOACTPOEYHBIM CepIeyHUKOM KaTylluku L1 ripu coBmecTHOH pabore
C NpueMHMKOM. B pe3ynbraTe HacTpOHKY HEOOXOAUMO MOMYYUTH Ha
BBIXOle YacTW NPHEMHHKa, NpPelIlecTBYIONed IeTEeKTOPHOH, pa3-
HoctHy1o yacrory 8—10 kI'u.

3.5.7. NepenaTunk Ha UHTerpasbHOU MUKpoOCXeMe

MpuHunnnanbHaa cxema

Mukpocxema MC2833, npencraensiomast cobOH MaJOMOIIHbLA
VHTETPAJIbHAIN NepelaTyrK ¢ YaCTOTHOM MOLYISLIMEH, C YCIIEXOM MOXeT
OBITh KCIIO/I30BAHA ¥ /11 paboTh B peXUMe aMIUTUTYIHON MaHWUITyJIS-
uuu. Ha puc. 3.28 npuBenena cxeMa TaKOTO BAPUAHTA €€ BKIIOYEHMS.
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Ilepenaryuk, 61arogapsd HAIWYMIO BHYTPEHHErO CTabWiu3aTopa,
yCTOAYHBO paboTaer B auana3oHe NMUTAMUX HanpsxeHuit 3—9 B
IIpH TOKe NnoTpedileHus1 COOTBETCTBEHHO 6—15 MA B pexXume HeMoO-
JyIApOBaHHONA Hecymiell. MOMHOCTb N3/lyYeHUs NPU HanpsKeHUU
nutanus 5 B okoso 10 MBt. YacToTa H3jlyyeHus NpH UCNOIb30BaHUU
KBapIIeBOro Pe30HaTopa, yKa3aHHOro Ha cxeMe, 28 MTIu.

AMIUIATYIa NPAMOYIOJIbHBIX MOAYJIUPYIONINX UMIYJIBCOB MOJIO-
XKHUTeJIbHOU NMOJIAPHOCTH, NOAABAEMbIX Ha BXOJl, MOXKET JIEXaTb B IIpe-
nenax 3—9 B, ux 1nuTebHOCTh 10/KHA OBITh He MeHee 0,5 Mc.

MpuHuun geicreva

PaGoraer cxema caenyomuM ofpa3oM. 3a1aiomuii TeHepaTop,
UMEIOUACA B MHKpOCXeMe, BhipabaTbiBaeT KojeDaHUs, 4acToTa
KOTOPBIX OrpesesisieTcs KBapueBbiM pezoHaTopoM ZQ 1. BuyTpeHHui
YaCTOTHHIM MOmyJIATOp U Momyiupyomui ycwmresns (MY) He
UCTIOJIBL3YIOTCS, U B HeDONBIIMX NpefesiaX YaCTOTy MOXKHO NMOACTpa-
UBaTh C MOMOMbIO cepaeyHuKa KaTymku L1. Binementsr C3, C4 u R1
obecnieynBaroT TpebyeMbiii pexXXuM paboThl 3a/1a1011er0 reHepaTopa.
KonebaHus ¢ ero Beixoza, npouenmue 0ydepHulil ycuwiuTeb, HMeo-
IIUHACA B MUKpOCXeMe, TOCTYNAIOT Ha ee BhBO 14.

Uepes pHeinHui1 kKoHgeHcaTop CS5 KosebaHust noaaloTcs Ha BHIBOX
13 Muxpocxemsl, SBJSIONIUICA Da30BLIM BBIBOTOM TpaH3ucTopa VT,
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DTOT TPAH3UCTOP UCHONB3YeTCs B KayecTBE BBLIXOIHOTO YCHJIMTENS
MOILIIHOCTH, paboTaloniero B pexume ynBOeHUsl 4actoTel. Pesucrop
R2 obecrieunBaer Tpebyemblil 1151 YMHOXEHMS PEXUM [IO [TIOCTOSH-
HOMY TOKY. BTOpasi rapMOHHUKa KOJUIEKTOPHOI'O TOK@ BBLIAEJISAETCS ¢
rioMoribio Koutypa C6L.2, HactpoeHHOro Ha 28 MT'w.

Hpoccens L3 urpaer ponb yAJIWHUTEBHOM KaTYILKW U IIpefHa-
3HayeH Jyif KOMITEHCAIIUH eMKOCTHOTO CONPOTHBjIEHUS! YKOPOYEHHOR
aHTeHHbl. AMIUIMTYHasl MaHUMyIsuug obecrieynBaercs KIOYeBbIM
TPaH3UCTOpoM VT2, BKIIOYEHHBIM B 3MMTTEPHYIO LENb YCUIUTeNs-
YABOUTENS. YIIPABJAIOINI CUTHAM B BUjie NIPAMOYTO/bHBIX UMITYIbCOB
roaaeTcs Ha BXOZ NepelaTyuKa CO cXeMbl IU(ppaTopa anmapaTypsl.

Betany n KOHCTpyKUua

Bce xoHpeHcaTopbl, KpoMe C3, nOMKHBI 6bITh KepaMHUYECKUMH.
C3 — anekTponuTHYECKU, MoO0ro TUMNa, Ha HANPSAXKEHUEe HE MeHee
10 B. Pesucropsl — tuna MJIT-0,125 unu uM nogobuele. Karyiika
L1 conepxur 30 BuTkOR ripoBona auaMerpom 0,12 MM 1 HaMOTaHa Ha
KapKace THaMeTpOM 5—06 MM € NOACTPOEYHbIM CepleYHUKOM U3 Kap-
6oHunbHOTO Xesne3a. KaTyllKy XkeaTelbHO TOMECTUTh B 3KPaH.

Karymika BbIxomHOrO KOHTYpa L2 OeckapkacHas U HamaTblBa-
eTcss Ha onpaBke auaMmeTpoM 6 MMm. Karyiika comepXuT necsTh
BUTKOB ripopona auameTrpom 0,7—0,8 MM, OTBOx nesaeTcsi OT cepe-
auHbl, [poccent L3 — cranpapteii tHna M HHAYKTHBHOCTBIO
4—6 MxI'H. B xayecTBe aHTeHHH! riepenaTyiKka MOXHO HUCT0/Ib30BaTh
MOG6YIo WThIpeBYIO, AMUHON 30—80 cM. McTOYHMK nuTaHus AOMXKeH
ObITh pacCYUTaH HAa HOMHUHAIbHBIA TOK He MeHee 20 MA.,

IleyaTHas rnata BLIONHAETCST M3 JBYXCTOPOHHEro (GOnbrupo-
BaHHOT'O CTEKJIOTEKCTONMNTE, ToMuHO#A 1—1,5 MM, Co cTopoHs! ycTa-
HOBKH JleTajieil Gonbra COXpaHaeTcs MOTHOCTBIO, UTpasi posib obiiero
nposozna. OTBepcTus [0 BLIBOAB IE€TANEH, HE COeIMHIEMBIX C KOPILy-
COM, C 3TOif CTOPOHBI Pa33eHKOBLIBAIOTCS. YepTek NeYyaTHOH IUTaThl
€O CTOPOHbI COEAMHEHWH NPUBeieH Ha pyc. 3.29. BEIBOIbI KOHAEHCa-
TopoB C2 u C7, coequHeHHbIe ¢ o0mM rpoOBOAOM, HEOBXOIUMO MIpo-
nasTh ¢ 0beux CTOpOH IUIaThl. HesameicTBOBAaHHEIE BEIBOALI MUKPO-
CXeMBbl OCTABJISIIOT CBODOIHbIMY.
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32,5

Puc. 3.29. lNevarHas nnara

Hacrpoika

VbenuBIIuCh B MPaBUIbHOCTH MOHTaXa, MOAKIOYUTL ITHTa-
HYe ¥ NMPOKOHTPOJMPOBAaTh HaJlWyue BbICOKOYACTOTHHIX (14 MI'u)
konebaHuit amiuuTyaoi oxkos1o 200 MB Ha BhiBOzie 14 MUKpOCXeMBI.
OrcyTcrBe KoslebGaHull CBUIETEIbCTBYET O HEMCHpaBHOCTH JInbO
KBapua, 1100 MUKpOCXeMbl.

[Ipy HanUYWKU YaCTOTOMEpa ceplevyHUKoM Karymku L1 ycraHo-
BUTH YacTOTy paBHO# TOYHO 14 MI'u. Ecnu naxe npu BbIBepHYTOM
CeplieYHHKE 4acTOTa OCTaeTCsl MeHbilie HeobXomumoll (MHIyKTHB-
HOCTb BKJHOUEHHAs NOCIENOBaTe/IbHO C KBaplleM CHUXAET ero pe3o-
HaHCHYIO 4acToTy), cjellyeT BMECTO KaTYILKH BasTh NOACTPOSYHBII
KOHJIEHCATop eMKocThIo 4—30 nd.

Hanee HeobOX0MUMO BpeMeHHO NMOIK/IOYUTL BXOO MONYISUUU K
IUTIOCY MCTOYHHWKA NUTaHusA, obecneduB TeM caMbiM paboTy BbIXOZ-
HOTo Kackafa nepeaaryuka. K mynam ocupmiorpada noncoe idHUTh
OTpe30K M30JMPOBAHHOrO npoBoda MuHO# 7—10 cM, npensapu-
TeJIbHO OOMOTaB UM aHTEHHY lepenaTyuka (3—4 Burka). Ha sxpaHe
JIOJXHBI HabmonaTees KoslebaHus dactotel 28 MI't. Cxumas wig
pacTAruBas BUTKU KaTyliku L2, nobutbcs MakcuMyMma aMIUIATYAbI
HabmogaeMbiX KoJlebaHuii.

B 3akioyeHue NpOKOHTPOIMPOBATh TOK, NOTpebisgeMbiil nepe-
natyukoM. IIpyu HanpsXeHuw nutaHus 5 B TOK HOMXEH jexars B
npenenax 8—10 MA.
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IlepenaTyrk oyeHb ymOOHO MCHOJBL30BATH COBMECTHO C NpHUEM-
HUKaMHU NpaMoro npeo0Opa3oBaHMsi, ONHCaHHbIMU B pa3nene 4.7.5.
Hcnons3ys B iepenaTylke U NpUEMHUKE OIMHAKOBbIE KBAPIIbl, JIETKO
nobutbcst Tpebyemoit pasHOCTHOI 4YacTOThl Ha BBIXOAE CMECHTess
[pUEMHHKa.

3.5.8. lNepeaaTunk mouwHocTbio 500 MBT

MpuHuuMnuanbHaa cxema

Iepenatyuk (puc. 3.30) Moxer paborath B AManas’oHe yacTOT
27,12—28,2 MTI'u. KoHkperHoe 3HaueHMe YaCTOTHl Omnpenessercs
npHUMeHsieMbiM KBapueM. B 3anaioniem reHeparope, peaan3oBaHHOM
Ha TpaH3ucTope VT1, MOXHO UCHONB30BaTh, KBApiibl KaK Henocpea-
CTBEHHO Ha YIOMSIHYTbIe YaCTOThI, TaK U Ha YaCTOTHI B 1Ba (TpH) pasa
meHblline. B nocnenHem cinydyae OydepHnlil Kackaj Ha TpaH3UCTOpeE
VT2 n0onomHUTeNbHO BINOMHSET GYHKUIUU ynBOUTeNs (yTpouTes)
YaCTOTBL

HowmuHane! 3/leMEeHTOB Kackaja 3aJaloNIero reHepaTopa yka3aHal
Ha cXeMme I cJlydyass MCIOJIb30BaHMSI KBapLEBOTO pe3oHaTopa Ha
14 MI'1. YacToTa BhIXOIHBIX KOJIeDaHuii TepenaTyrKa Npy 3ToM Oyner
paBHa 28 MI'Ll. AMIUIMTYHas MaHUTTYJIAIMS OCYECTBIIsIeTCS NyTeM

%/m

82k  yT1
Cc1
0,01mk .——@)
c2 C4
a1 100
14 My 180 ]O

1]
_L i 1
2 [Jrs | ca
%’ [{}gnezo‘rez

VT1..VT3 - KT3156
VT4 - KTB46A

Puc. 3.30. MpuHynnuansHas cxema nepeaarinka MoLHocTeio 500 mMBT
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KOMMYTAUU IMHUTTEPHOM 11eNH TpaH3ucTopa OyhepHoro xackazna ¢
TIOMOMIBIO 3IEKTPOHHOro Kmoyva VT3, ynpas/iseMoro uMItyjibCamu ¢
BbIXOJa K paTOpa.

MpwvHuun BgeiicTeuA

Ycnmarens Momuoct VT4 pabGoraer 6e3 HavyanbHOrO CMelne-
HUs Ha Oase, 4TO obecrieynBaeT OTCEYKY KO/UIEKTOPHOTO TOKA BO
BpeMs OTPULIATE IbHbIX [TOTY[IePUONOB BXOAHOIO HAIPSXKEHUs. YToJ
OTceuky BbiOpaH Menbiie 90° 3a cueT npuMEHeHHs B IMHUTTEPHOH
ueny HU3KooMHOro pesucropa R9. TlocrosHHas COCTaBisomas
SMUTTEPHOTO TOKAa CO3JaeT Ha HeM [iajeHue HalipskeHus, cMe-
maoniee paboyyio TOYKY TPaH3UCTOpa B OOJIACTb OTPUIIATEILHBIX
HamnpsiKeHuil Ha Oa3e. YMeHbllieHue yIa OTCeYKu 61aroTBOpHO CKa~
suiBaercss Ha KIIJ{ BBIXOMHOTO Kackaga, KOTOPHIA MpU TIATENbHON
HacTpoiike MoxeT gocturathb 70 %.

Beixognoit Il-kontyp C10-L3-Cl1 obecnieyuBaer IofaBiieHHe
BBICIIMX I'apMOHMK KOJUIEKTODHOrO TOKa M COIVIACOBAHHWE BHIXOHA
YCUJINTEJNISS MOUIHOCTH ¢ aKTHBHOH COCTaBJISIONIEH COINPOTHBIICHUS
aHTeHHbl. PeakTuBHag COCTaB/IAIOMmMAs 3TOTO CONPOTHUBJIEHUS KOM-
[IeHCUpYeTCs YAIMHUTEIbHOMA KaTykod 14, B 6ydepHoM Kackaze
NIPUMEHEHO YaCTUYHOE BKIIOYEHHE KOHTYpa B KOJUIEKTOPHYIO LeMb,
yTo obecrieyuBaeT Jyviiee ogaBieHue OCHOBHOM IapMOHUKH IpU
YMHOXEHHH YaCTOTHI.

> L
+9B...12B
[+ KanTene

Puc. 3.31. llevarHas nnara
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AeTanu n KOHCTpYKUUSa

ITeyarHas rinara BbIIOJHEHA U3 OQHOCTOPOHHETO CTEKJIOTEKCTO-
suta. Ee pa3Bomka mipuseleHa Ha puc. 3.31. Kpapuessiil pe3oHa-
Top Ha 14 MTI' ucnons3oBaH ManorabaputHeiii Tuna PK-169. Ecin
IpeanonaraeTcs NpUMEeHeHUE pe3oHaTopoB Ha ouanasoH 9 MIn c
TIOC/eIyIOIKMM YTPOEHHEM 4acTOThl, TO HOMMHaJIB! 37eMeHToB C2,
C3 u R2 nHeobxogumo usmenuts Ha 180 nd, 120 nd u 2 kOM coor-
BETCTBEHHO.

Ilpn ucnonp3oBaHMU KBaplLeB HENOCPEINCTBEHHO HAa 4acroTy
U3JTyUeHHUsI CXeMY CIIeAyeT BULOU3MEHUTD, BKJIIOUUB B KOJIIEKTOPHYIO
uens TpaH3ucTopa VT1 koneGarensHbiil kKOHTYD. JleBass obknanka
KonzeHcatopa C4 mpu 3TOM JOMKeH MOAKIIOYAThCA K KOJUIEKTOpY
TpaH3ucTopa. Karyuka 310ro KOHTypa I0KHa COepXaTh 8 BUTKOB
nposoza quamerpoM 0,35 MM Ha Kapkace IMaMeTpoM 5—6 MM ¢ MoA-
CTPOEYHBIM CEpIEYHUKOM U3 KapOOHUIIBHOTO XeJe3a WIH BBICOKOoYa-
cToTHOTrO (heppura. KoHneHcaTop KOHTYpa AOJIXKEH UMETh €MKOCTh
27—33 n®.

Karymxku L1 u L4 HaMaThIBalOTCA Ha TakKMX Ke Kapkacax U conep-
Kat 2x5 1 15 BUTKOB COOTBETCTBEHHO, NIPUYEM B IIEPBOI U3 HUX pHUMe-
HeH niposoz auaMerpoM 0,35 M, a Bo Bropoii — 0,18 mM. L2 npencras-
asier coboil cTaHAapTHRIM Apoccens MHAYKTUBHOCTBIO 20—30 MkIH.
Karymka L3 6eckapkacHasi, COOep>KUT 7 BUTKOB NpOBOAa AUaMETPOM
0,8 MM, HAMOTaHHOrO BUTOK K BUTKY Ha OMpaBKe TUaMeTpoM 6 MM.

Tpansucrop VT4 nonesHo cHabauTb HEGONBUIMM PafUaTOPOM.
Ecm kopnyc nepejaTyvka MeTaUIMYECKMH, a 3TO BCerda xeja-
TEJIbHO, TO BBIXOZHOHN Kackag MOXHO coOpark Ha TpPaH3UCTOpE
KT644, 3akpenuB €ro HEMOCPeACTBEHHO Ha KOpIlyce. OTOT TpaH3u-
CTOp UMeeT p-n-p MPOBOAMMOCTb, U €0 KOJUIEKTOpP COeIUHSIETCS C
00myM rMpoBoaOoM. Tak KaK KOHCTPYKTUBHO KOJUIEKTOP COEIUHEH C
MeTa/UTMYECKOi TUTAaCTHHOM, UMeromeiicss Ha KopIlyce TPaH3|CTopa,
TO HM30JIIIMOHHAs [POKJIANKa MeXIy TPaH3UCTOPOM M KOpIYyCOM
nepefaTyuka He oHago6UTes, Cxema BBIXOZHOTO Kackaja AjIsl 3TOro
cnyuast npuBefeHa Ha puc. 3.31. Karymka L1 conepxur 2—3 BuTKa
nposoza auaMeTpoMm 0,18 MM 1 HaMaTbIBaeTCs 1oBepX KaTymky L1.
ITeyaTHyio ATy NpHU 3TOM HEOOXOIUMO CKOPPEKTHPOBATh.
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Puc. 3.32. BapwaHT BbIXO4HOI 0 Kackaga

Bce xoHIeHCATOPB! B CXeMe MPUMEHEHBI KepaMUyecKue, Harnpu-
Mep tuna KM-6. Tpansucroper KT315 MoryT uMeTts moboii OykBeH-
HbIfl MHAekC WK 3aMensiorcs KT3102. B xayecrBe auTeHHH Xeja-
TeJIbHO MCMOMb30BaTh WUTHIPh UIMHOH 1,2—1,5 M.

HacTpoiika

CHavasa BnauBalOTCs B IUIAaTy JETasiM, OTHOCSIIMECS K 3amalo-
IeMy reHepatopy (Bce M0 pe3uctopa R4 pkmountensHo). K atomy
pesucropy MNOAKIIOYAETCSl BBICOKOYACTOTHBIM ocuwwiorpad, U Ha
Kackaj [1oxaercst HanpsxeHue nutanus. Ha akpane gomxHb! Habmo-
JaTbCs CUHYCOMAAIbHbIE Konebanus amrumryaoi 1,5—2 B u vyacto-
toit 14 MI'u. [Ipnunsoil ux oTCYTCTBUSI MOXET OBITH TOIBKO Helpa-
BWJIbHBII MOHTaX WM HEUCIIPABHBIN KBapLIEBLIA pe30HATOP.

Y6eauBIIKCh B HAIMYMM Kosie6aHuil, cobupatoT GydepHblii Kackam
1o pesucropa R6 BrmouKTenbHO. Bxox MoAyasTopa BpeMEHHO coe-
IUHAIOT C IUIIOCOM UCTOYHMKA nuTanusA. Ha akpase ocuwiorpada,
MOAKJIIOYEHHOTO K pe3ucTopy R6, momxubl nabmonatees konebanus
4acToTel 28 MI'. AMIUIMTYABI B COCEIHUX MEPUOIaX MOTYT OTJIH-
4aThCs APYT OT Apyra (Yepes3 OIHy) 3a CYET IJIOX0H MMIbTpauny nep-
BOIl TapMOHHMKHM 3aJaloLIero reHepaTtopa. BpamienueM cepaeyHuka
KaTymku L1 HeoOXOIMMO CBECTH K MUHUMYMy 3TH pa3jIuyMsl.

Jlanee BraMBalOTCS OCTAJbHBIE AETalM, ILIYMbI OCuWUIOrpada
3aKOpayMBalOTCSl U paclosaraloTcsi B HENMOCPEACTBEHHOM Onu3ocTu



naga 3. Mepegaryuky koMaHa ' 173

OT CcepefuHbI aHTeHHbI. YyBCTBUTENBHOCTh OCLMIIOTpada ycTaHas-
nvBaercsi MakcuMansHo#. Ilocne BtoueHUs MUTaHKMsA BpaileHHeM
cepmeyHHKa Karymiku L4 ycraHaBiMBaeTCss MaKCUMyM aMIUIUTYOBI
HabmonaeMbIx KonebGaHuil. 3aTeM YTOUHsSIeTCA MOJIOXKEHHe BUTKOB
karymku L3. HeobxonMMo BHYTPh 3TOi KaTYIIKK BHECTU [TMHLIETOM
KapOOHUIbHBIN WK GepPUTOBbIi CepIeYHUK.

Ecnu npu npubmikeHun cepievHMKa aMmIMTyna HabmonaeMblx
Kone6GaHUil yBeIMUMBAETCs, 3HAUYUT MHAYKTUBHOCTb KaTyIIKU Heno-
craroyHa. Heo®xoquMo HaMoTaTh HOBYIO KaTylIKy, yBEJIUIUB YUCIIO
BUTKOB Ha 1—2. Ecnu aMmMryZa yMeHbINajlach, 3HA4WMT, MHAYK-
TUBHOCTb O0sbitie TpeOyeMoi ¥ HeoOXOAMMO aKKypaTHO pacTsiHYTh
BUTKH KaTyIKK 10 PUKCcauMH MaKCUMyMa aMIUIUTyAbl HaOmofaeMbIX
konebaHuil. [Tocne 3T0ro yroUHUTH NONOXKEHUE CepaeuHHKa YIUTMHU-
TeJIbHOM KaTywiky L4,

Tok, norpebnsieMslil nepesaTyvkOM NpPU HANPSXEHUU MUTAHUSA
12 B, nomxeH nexarb B npenenax 80-—120 MA. BbixogHasi MOILHOCTb
npu 3toM Oyner nopsaka 500—700 MBT (cyllecTBEHHO 3aBUCUT OT
IUTMHBI aHTEHHBI).
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3.6. Nepenatumnkm ¢ 4aCTOTHO Mmoaynauuen

3.6.1. OQHOTPAH3UCTOPHbLINA NEepefaTYnK

MpuHunnuansHas cxema

Pa”ee oTMeuyanoce, 4YTO MpPUMEHATH U paaMOyIlpaBAeHUs
MOXKHO TONBKO y3kONonocHylo UM ¢ meBuanueis, nexaieil B npe-
nenax 2—10 kIl HIvpuHa gUCKpUMMHALMOHHON XapaxTepUCTUKHU
YM-npuemMHUKa OOBIYHO BEIOUpaeTcsl yyTh Oonpiieil. 9T0 03Havaer,
yTO CTaOUNBHOCTb HECymIeH 4YacTOThl NepegaTyrdKa JONKHa OBITh
TaKOM, YTOGBI CUTHa (TIpH OTCYTCTBUM MOOYJISILIMK ) BCE BpeMsi Mora-
JaJ1 IpUMepHO Ha cepeMHy XapakTepUCTUKU. Ecnu ZOMyCTUTh BO3-
MOXHOe cMenleHue Hecymel Ha 10 % OT mupUHBI TUCKPUMHUHAIH-
OHHOI1 XapaKTePUCTUKH, TO aOCONIOTHHIN YXOM YaCTOTH IIepefaTurKa
He moxeT npesbimarh 200 [, a 3HaunT, OTHOCUTEILHAS HECTAGHIL-
HocTb B auanasoHe 27 MI'y gomxHa 6eiTh He xyxe 7-10, 4o MOXHO
06ecIeynTs, TONBKO IIPUMEHSIST KBApLIEBYIO CTa0WIM3ALHMIO YACTOTHL.

CxeMa npocreiiniero nepefaryMka ¢ BapukanoM B KauecTBe 3Jie-
MEHTa YIpaBneHHUs 4acTOTON IpuBeneHa Ha puc. 3.33. BxnoueHue
BapHvKana nocjae 10BaTeNnbHO C KBapieM NOBLIAET YACTOTY, O3TOMY
IUIs. KOMIIEHCAIlMM HayaJlbHOTO CABMra npuMeHeHa karymika L1,
Pesucrop R1 mpemnstcrByeT LIYHTUPOBAHMIO BapHUKamna BBbIXOOHOM
nenelo mudparopa. BexogHas uerlp nepegaryvka MmoaHOCThIO aHa-
JIOTUYHA OMHKCaHHO B pa3aene 3.5.5. Heckonbko Oonbiieii BeiOpaHa
eMrocTs C4 s ocnabneHus CBsI3M aHTEHHBI C KOHTYPOM, YTO HeoO0-
XOMUMO JMUlsi YMEHBIIEHUS €€ MeCTabUNM3MpYIONIero BIHUSIHHSI Ha
pexuM paboTsl reHeparopa.
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Puc. 3.33. [lpuHuunwansHasa cxeMa npocTteiiuero nepegativka ¢ YM

Yacrora KonebaHWii omnpenensieTcs NPUMEHAEMbIM KBapLEBbIM
pesoHatopoM ZQ1 u MoxeT nexartb B npegenax 27,12—28,2 MI'u.
BrixopHast MomHoctb 5—10 MBt. TpeGyemasi aMIMTyna MOLyIupy-
IOILMX UMITY/IbCOB 4—35 B, neBUanyst 4aCTOThI IIPH 3TOM I0JOXKHMTEIb-
Hasi ¥ cOCTaBIsieT BenmuuHy 2—3 kI,

AeTanu u KOHCTPYKUMS

Jeranu M KOHCTPYKUMS HHM4YEM He oTaMdaiTcss oT GecKBaprie-
BOro BapuaHTa (pa3nen 3.5.1). Bapukai MOXHO 3aMeHUTb J1100BM U3
cepuu KB109 unu marpuueit KBC111. ITeyarHas nnara uzobpaxeHa
Ha puc. 3.34.

Karymxa L1 conepxur 18 ButkoB nposona auaMetrpoM 0,18 mm
Ha TaKOM e Kapkace, uto u L2,

Hactpolika

Hacrpoiika cBOAMTCS K yCTaHOBKE cepAevyHMKa Karymku L1 B
TAaKOE MOJIOXEHHUE, NPU KOTOPOM YyacToTa KonebaHWi paBHa Benu-
4rHe, YKa3aHHOHM Ha KOpIlyce UcIonb3yeMoro Kesapua. MaMepurs ee
MOXHO nM(MPOBBEIM YaCTOTOMEPOM, PACHONOXKUB €ro 3aKOPOUECHHBIE
HIyMBl B HEIOCPeACTBEHHOM OnamM3ocTH ot aHTeHHbl. Ilepekniouus
HIYIBI HA BXOA Oocuwiiorpada, ycraHaBJMBAaIOT MakKCHUMYM aMIUId-
TYABl HabmoaeMbIx KonebaHUii ¢ IoMollbIo cepaeyHrKa L2,
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K axTene

vD1

Puc. 3.34. lNevarHas nnara

ITpu otcyrerBUM yacTOTOMEpa MOXHO BOCIOJB30BATLCS MPUEM-
HHMKOM, NpeIBapUTeNbHO HaCTPOEHHBIM Ha pabouylio 4acToTy mnepe-
AaTyvka. MeToooM nocienoBaTebHOTO NpUOIvKeH s, BpallleHueM
cepoeunukos L1, L2 pobuBaioTcs MakCMMyMa HaOIIOfaeMbIX Ha
BBIXOZle NpHeMHHKa uUMIynbcoB. K BXooy mepenaTyMKa MpU 3TOM
JomKeH OblTh MOAKIIOUEH wmHdpaTop. MolIHOCTE NepegaTynka
MOXHO perylupoBath B UHTepBaje 3—20 MBt non6opoM BeauuHMHbI
conporusiieHus R3 B npenenax 27—470 Om.

3.6.2. [IByxKacKkaaHbli nepefaTumk

MpuHUMNnanbHan cxema

Cxema nepenaruuka (puc. 3.35) He uMeer Kakux-mb0 ocobGeHHo-
creil. Yacrora 3afatoniero reHeparopa cTabuinM3lpoBaHa KBapleM
ZQ1. IlogcrparBaeMasi MHAYKTHBHOCTh L1 obecneunBaer KOMIeH-
CalMIo yXxoma JacToThl KojebaHUil KBapueBoro pe3oHaTopa 3a CueT
BKJIIOUEHHUsI MOCTIEeJOBaTelIbHO C HUM BapUKanmHoH Matpuupst VDI.
BrixomHOI Kackal mepelaTukka, CoOpaHHbI Ha TpaH3uctope VT2,
paboraer B pexuMe knacca C, yro obecneuuBaer Bbicokuit KITJT
KackajJa U BO3MOXHOCTb YCTAaHOBKHM HOMHUHAJTLHOH BBIXOLHON MOILIHO-
CTH IIyTeM nondopa BenuukHel pesucropa R8 B mpenenax 10—50 MBr.
Hpoccens Jpl ynyumnraer comacoBaHUE BBIXOMHOrO KacKama mnepe-
JaT4ylKa C YKOpOUEHHOH aHTEeHHOH. B cxeMe npuMeHeH KBapleBbii
pe3oHaTop Ha 27,12 MTI'u.
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Puc. 3.35. lNpyvHuunvansHaa cxeMa AByXKackafHoro nepearyvka

AeTann n KOHCTPYKUUSA

B cxeMe rmepelaTyMkKa BCe IIOCTOsSIHHBIE pe3UCTOPHI— THIIA
MIJIT-0,125. Tpansucropsl MOXHO 3ameHuTbh Ha KT3102 ¢ mobeM
OykBeHHBIM MHAEKCOM. KonneHcaTopel — kepamuyeckie KM-6 uimm
UM aHanoruyssle. Bapukannayio matpuiy VD1 MOXHO 3aMeHMTb
aByMms (MK gaxe onHKMM) BapukanaMu KB109 ¢ mo6biM GyKBeHHBIM
uHaekcoM. I1pu aToM MOXeT MoHanoOUTHCA nonbop pesucropa R1
st obecrieyeHUs 3aJaHHOH IeBUAIUH.

Kartymku L1 u L2 namMoTanbl Ha KapKacax IMaMeTpoM 5—7 MM
C pe3b0OBLIM TOACTPOEYHBIM CeppeyHuKOM M4 U3 KapOOHMIBHOTO
xene3a. L1 umeer 20 BuTkoB mo6oro nposona auaMetrpom 0,2 MM.
L2—10 sutkoB nposofa nuamerpom 0,5 mm. Karymika L3 — 6eckap-
KacHasl, HaMOTaHa IIpOBOAOM auameTpoM 0,8 MM Ha OIpaBke IMaMe-
TpoM 6 MM. ConepXuT 5+5 ButkoB. [Ipl — craHmapTHBIi npoccenb
WHAYKTUBHOCTBIO 4—5 MKIH. AHTeHHa — TejeCKONUuecKass WM
HITBIPb U3 TONCTOTO MPOBOAa AMUHOM 50—60 cM.

BapuaHT reyaTHOH IU1aThl NepenaTyrka, COBMEMIEHHOro ¢ mud-
paTopoM, OMUCaHHLIM B pasgete 2.3.10, npusenen Ha puc. 2.50.
Hymepauuss netaneii Ha 1are INpHMeHeHa CKBO3HAs, IO3TOMY
HOMEpa 3JIEMEHTOB IlepeJaTyuka Ha IJjate ¥ MNpUHLMIUANBHON
CxeMe He COBIIAZAIOT, YTO ClenyeT yuecTb IIpd MOHTaxe. [TeuaTtHas
IylaTa BBHIIIOJHEHA M3 OQHOCTOPOHHErO CTeKJIOTEKCTONAMTa TOJIIU-
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Ho#l 1—1,5 mM. IIpu aBTOHOMHOM UCMOAB3OBAHUM MepenaTurKa He
COCTABUT TPYIA Pa3BECTH MeYaTHYIO IUIATy CaMOCTOATENBHO, UCIIONb-
3ys puc. 2.50.

HacTpoiika

Jl1si HacTpoMKK MepefaTyrMKa MOXHO BOCHONB30BAaTbCS OCLMI-
norpagoMm. HeobxomuMo, ycTaHOBUB MAakCUMAabHYIO UYBCTBUTEJIb-
HOCTh KaHajla BePTUKAJIbHOTO OTKJIOHEHHS, 3aMKHYTb HAaKOPOTKO
mynsl ocumwUlorpada ¥ pacnojJoXUTh UX Ha pacctostHuK 5—10 oM ot
aHTEHHBHI lepeJaTuuKa. BKIIOUMB NMUTaHUE MeperaTyuka, Noouepen-
HOH noxpcTpoiikoii cepaevyHukoB karymek L1—L3 u pacrarusanueMm
(cxatuem) BuTKOB L4 106UThCs MakCUMAIBHOTO pa3Maxa konebanuii
Ha 3Kpaxe ocywuiorpada.

ITone3Ho yTouHMUTH 3HaYEHHE TEHEPUPYEMON 4acTOTHl TakK, Kak
3TO peKOMeHI0BaHo B pasnene 3.6.1. Ha pue. 3.36 npuseneH Bapu-
aHT nepejaTyiKa, B KOTOPOM MOXHO MCIIONB30BATh KBAapLEBHE pe3o-
HaTopHl Ha 13,56—14,1 MI'i ¢ nocnenyommM YMHOXEHHEM YaCTOTHI
Ha gBa. /laHHble KaTyHIeK Takue xe, KaK U y I peabLIyllero BapuaHra,
3a MCKJIoueHueM L2, koTopasi 1omKHa cogepxarb 6 BUTKOB poBoIa
nuaMetrpoM 0,25 MM.

R1
82k

Bx. JL D

Q1
14MIy

VD1 q& 20K

VT1..VT2 -KT3154 VD1 -KB1096

Puc. 3.36. BapuaHT ¢ yABOEHUEM 4acTOTb!
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3.6.3. MNepepaTunKn Ha MHTErpasbHOM MUKpOCXEeMe

MpunuunmanbHas cxema

OcCHOBHbBIE XapaKTepPUCTUKH [epBOro Nepejarykka ciedyomue:

¢+ pabouas yacrora — 28 MTI'L;

¢ MonHOCTh nepenarurika — 10 MBr;

¢ neBUayUs yacToThl — 2,5 kI

Mepenatuuk (puc. 3.37) peann3oBaH Ha CreHUATM3UPOBAHHOM
MHKpOCXeMe, paHee ucnonb3osaslieicss 8 AM-Bapuanre. Omnune
OT MOC/IeHEro 3aKI0YaeTCsl B TOM, YTO KBapleBblit pesonarop ZQ1
Teneps MOAKIOYEH K MOAy/IATOpY Ha 6a3e BapuKana, MMewoneMycs
B cocTtase MUKpocxeMbl. Katymka L1 mo-mpexHeMy UCNONb3yeTcs
IUIsl TOYHON YCTAHOBKM 4acToThl. KoMaHAHas MOCHUIKA IOJAeTCs
Ha noTeHuuMoMeTp R4, ¢ moMouibio KOTOpOro MOXHO perylndposarb
JeBUalHIo YacTOThI 3a/1aI01ero reHepaTopa.

Ycunennsle konebanus yacroroii 14 MI'n mocrynaior Ha BXOX
BBIXOIHOrO Kackaza, paboTarouiero B pexume yIBOeHMsT 4acTOThI 3a
cueT cooTBeTCTBYONIeN HacTpoiiku Koty pa L2C9. Tpansucrop VT2
He MCIONb3yeTCs.
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Puc. 3.37. lpyHuunuansHasa cxema nepeaaryvka
Ha cneyuann3npoBaHHoO MUKpocxeme
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AeTanu i KOHCTPYKUNS

ITeuaTHas nnara nepenarurka u3obpaxeHa Ha puc. 3.38. Karymka
L1 HamoraHa Ha Kapkace IMaMeTpoM 5—6 MM C MOACTPOEYHBIM Cep-
AeYHUKOM U3 KapOOHWIBHOTO Xese3a U conepKUT 30 BUTKOB NpoBOza
avaMetpoM 0,12—0,15 mm. Karyuika BeixogHoro koHrypa L2 6eckap-
KacHast 1 HaMaThIBaeTCsA Ha onpaske nuamerpoM 6 MM. OHa ComepXUT
JecsATh BUTKOB NpoBoga auaMerpoM 0,7—0,8 MM, oTBOZ menaeTcsi OT
cepeauHsl. Jlpoccens 1.3 — craHpaptHeiii Tna JIM UHIYKTUBHOCTbBIO
4—6 MkI'H. B KadectBe aHTEHHbI [lepeIaTuMKa MOXHO HCIONL30BaTh
moOyio WThIpeBy0 AHHOH 30—E80 cMm.
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Puc. 3.38. lNevyarHasa nnara

HacTtpoiika

Hacrpoiika nepemaruvka MOJHOCTbIO aHAJIOTMYHA OMUCAHHOW B
pa3nene 3.5.7. B 3axsmoueHre yCTaHaBnuBaeTcs deuanust. [ist atoi
LleJI MOXHO MCIONb30BaTh COOCTBeHHHI npueMHUK. Ha Bxon nepe-
JaTuMKa MOJAeTCst KOMaHIHas OChUIKA OT (hopMUpOBaTes.

IMonxmours ocuumnorpad K BbIXOAy NpUeMHHMKa (IO KoMmapa-
TOpa), HabMIOIAIOT NPAMOYTOIbHBIE UMIYJIbCh KOMaHIHOM MOCBUIKU
(OpMeMHUK W nepefaTudK pa3sHeCeHbl Ha pacCTosiHue 2—3 M,
aHTEeHHBI OTKJIIOYeHbl). BpanieHueM norteHuroMerpa R4 w3 nesoro
1O cXeMe HOJOXeHUs1 HeoOXOAMMO MOoNMaTh MOMEHT, KOria aMIju-
TyAa UMIYJIbCOB Ha BbIXOAE NpyueMHHUKA repeCTaHeT HapacTaTh.
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MoIHOCTb NepefaTyiKa MOXKHO JIETKO MOBBICUTH A0 40—60 MBT.
JU1s1 3TOr0 JOCTaTOYHO UCTIONB30BaTh MMEIOIIMIICA B MUKpOCXeMe
TpaH3uctop VT2. U3MeHeHus1, KOTOpble HEOOXOIUMO IPOU3BECTH B
cxeMe, U300paxeHs! Ha puc. 3.39.
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Puc. 3.39. lNosbiwernne MowHocTn 4o 50 MBT

Karymka L2 Teneps momxHa uMeTh 6 BUTKOB IIPOBOAA nvaMe-
TpoM 0,25 MM ¥ MMeTb TaKOH Xe KapKac ¢ CepaeyHMKOM, yto # L1.
HApoccens L3 — AM-0,1 na 20—50 MxI'n. L4 aHanormuna L2, Ho
MuMeeT 8 BUTKOB IPOBOAA. YUIMHSIIOIWI 1poccesis L5 Takoit xe, Kak
Y B TIpEMIBIAYIIIEM Clydae.

HopaboTraB cxeMy Tak, KakK 3TO ITOKa3aHO Ha puc. 3.40, MOXHO
TIONYYUTE BBIXOAHYIO MolnHocTh 200—500 MBT npu HanpsxeHuun
nutanus 4,5—9 B cootBerctBenno. Karymika 1.3 3mecs 6eckapkac-
Hasl, HaMaThIBaeTcsl (Ha onpaBKe auaMeTpoM 3 MM) ripoBoroM 0,6 MM
U COIEepXHUT 15 BUTKOB C OTBOAOM OT IIECTOrO (CBEpXYy IO CXEMe).
BeixonnHoit Tpan3uctop — KT645, KT646, KT6035.
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Puc. 3.40. YaenviqHenvie MoLHocTy o 500 MBT

3.6.4. NepeaarumK NOBbIlLEHHON MOLHOCTH

MpuHuKMnuanbHas cxema

MaxkcumMansHasi MOITHOCTS TEpeJaTYMKOB JII00UTEsCKON anma-
paTypsl paguOynpaBjeHHs, KAK OTMEYaJIOCh paHee, MOXET AOCTH-
rats 1 Br. BapuaHT Takoro nepenardnka, cobpaHHOTO U3 JOCTYITHBIX
netayedl, npuBefeH Ha puc. 3.41. Cxema 3amalomero reHeparopa
OTIIMYAETCsT OT paHee PaCCMOTPEHHBIX TOJHKO HOMHUHAJIAMU OTHEJTh-
HBIX feTaned.

Ha Ttpansucrope VT2 cobpan 6ydepHsiit Kackan. 3mech, Kak U B
OKOHEYHOM ycuiuTese, NIPUMEHEHBI TPAH3UCTOPHI P-N-P CTPYKTYPHI,
obecrnieunBalONe BO3MOXHOCTH HENOCPEICTBEHHOTO KpeTuieHus
TPaH3UCTOPOB K OOILEeMy paamaTopy, HalpuMep KOpIycy Mepenar-
YHKa.

Bydepusiii kackan paboTtaeT B pexume Kkiacca C 3a cyeT TOro, Yto
NOCTOSIHHASI COCTaBJIsIo1as 6a30BOr0O TOKA CO3[A€eT NajieHUe Harps-
XeHus Ha pe3uctope RS, cMemaoniee pabouyio TOUKY TpaH3UCTOPA
B 00J1aCTh NOJOXUTETBHBIX HalIpsiXeHn i Ha 6a3e. Hanomuio, uto mist
TPaH3UCTOPOB P-N-p CTPYKTYPHI NOJIOXKMTENbHbIE HATTPSXEHUS SIBJISI-
I0TCS 3aIMPAIOIIMU.
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vT1 -KT3154 ZQ1-27,12Mly

VT2...VT4 -KT64456  [lp1 - 20 MxTH
VD1 - KB1096

Puc. 3.41. puHunnnansHas cxemMa nepefarymnka MowHoOcCTsio 1 Br

B BbIXOIHOM KacKaje IpUMEHeHO TOYHO Takoe Xe BKJIIOYEHHE,
HO yXe [BYX TPaH3UCTOPOB, COeAMHEHHBIX MapajUleabHO MO Mepe-
MeHHOMY ToKy. OO1rieil Harpy3Ko# 1151 HuX sABsAeTcs Apoccens dpl.
s emte 6onbIero yMeHbsIeHUs yrila OTCe4kH, 9To rossimaeT KT/
Kackajga, rToMuMo 0a30BHIX Lielleil yCTaHOBJIEHs!I HU3KOOMHBIE pe3u-
CTOpH ¥ B SMUTTEPHBIX UEISIX TpaH3UCTOpoB. 1lockobKy BhIXOAHAs
MOIITHOCTH TlepeJaTyuka ROCTaTOYHO BesMKa, Mist 3¢hdeKTHBHOrO
CHUXXEHHUs aMIUTMTYAsl BBICIIMX TapMOHMK Ha BEHIXOJle TpUMeHeH
nByx3BeHHsIl [T-06pasusiit duistp C9-L6-C10-L7-C12, obecnieun-
BaommMi ocnabnenre 6mxaiiulell BTOpoi rapMOHMKH He XyXe, 4YeM
Ha 32 nb.

Bropoii 3apaveif, permiaeModl GuUIsTpOM, SIBISETCS COrJIacOBa-
HHe BBIXOIHOTO COINPOTHUBICHUS YCUIUTEISI MOIMHOCTH C aKTHBHOH
COCTaBJISIIONIEN BXOJZHOTO COIPOTUBJIEHUSI aHTeHHHl. PeakTHBHast
COCTaBJISIIOIIAsT 3TOrO COIIPOTMBIIEHHSI KOMITEHCUPYETCS YIITUHUTE b
HOM karymko# L8, Moaynupyoiue uMITyIsCH MOJAIOTCS B TOUKY
coennHenus aneMeHToB R1 1 Cl.

deTanu n KOHCTPYKUUSA

ITevarnyio rnary (puc. 3.42) xenateNsHO U3TOTOBUTD U3 IBYXCTO-
POHHETO TEeKCTOJIUTA, OCTaBUB (DOIBTY CO CTOPOHBI PACIIONOXKEHHS
JeTatei B KayecTBe oOIIETo MpoBoja. IS MCKITIOUeH!s 3aMBIKaHUT |
BBIBOIOB JI€TajIeit Ha KOPIIYC OTBEPCTHsI TIOJ BBHIBOILI Pa33€HKOBHI-
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- +9B..12B

Rl

VD1 R3 R4

Puc. 3.42. [lewarnasi nnara MOWHOIO Nepefarinka

BalOTCs. HpI/I HCTIOJIB30BaHUMA OAHOCTOPOHHEIO TEKCTOIUTA MOXKET

norpeboBaThCs 3KpaHupoBka Karymek L1—L5, L8.

KBapueBsiii pe3oHaTop B 3ajalolieM reHepaTtope MoXeT ObITh
HOPMHUpOBaH Ha mo0yilo vacrory auarnasoHa 27—28 MIu, paspe-
IIEHHOTO JUISl amMapaTypsl pamuoynpasienus. Tpausucrop VT1
MoxHO 3aMeHuTs KT3102 ¢ mo0siM OykBeHHBIM MHIEKCOM. [laHHEbIe
Karyuiek npusegeHs B Ta0im.3.2. Cepaeunnk MP-100 nipencrasisier
coboii BUHT 13 KapOOHMWIBHOTO XeJie3a ¢ pe3sboit M4,

HaMOTOYHEIe AaHHBIE KATYLIEK Nepeaarynka Tabnnya 3.2
caryun | awmos | mposonawm | xapcaca s | TPMesas

L1 15 0,25 5—6 Ceppeunnk MP-100
L2 10 0,25 5—6 CepneyHuk MP-100
L3 3 0,25 5—6 Mosepx L2
L4 5+5 0,25 56 CepaeyHnk MP-100
LS 2 0,25 5—6 Mosepx L4
L6 6 0,8 BeckapkacHas Ha onpaske 6 MM
L7 6 0,8 BeckapkacHas Ha onpasxs 6 MM
L8 15 0,35 5—6 CepaeyHuk MP-100

Apoccens Ap1 20 MKIH — - ARM2,4 -20 mklH
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Bce konpeHcaTopsl — Kepamuueckue turia KM-5, KM-6 wm K/I.
Pesucropst R9, R10 pomxHs! O61Th paccuvTaHB! Ha MOIIHOCTS PaccerBa-
Hust 0,5 Br. Tpansucropst VI2—VT4 kpersitest kK 061eMy pagyuaTopy,
B KauecTBe KOTOpOro-y00HO UCTIONB30BaTs KOPITYC NepefaTIrKa.

Hactpoiika

Ilepen BkmOYeHHEM MUTaHUSI HEOOXONMMO BPEMEHHO 3a3eMIITh
MORYISIUMOHHEIM BXxon. Kartymka L8 He BmamBaercsi, a BMeCcTO Hee
KODOTKHMH TNPOBOAHMKAMHU MOIK/IIOYAETCS 3JKBUBAJIEHT aHTEHHbI
B BUje pe3uctopa Ha 27—33 OM, MOIMHOCTHIO He MeHee 2 BT.
AHTeHHBI{ BBIXOI IPU 3TOM 3a3eMsieTcs. K mynaM ocuwiorpacda
MOJXJTIOYUTS OTPE3OK U3OJIUPOBAHHOTO MpoBoxa uuHoi 10—12 cM
U IBYMsI-TPeMsI BUTKaMH JinaMeTpoM 1 cM HaMOTAaThb ero BOKPYT Kap-
kaca Karymek L2, L3, obecrieunB TeM caMbIM c1abyio MHAYKTUBHYIO
CBSI3b C TEHEPaTOPOM.

YyBscTBUTENBHOCTS OCLULIOrpada ycTaHaBIMBaeTCsl MaKCUMallb-
Hoii. Tlocne nopaum nuUTarOIero HanpsKeHUs], BpailieHueM cepieyd-
HUKOB Katymiex L1, 1.2, Heo6xoguMo 1o0UTHECS MakcUMyMa aMILTH-
Tynsl HabmonaeMsix koneGaHuid. Ecnu npu BpaimeHuu ceppedHuka
L1 yacrora HabmopaeMbIX KojiebaHMil 3aMeTHO MeHseTCs, ITO O3Ha-
JaeT, YTO reHepaTtop BO30yXjaeTcsi Ha Mapa3uTHOW 4actoTe M3-3a
CJUIIKOM OospLuoro 3HadeHust uHayktuBHOCcTH LL1. Cepreunuk atoit
KaTyLIKY CJieiyeT BHIBUHYMBATH [IO TeX IOp, IOKA YacTOTa He Iiepe-
CTaHeT U3MeHsThCsA. Eciu 3T0ro HepocTaTouHO, HEOOXOHUMO OTMO-
TaTbh 2—3 BUATKA.

Hanee mynsi ocuwuiorpada MOAKMIOYAIOTCS K 3KBUBAIEHTY
aHTEHHbI yepe3 racsiudid pesucTop comportuieHueM 5—10 kOwm.
Bpamenuem ceppeyHuka Kartymku 14 nonyyaiotr MakcuMyM Habio-
naeMbix kosebaHuit. J1s YTOUHEeHus MHAYKTUBHOCTEN KaTymiek L6
u L7 HeobxoguMo rooyepesHO TOmHECTH K HUM KapGOHMIBHBIMA
Wi (peppUTOBBIi cepieYHUK. Ecnu 3Ta MaHMIYNSLMS BuI3HIBAET
yMeHbllIeHue aMIUTMTY/bl BHIXOIHBIX KOje0aHui, TO MHAYKTUBHOCTD
Gonblie HeoOXOIMMOI, U ClleflyeT cierka pacTsHYTb BUTKU. B mpo-
TUBHOM CJIydae KaTyllKa IIEPEMAaThIBAETCS ¢ YBEJUYEHHEM KOIu4e-
CTBAa BUTKOB 710 7.

.
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B 3akmoueHme ycTaHasiMBaercsi Ha cBoe MecTo L8, u nopkmo-
JaeTcsl [ITaTHasl aHTeHHa JuIMHHOM 1,2—1,5 M. KopoTKko3aMKHYyThHIE
Mmynel ocuysUtorpada pacrionaratorest Ha paccrosiHiu 10—15 oM ot
aHTEHHBI, ¥ cepeYHHKOM KaTyluku L8 yctanaB/BaeTcsi MaKCMMallb-
Has aMIuvIATyia HabmopaeMmbiX koneOaumil. C IOMOIIBIO 4aCTOTO-
Mepa WIH IPUEMHMKA anmapaTypsl, Kak 3TO ObIJIO PEKOMEHOBAHO B
pasgene 3.6.1, oJe3HO YTOYHUThL 3HAYEHUE T€HEPUPYEMOU YacTOTHI
W, (pY HEOOXOIMMOCTH, CKOPPEKTHPOBATh ee CEPAECUHHKOM KaTYIIKK
L1. Ecmi pnst aToro notpebosanocs 6onee ofHOro odopoTa cepiey-
HHMKa, HeOOXOJMMO TIOBTOPHTH NIPEHbIAYIIie HACTPOUKH emme pa3, HO
yXe C IOJK/II0YeHHON aHTeHHOH. IlocKOMBKY Ha BbIXOAE INepespat-
4YMKa yXe NPUCYTCTBYET CHTHAJ, TO HEeT HeOOXOZMMOCTH IepeKo-
4yaTh OocLWIOrpad B IPOMeXYTOYHBIE TOYKH, €r0 MOXHO OCTABUTh
y aHTEHHBI.

MaxcumanbHast MOIIHOCTb, KOTOPYIO MOXHO ITIONTYy4YHThb Ha BBIXOE
nepejaTynka npeaaraeMoii cxeMsl Ipy HanpsiKeHnu nuranus 12 B,
MoxeT poctirate 2 Br. Ecnu ucnons3yercsi MMEHHO Takoif KCTOY-
HUK, TO MOIITHOCTb HEOOXOAVMO YMEHBLUXTh 10 pa3pelleHHO! BeH-
YHHBI, YBEWINBASI COTIPOTHBIIEHHS PE3UCTOPOB B 3MUTTEPHBIX LEITIX
BBIXOTHBIX TPAH3UCTOPOB.

T'lpy OTCYTCTBMM U3MEPUTENSI MOLIHOCTH e€ BETMUMHY MOXHO IpH-
6/IMXEHHO OLEHUTB IO TOKY, MOTpebiisieMOMY BBIXOIHBIM KacKaioM.
Ilpy HanpsikeHuM nuTavus 12 B v BeIXogHOW MOIHOCTH 2 BT TOK,
nOTpeObJIsieMBlit MAKETOM TiepeaTuyKa, COCTaB/IsUT Besmuuny 350 MA.,
ITockonpKy MOIIHOCTB, TIPH MOCTOSIHHOM CONPOTMBJICHWH HATPY3KU
MPOIIOpUMOHAIBHA KBaipaTy TOKa, TO, OYEBUIHO, BBIXOTHOH MOMIHO-
cti 1 BT 6yger cooTBeTCTBOBaTh TOK, PaBHBIi 3502 = 250 MA.

Ilpy XemaHUM MO3KCIIEPVMMEHTHPOBaTb, MOXHO MOMNpobo-
BaTb BMECTO JIBYX BBIXOIHBIX TPAH3MCTOPOB YCTAHOBWTH ONWH TUIIA
KT973A. CornporusiieHrie 6a30BOro pe3ucTopa IIpu 3TOM HeobXxo-
JAYMO YMEHBIIUTD 70 24 OM, a SMUTTEPHOTO — yBeJU4uTh 710 10 OM.
ABTODY yranoch IOJ1y4YnThb B pe3y/bTaTe TAKMX MAHWITYJISILIAN BBIXOI-
HYIO MOLIHOCTE 4 BT npu HanpsixeHuy nutanus 12,6 B. OdeBrHO,
TpebyeMbiit 1 BT MOXHO NOMy4WThs NP KCTIONB30BAHWK MUTAONIER
HaTapen Oosiee HU3KOTO HAMPSIKEHUs], YTO HEMAJIOBAXHO [UIs Tiepe-
HOCHOM KOHCTPYKLIMH.
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3.7. PacyeTt BbiXOgHbIX Kackaaos
nepepaTtyvuka Ha 3a4aHHYIO MOLLHOCTb

3.7.1. Pacuer ganbHOCTN AEeACTBUA NNUHUN
pagnoynpasneHun

BuixozHylo MoOIIHOCTS IepefaTydKa HeoOxopuMo BHOUpaTh
ucxozs U3 TpebyeMOH JanbHOCTH AEWCTBUS PafUOJMHUM yIIpaBie-
Husl. 17151 OpueHTHPOBOYHBIX PACUETOB MOXHO T0/IB30BaTHCSA GOPMY-
JIOH, MpuBeeHHOM B [2]:

I[ —\/7'\/F'4n'hnep, 'nnep. .hﬂp. 'nﬂp-hﬂ
Makc. —

Ea.MHH. A ’ (34)

i€ Hyae ~ — MakCuMasibHas JaJbHOCTD JEUCTBHSA, M;

P — BBIXOJHAst MOIHOCTb MepenaTynka, Br;

hnep_,h"p_ — BBICOTBI NOXBEMA HaJ 3eMJIEH Nepefaoniel H NPHEMHOIA

AHTEHH, M;

Npep.» Nnp. — KIT nepepatoweit 1 npreMHON aHTEHH;

hl1 — JENCTBYIOIAs BLICOTA [PUEMHOM aHTEHHH, M;

E, uu  — YyBCTBUTEJLHOCTb NPHEMHHUKA, B;

N — JUIMHA BOJIHHI, M.

HeiicTByloliasi BBICOTa YETBEPTHBOJIHOBOTO BHOparopa omnpene-
nsietcst popMyiont b, = A/ 2n. Eciv reoMeTprueckas fMHa aHTEHHH
(/) cywecTBeHHO MeHbllle [UIMHBI BOJIHBL, TO TONB3YIOTCS (POpMYyJIOn
ha = l/ 2

OnpegenuM 1151 npuMepa JalbHOCTH AEUCTBUS KaHaIa CBSI3U
cO cregylomuMu xapakrepuctukamu: P = 10 mBr (0,01 Br);
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Eqpun. = 3 MKB (310 B); Aupp =hy, = 1 M5 1 = 20 cM (0,2 M);
Nep. = 0:4; Nyp. = 0,2; wactora nepenarauka f = 27,12 MI'n.

OueBUIHO

hy=1/2=02/2 =0,1m; A = CJf = 3-108/((27,12:10% = 11 M,

IMoncraBuB 3TH 3HaYeHus B (GOpPMYJLy, TIONYIUM

7-40,01-4-3,14-1.0,4-1-0,2-0,1
’ZIMaKC.=\/ =46 M

3.107%.11

IIpMepHO TaKMMH XapaKTepUCTHKaMH 00safaloT MpocTeiillue
JeTcKue pajuoyIpasisieMbie UTPYILKM.

3.7.2. Pacuyer yKOpPOYeHHbIX aHTeHH

AHTeHHEBI ABAAIOTCA YCTPOMCTBaMU 0OpaTUMEBIMH, YTO O3Hayaer
HJIEHTUYHOCTD X [TaPaMeTpPOB KakK IIpu paboTe B pexuMe Tiepeyayy,
TaK ¥ B pexuMe InpueMa. HecMoTpst Ha OTHOCHTENBHYIO KOHCTPYK-
THBHYIO TIPOCTOTY 3THUX YCTPOMCTB, HeoOxomuMO oOOpaiaTh caMmoe
TIIaTeJbHOE BHUMaHMe Ha UX COIIacOBaHMeE KaK ¢ BBIXOIOM Iiepesat-
YHKa, TaK 1 ¢ BXOJOM IIpHeMHHKa,

B mpotuBHOM ciy4ae 3HepreTMUecKre XapakKTePUCTUKU pPalUONH-
HWHM U, KaK CJIC[ICTBHE, NAJIBHOCTD JIeACTBYS allapaTypsl MOTYT OT/IU-
YaThCsl OT MAKCHMAJILHO BO3MOXHBIX B HECKOJIBKO pa3. YUHThIBast 00pa-
TUMOCTb aHTEHH, PACCMOTPUM HMX TTapaMeTpsl Uil PeXuMa Tepeaui.
OKBUBaJIEHTHYIO CXEMY aHTEHHBI, TIOIKIIOUEHHON K BHIXOHY Iepesar-
YMKa, MOXHO TIpEe/ICTABUTh B BUJlE, M300pakeHHOM Ha puc. 3.43.

Puc. 3.43. SxkBusaneHTHasl cxema nepenallLiesf aHTeHHb!
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ConpoTuBieHue aHTeHHH B 001ieM cilydae KOMILIEKCHOE U Coflep-
XUT eMKOCTHyIO cocrasistiomyio (C,), nHAykTHBHY1O (L,) 1 aKTuB-
Hy©O (R, = R, + Ry). AKTHBHOE CONIPOTUBJIEHHE CK/IaJbIBAETCS U3
COMPOTHBJIEHNs NoTeps R, 00yCcI0BIEHHOrO [TOTEPsIMA Ha Harpesa-
HUE POBOJIHMKA aHTEHHHI ¥ OKPYXAIOIIKX €€ NPOBOISIIIHUX JEMEH-
TOB, ¥ CONPOTHUBJIEHUS U3JTydyeHus Ry .

910 conporuBieHue GakTHUYecKU MNpencTasisieT coboil Koad-
(buLMeHT, cBs3HBaONMIE MeXly co00il aMILINTYly HalpsiXeHHs Ha
3aXuMax UIeaJbHON aHTEHHB M aMIUIMTY/y TOKA Ha 3THUX Xe 3aXU-
Max. KoagdunmeHT uMeer pasMepHOCTs CONPOTUBJICHUSI U YYUTHI-
BaeT Ty 4acTh MOMIHOCTH, NOABOIVUMOM K aHTEHHe, KoTopasi peBpa-
IA€TCsl B U3JTyYEHHE.

AnemenTsi C, u L, 06pa3yioT nocienoBaTesHbli KonebaTebHbli
KOHTYp. J1s moboit npocreiillielt aHTEHHSHI B BUI€ OTpe3Ka NpoBoja
3HaYeHUsI 3TUX [TapaMeTpOoB BCEria TAKOBLI, YTO B CIy4Yae BHICOKOYA-
CTOTHBIX Kole0aHMH, 1151 KOTOPHIX TeoMeTpuiecKas AT1Ha nmposoza /
COCTaBJISIET YETBEPTb JIIMHBI BOJIHBI, [10CIe0BaTeIbHbII KOHTYp OKa-
3bIBAETCS1 HACTPOEHHBIM B Pe30HaHC. A 3TO 3HAYHUT, UTO €ro colpo-
TUBJIEHHE PABHO HYJIO, U PE3YIBTUPYIOIEE CONPOTHUBICHUE TakKoi
aHTEHHB! CTAHOBUTCSl YUCTO AKTUBHBIM M paBHbIM R,. PaBeHcTBO
HYJIIO peakTMBHOM COCTABJSIONIEH aHTEHHH! O3HAYaeT, YTO OTpaxe-
HUS1 MOTIHOCTH OT PeaKTUBHOCTEN HET, ¥ BCSI NOABOAMMAst K aHTEHHe
3Heprusi pacceuBaeTCsl B BUje TeIuia B R, ¥ B Bujie U3JIy4eHus B Ry .

CumBonoM R; na puc. 3.43 00603HaueHO BHYTPEHHEE CONpPOTHB-
JeHuWe MepepaTyvka, a £, — pa3suBaemas uM DJJC. Kak u3BecTHO,
MakcUMa/lbHasi MOILIHOCTb M3 WCTOYHMKA MeperaeTcs B Harpysky
NIPY YCJIOBUM PaBEHCTBA BHYTPEHHETO CONPOTHUBJICHUS 3TOTO UCTOY-
HHMKa COMPOTHBJIEHHUIO HAarpy3KHU. [k paccMaTpiBaeMoro ciyyasi 3To
o3HavyaeT R; = R, + R;.

st pranasona 27 MI'u yeTBepTs JIMHBI BOJIHBL COCTaBIISIET TPH-
MepHO 2,75 M. TIpakTHu€eCKH TaKyl0 aHTEHHY 1JIs1 IEPEHOCHOTO epe-
AaTy¥Ka ¥, ocobeHHO, MOIBUXHOI MOJead WCMOJIb30BaTh BECbMa
3aTpygHuTensHo. PeanbHble aHTeHHBI 3HAYWTENbHO Kopoue. Lis
nepepaTyvkoB 310 0,5—1,5 M, a 1151 IPUEMHUKOB U TOTO MeHbLIle.
YMeHsbllleHHe TeOMeTPUYECKUX Pa3MEPOB aHTEHHHI [0 CPaBHEHHIO
¢ M4 nmpuBOIWT K JIBYM MOCIENCTBUSIM. Bo-mepBbiX, yMEHbILAETCS
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COTPOTHUBJICHUE U3TyuyeHus Ry . Bo-BTODBIX, NOSBISIETCST peaKTUBHAs
COCTAaBJIAIOIAsE €MKOCTHOIO Xapakrepa.

ConpoTuBieHue M3NydeHHs TSI HECUMMETPUYHbBIX IUTHIPEBBIX
aHTeHH, reOMeTpuyYecKas [UIMHa KOTOpsIX [ << \/4, MOXHO paccuu-
TaTh No (popmyne

h 2
RE=1600(-7-€-) , (3.5)
roe hy=1/2.

PeaxTuBHasi cocTaBisionIasi CONPOTUBIEHHUs], UMelo1Iast eMKOCT-
HBIif XapakTep, pacCYUTHIBAETCSA 10 hopMye

X, =W,ctg(kl), (3.6)
roie k=2n/h — BOJIHOBOE YHUCJIO;
21
W, =60(lnd——1) — 3KBUBAJEHTHOE BOJHOBOE CONpPOTHBJEHNE
0 NpOBOJA AaHTEHHBT,
dy ~— [OHaMeTp NpoBOZa.

i HopMasibHOU pabOThl aHTEHHA IOMIXHA UMETh YUCTO aKTHB-
HOe conpoTtusieHue. C 1esbio KOMNIeHCAlMi eMKOCTHO COCTaBIISIIO-
T1eif COMPOTHUBJIEHUS IUTHIPEBbIC aHTEHHbI CHAGXAIOTCS YITHHUTEb-
HBIMHM KaTylIKaMd. MHIYKTHBHOe COMpPOTHUBJIEHHE YIUTMHUTEILHOM
KaTYILK{ 1O MOAYJIO JO/DKHO PaBHATHCS €MKOCTHOMY COTIPOTHBIIE-
HUIO aHTeHHbL. B 3TOM cnyyae npoucxoguT UX B3auMHas KOMIleHca-
Lusi, 1 COTIPOTUBJICHNE aHTEHHbI CTAHOBUTCSI AKTHBHBIM M PaBHBIM
R, + Ry . TpebyeMyio MHIYKTHBHOCTb yUTMHUTELHOM KaTyKH (L)
MOXHO BBIYMCIUTS U3 YCIOBUSI PABEHCTBA PEAKTUBHBIX COTIPOTHUBIIE-
HUil no hopmye:

L, =1/(X, -2n-fy), (3.7)

roe f, — paboyvas yacToTa nepefaTuuka.

KOHCTPYKTHUBHO YIUIMHUTENBHYIO KaTyIIKY yioOHee BCero pa3MeCTHThb
y OCHOBaHMsI aHTEHHB], OAHAaKO MakcuMabHblit KIT/] aHTeHHb NOTyya-
eTCs1, Korga OHa pacrioiaraeTcsi Ha pacCTOsTHUM /3 OT OCHOBaHUS.
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Yucno BUTKOB KaTywiku (N) WISl BBIMHCIEHHONW UHAYKTUBHOCTH
ompeliesIsioT o Gopmye

L, 11
2. —-0,44)-103 8
2 (3 , (38)

rue Ly BbIpaxeHa B MKI'H; D — cpeiHuil IuaMeTp KaTyIIKy B MM; [ — [UIHHa
HaMoTky B MM. Jjist noBeitneHust KITJ kaTymiKy xenateabHO HAMATHIBATD C
IIaroM, OCTABJIsISI MeX/ly BUTKaMHU PacCTOsIHHE PaBHOE IHaMeTpy IpoBOJa.
Jns TOYHOH NOACTPOMKHM HHIAYKTHBHOCTH HCHONB3YIOTCSI CepleqyHHKH
13 KapOOHUNBHOTO XeJjie3a UNM BBICOKOYACTOTHBIX (EPPUTOB MapKu
(15—100)BY. B aTOoM crnyyae KOAH4eCTBO BUTKOB yMeHblIaetcst Ha 30 %
OT PaCUeTHOTO.

B 3ak/iouenue cnejyetr OTMETHTD, YTO NapaMeTPsl HECUMMeTpHY-
HbIX @HTeHH MOJyYeH:l B NPEANOJIOXEHUH, YTO aHTEHHA HaXOAWTCS
HaJl HAEILHO NIPOBOAALLEH IOBEPXHOCTRIO, KaK Obl UIpalolled poiib
BTOPO¥ NOJIOBUHBI aHTeHHbI. Ha IpakTuke 3To 03HauaeT, yTo obiuit
[IPOBOJ MePeNaTuiKa TOMKeH CoeIUHATLCS ¢ ero Kopriycom. [Ipuuem
yeM Oospllle mpoBojsiiiasl Macca Kopiiyca, TeM Jyume. Muorpa
[I0JIE3HO K KOPIYCYy NPUCOENUHSITh OTPe30K IIpOBOAa, HIParoUiero
poJib IPOTHBOBECa (BTOPO#, cummeTpuynoi ee yactu). O6mmi npo-
BOJL IUIaThl JOJKEH COEINUHSTHCSI C KOpIycoM (IpOTHBOBECOM) B
ONIHOH TOuYKe, KaK MOXHO 61nXe K BbIBOAY aHTeHHsl. Ponb npotuso-
Beca MOXET UIpaTh ¥ TeJIO ONEPaTopa [IPH HaJeXXHOM KOHTAaKTe PYK
¢ METALTHYECKHM KOPIIyCOM nepefaTymKa.

3.7.3. PacueTt ycunutenei MOLHOCTH

PesynbTaThl, Xopomo cornacyiolmiuecs: ¢ IIpakTHKOHN, 1aeT MeTo-
JIUKa pacyeTa BBIXONHOrO KacKana, npuBeneHHas B [S]. McxonHeiMu
NaHHBIMH [UIS pacueTa sIBASIOTCS:

+ Tpebyemasi BBIXONHAsI MOILIHOCTD IepenaTyuka (P;);

* HallpseKeHMe UcToyHuka nurtanus (U );

* pabouas yactoTa (fp);

* COIIPOTHMBJIEHUE HaChIIIEHUs TPaH3ucTopa (7, ).
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Ilponenypy pacuera npusefieM [l KOHKPETHOTO MpuMeEpa.
HonyctrM, Heo6XoAMMO paccyuTaTh BLIXONHOH Kackaa ¢ Py = 1 Br
npu HanpspkeHuu nurtadus U, = 9 B. Pabodyio uacrory BhiGEpeM
paBsHoii 28 MI'u. Pexxum pa6oTtbr — Kiacca B.

Bhauane Heo6xonuMO BbIOpaTb TPaH3UCTOP, YAOBJIETBOPAIOMAN
ClelyIOmKUM KPUTEpPHUsIM: BO-NIepBbIX, €ro rpaHn4Hasl 4acToTa, yKa-
3bIBaeMasi B CIPaBOYHMUK aX, JOKHA NPUMEDPHO B JIECSITb pa3 MPEBLI-
waTh pabouyio, T. e. f, 2 (7—10)f; BO-BTOPbIX, MaKCHUMAILHO N0My-
CTEMOE HanpskeHue Ha KkowiekTope (Uy ;o) NOMTXHO MEHEMYM B 1Ba
pa3a NpeBbllIaTh HaNpsIKEHUs NUTAHUS; B-TPETbUX, MaKCHUMAaIbHO
JOMyCTHMasl MOMHOCTb, pacceuBaeMasl Ha kosiektope (P .u)
JonXHa ObITh He MEHbIIle BLIXOAHOH (P;); B-4eTBEepPThIX, COPOTHUBIIE-
HHE HACBIMEHHS TOKHO ObITh KaK MOXKHO MEHBILIUM,

Buibepem TpaHsuctop KT646A co cienyiomuMi XapakTepu-
crukamu: P .. = 1 BT, Uy 1o = 60 B, f, 2200 MI'L, [ 0 = 1A,
hyy = 40—200, C, = 10 n®, C, = 30 n®, r, < 1,7 OM, r5 = 6 Om,
ry=0,L, = 4HIR.

Pacuer Benercd B clienyiomei nocjae10BaTeabHOCTH.

1. MakcuMmanbHO BO3MOXHasl aMIUIMTYa HalpsXEHHsl Ha KOH-

Type (U))

U, =U,|0,5+0,5 1—ﬁ—’ﬂ—'—P1—2 =9/0,5+0,5 /1-M =8,2B. -
al(®) Up 0,5-81

2. MakcuMalbHOe HanpsiKeHue Ha KOJUIEKTOpe

Ugmax =Uy +(1,2..1,3)U; =9 +10,66 =19,66 <U, ;.

3. Tpebyemass aMIuinTyna HepBOil apMOHHKH KOJUIEKTOPHOIO
TOKA

I,=2PR/U;=2/8,2=0,25 A,
4, TlocTosiHHas cocTaBasIOmast KOJIEKTOPHOro TOKa

Iy=0q-1; /0y =0,319-0,25/0,5=0,16 A.
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5. AMI'UII/ITYI[a CHUHYCOMJIAJIBHOTO UMITYJIbCa KOJUICKTOPHOI'O TOKa:

I, =1 /0, =0,25/0,5=05A

IK.EOI‘[‘

6. MakcumabHast MOLLHOCTb, IOTpebisieMast OT HCTOUHHKa ITUTAHUS
Py=U, I,=9-0,16 = 1,44 Br.
7. KILA kowiekropHO# nenu:
n=F/F=1/1,44=0,7.
8. MakcuMasbHast MOIIHOCTb, paccerBaeMasi Ha Ko/uleKTope:

P

K.max

= Py-P;=044Br < 1Br.
9. HomuxansHOe colpoTHBieBHe Harpy3Ku
R, =U%?/2P, =33,6 Om.

Eciu B npotiecce pacyera Kakas-1ub0 BejJMYMHa OKasasach
6onplile JONYCTMMOTO 3HaueHus TS BeIOpaHHOro TpaH3UCTOpa, TO
HeobxonuMo riopobpats Ipyroii.

B MoummsIX Kackazax KOMJIEKTOPHBIA KOHTYpP 4YacTo 3aMeHSIoT
IpoccesieM, BKIIOYasl rapaulejibHo eMy (IO NepeMeHHOMY) TOKY
T1-o6pasHblil  ¢WIbTp. AMIUIMTYIHO-YACTOTHAs XapakTepHUCTHKa
taxoro ¢uiasrpa usobpaxeHa Ha puc. 3.44, 6, a cxeMa BBIXOIHOTO
Kackana — Ha puc. 3.44, a.

IlpenMymiectBo ¢uiibTpa Hepen KOHTYPOM 3aKIIOYaeTcsl B TOM,
9TO [IOMHUMO CEJIeKTUPYIOLIMX CBOICTB B OTHOIIEHHH BBICIUINX TapMO-
HUK, KOTOpbl€ MOXHO NOBBIIIATH YBeJudeHneM xoauyectna [1-o6pas-
HbIX 3BeHbeB, puipTp obecrnieynBaer Hepecyer akKTUBHOHM COCTaB-
Jsiomed conpoTHBieHHsl aHTeHHB Ha Baixole (R,) B tpebyemoe
HOMHHATLHOE CONPOTHB/IEHME Ha BXolle, T. €. obeclieurBaeT PexXuM
COIVIacOBaHHON Iepenaun MOIIHOCTH B Harpy3ky. ConporuBiieHHe
Ipoccesis BeIGHpaercst BO MHOTO pa3 6ojipllie HOMHUHaIbHOTO COIIPO-
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Puc. 3.44. Cxema sbixofgHoro kackaga u ero A4X

-y

THBJIEHUsI Harpy3KH, YTOObI UCKIIOYUTL IIYHTUPOBAHKE ITOC/IEIHEMH.
O6bIYHO AOCTAaTOYHO BHIIONHUTL HEPABEHCTBO Xy 2 10R,.

10. W HAyKTHBHOCTBL Apocceist H0/KHa ObITh HE MeHee

; _10R,__ 336
"L onfy  6,28-28-10°

Cra”zpapTHble IPOCCeNd U3roTaBAMBAIOTCST Ha Pa3Hble 3HaYeHUs
TOKOB, BeJIMYrHa KOTOPLIX yKasbiBaeTcsi B obo3HavyeHun. ITocKobKy
MaKCHMaslbHOe 3HadeHHe ToKa Kosulekropa pasHo 0,5 A, nonoiayt
npocceau tuna ATIM-0,5 unpykrusHoctbio 2—20 Mx[H. s toro
9TO0bl UCKIIIOYHUTL KOPOTKOE 3aMbIKaHME UCTOYHMKA HUTaHUS [pU
cny4aiiHOM KacaHWHU aHTEHHOM Kopnyca nepelaTduKa, [0 WU [HOCe
I1-obpasHoro ¢uwibTpa OOLIMHO yCTaHaBJMBAIOT pa3jieUTeNbHBIH
KOHJIeHcaTop Ha Benu4uHy 10—33 n®.

11. BeauuuHa peauctopa R1, ycTpadsioiiero riepekoc UMITyJIbCOB

KOJUIEKTOPHOTO TOKa, PaBHa

=2 Mx['H.

Ry = hyy/(2nf,,C,) = 100/(6,28 - 28 - 106 - 30 - 10-12) = 2,5 KOM.

12. AMnuTyza Toka 6a3nl

Iy =1, -[1+4(®)-2nf,CR,] vl *}(1:’2;{(‘:)/) B 0,07 A,
1

31ech y(0)=a(®)-(1-cos®).
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13. AKTHBHas COCTaBJISIIONIAS BXOIHOro CONPOTHUBJIEHUSA KacKaia

— r6(1 + ZMTCKRHYI(Q)) + ZMTLSYI (®) + =8 OM
“ 1+2nf,CR,v,(0)

14. Tpebyemast BXOIHas1 MOILIHOCTD
P, =0,5I%r,, =0,5-0,07> .8 =0,02 Br.

PaccunranHbie ry, U P, ABASIOTCSA UCXONHBIMU TaHHBIMH LIS pac-
deTa NpefuiecTBYIONIEro Kackaga 1o TOYHO TakKOH Xe MeTomvKe.
HenctsurenbHo, P, aBiasercs TpeGyeMOH BbIXOTHOM MOILHOCTLIO
IIpeNLIecTBYIOMEro KacKana, a ry, Ul HEro urpaet Ty Xe polib, 4TO U
R, 1151 BLIXOZHOTO KacKaza.

3.7.4. Pacuert BbixogHoro N-o6pa3Horo ¢unbrpa

HicxonHbiMM [TaHHBIMHM  SIBJISIIOTCA: TpeGyeMoe HOMHHAJIbHOE
COIPOTHUBJIEHHE HArpy3KU BbIXomHOro Kackaza R,,. Takoe conpoTus-
JleHue JOMKeH UMeTb (GHILTP CO CTOPOHBI BXOMIa; aKTUBHasI COCTaBs-
IoIlasi CONpoTHBJeHUs1 aHTeHHb! R,. Takoe colpoTusieHue GUILTP
IOITKeH UMeTb CO CTOPOHbI BbIXOJ[a; YaCTOTa BbIXOIHOIO CUrHAJA f,.

ITpoBeneM pacyeT misi PacCMOTPEHHOTO B IpelnbllyileM Iapa-
rpacde npumepa. R, = 33,6 Om, f, = 28 MI'u (A = 10,7 m). B KadecTBe
aHTeHHbI BbiOepeM LITeIpb qUaMeTpoM d, = 4 MM U HO# ! = 150 cm.
o dopmyse (3.5) BLIYMCINM COIIPOTHBIIEHUE U3/TyYeHHs]

2
0,75
Ry =1600.[ 22| =g 0m.
z (107) 8Om

b

AKTHBHOE COIIPOTHBJIEHME aHTEHHBbI paBHO R, = Ry + R, KITJ —
cooTBeTcTBeHHO 1 =Ry /R,. JUisl aHTeHHbI PaccMaTpUBaEMOro pas-
mepa n = 30%, noatoMy R,= 8/0,3=27 Om.

DKBUBANEHTHAsA CXE€Ma BBIXOTHOM Lleny UMmeeT BU, U3obpaxeH-
Hbli1 Ha puc. 3.45, a. Pacuery nogsexat senuaunsl C1, C2 u L1, obe-
cneyuBaonye coracosanne R, 1 R,,. PacyeTHbie GOPMyIIbI UIsT 3TUX
BEJIMIUH UMeIOT BUT [S]
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R, R
C1= RO =C2= RO >
2nfoRy 2nfoR,
R R, R
LI_Z% \/Ro 1+\/R0 1

B atux ¢opmynax Ry— BcriomoraresibHash BeJUYHHA, KOTOPYIO
3ajaloT B 2—35 pa3 MeHblie, YeM HauMeHbliee u3 R, ¥ R,. Bribpas
Ry = 9 Om, nonyynm: C1 = 280 n®, C2 = 297 n®, L1 = 0,16 MxI'n.

Ha puc. 345, 6 uzobpaxkena AUYX paccuuTaHHOH BLIXONHOIA
ey, MolydeHHasl B CHCTEME CXEMOTEXHUYIECKOIOo MOJENUPOBAHUS
Micro-Cap7. I1o BepTHKa/Ii OTJIOXEH KO3(DPHULIMEHT NEepeladd ey
10 HaNPSKEHHIO, 110 TOPU3OHTAIM — vacToTa B Merareprax. Eciu
TpebyeTcsl yBelW4YuTb KPyTU3HYy cliajla XapaKTepucTuKm mwisa 6osee
3¢ pexTUBHOro nopableHusl BLICIIMX FAPMOHHMK, K BBIXOZHOH Lenu
MOXHO A00aBUTh ene TOYHO Takoe Xe 3BeHO. [Topsallok ero pacyera
MIOJTHOCTBIO aHANOrHYeH ONKcaHHOMY. BBOAKTCS eriie OfiHa JOTOIHH-
TelbHasl Beln4MHa R, KoTopas J0/KHa PurypupoBaTh B pacyeTax
nepBoro 3seHa BMecTo R,, a Npu pacyeTax BTOporo— BMmecTo R,
Heob6xoaumo Tosibko uMeTbh B Buay, uro KITJ BrixomHoil 1ienu He
paseH 100 % w yMeHbLIAETCSI C yBEIMYEHUEM KONYECTBA 3BEHbEB.

L1
C1

T C2| |Ra

0,5
Y S
1 Yc] AP, N
1 Ry R S
TR N
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Puc. 3.45. BoixogHas Uenb: a — cxema; 6 — A4X



IMABA 4

NPUEMHUKMU
KOMAHJ, YIIPABJIEHUS
HEPAOMOTEXHUYECKNX
AVUANA30HOB

Ima 2naea 3asepuiaem o0630p cxeMOMeEXHUKU KAHANIOE CEA3U
KOHCMPYKUUAMU NPUEMHUKO8. [Ipusedens cxeMbl NPUEMHbIX
ycmpoiicme, cnocobHbix 83aumodeiicmeoearis
C COOMBEMCMBYIOWUMU hepedamyukamu (en. 3):
UHOYKUUOHHbIM; UHPPAKDACHBIM, TA3EPHOIM.



4.1. UHOYKLUMOHHDBIX NPUEMHUK

MpuHUMNUanbHan cxema

K Bxony npuemnuka (puc. 4.1) nogkioyeHa MarHuTHasl aHTEHHa
L1, xoropas coBmectHo ¢ KoHzeHcaTopoM C1 obpa3syer xonebarens-
HBIf KOHTYpP, HacTpauBaeMblii Ha 4YacTOTy HOJHecylleil Hepenar-
gyuka — 30 xI'. D10 obecrieunBaeT JONOIHUTENBHYIO IOMEXO3aINIHU-
MIEHHOCTh YCTpoHCTBa, CUTHAJI C aHTEHHb! YCHIMBaeTCsA [IPUMEDPHO B
100 pa3 onepanuoHHsiM ycunureieMm DAL U nocrymiaer Ha IeTeKTop,
peayit3oBa”HHbIi Ha nuone VD1,

C ero BHXO/Ia [IOJOXUTENbHBIE UMITYJIbCH IIOIRIOTCS Ha KOMIIapa-
top DA2 17151 HopManu3anuy, T. e. [)is OPHUIaHUS UM CTaHIapTHOH
aMIUTMTYIBl U [IPsIMOYTONbHOH (OpMBI, YTO HEOBXOMUMO Ui HOp-
MaJibHOH paboTsl moCJIe1yIOIMX YCTPOICTB.

DA3 [-e+9B
R6 R8
c6 /]
0,015mK L 430k 1430k, ) /a1
~ L STH 1 8,2« >
VD1 i 2 ) Beixop,
B
U 4
R |
rs
430k 430k
R7 R10 | c7
T [{]43% 68« Tsaoo
€5 0,015Mk 1

DA1 - KP544Y/116, DA2 - KP1040CA1, DA3 - KP1157EH502A, VD1 - KA5226

Puc. 4. 1. MpuHymnmuansHas cxeMa uHAYKLMOHHOIO NPpUeMHUKa
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AdeTtanu v KOHCTPYKUUA

Karymka BXOZHOro KOHTypa HaMaTbIBaeTcsl Ha (eppHUTOBOM
crepxHe nuaMeTpoM 8 MM U gnudo# 6—10 cM. Mexny aBymst mey-
KaMHM BHaBaJI HaMaTbIBAIOT IO Beell MMHe cTepxXHs 650 BUTKOB npo-
Bona auamerpoM 0,1—0,12 MM. MuKpocxeMy KoMIlapaTopa MOXHO
3aMeHuTh otedecTBeHHON K554CA3 unu ummnoprHo#t LM311 ¢ coot-
BETCTBYIOILEH KoppeKilieil NevyaTHoi IutaTel. {1l OCHOBHOTO BapH-
aHTa [1aTa u300paxeHa Ha puc. 4.2.

Hacrpoiika

YyBCcTBUTENBHOCTL KOMITApaTopa HacTpauBaeTcsl U3MeHeHHeM
OTIOPHOrO HAaIpsSXeHUs Ha WHBEPCHOM BXOAE€ C NOMOHIBIO IOTeH-
uuroMerpa R10. TIpu oTCYTCTBHMU mone3HOro CUrHajia Ha BXode 3TO
HalpsiKeHYe NpeBbllaeT HalpsiXKeHHe CMellieHUsl Ha TIPsIMOM BXOJle,
B pe3y/bTaTe Ha BbIXOJle YpOBeHb JIOTHIECKON eTMHULIBL.

HacrpauBaTe NmpHeMHUK yIOOHO COBMECTHO C WHIYKLIMOHHBIM
neperaTyuKkoM, paccMOTpeHHBIM B pa3aene 3.1. Ilepenatyuk BKMO-
JaeTcsl B PeXXUM HelpepbIBHOrO U3NyyeHHs CoellMHeHHEM ero BXOIa
¢ BoBogoM 8 MukpocxeMsl DA1, IlpueMHHUK noMemaioT BHYTPH
MHOYKIMOHHON MeTNnM Tax, 4ToOel (eppUTOBasg aHTEHHa pacrona-
rajach BePTUKAJIbHO, [IPH 3TOM CBsI3b C NeTieil GyneT MakCUMasIbHa.
KoHlTposmpys ¢ nomorisio ociysmiorpada HanpsiKeHUue Ha BelBoIe 6
MukpocxeMsl DA1 npuemHuka, nogbopoM Beandussl C1 1o6uBaoTCs
€ro MaKCHMHM3a1IMH, 4TO OymeT COOTBETCTBOBaTh HACTPOIKE BXOIHOIO
KOHTYPa B Pe30HaHC C 4YaCTOTOH MepeJaTiuKa.

60

[ Buixop,

[~ +98B

21
KMA

Puc. 4.2. [levartHas nnara uHAYKLUNOHHOIO NPUeMHUKA
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Hanee Hacrpamsaior Kommapartop. IlepematuMk BpeMeHHO
BeIKIO4a0T. Ocuiorpad HOIKIIOYaeTcd K BBIXONY IPHUEMHHKA
npu BeiBelleHHoM mnoteHMomerpe R10 (BepxHee mo cxeme mono-
KeHue IBUXKa). BbixolnHoe HallpsiKeHHE MOXET UMEeTh 3HaueHue
JIOTHYecKod eIWHULB! (IpuMepHO 5 B) unM mpencrasisats coboi
Xa0TH4YeCKHe ONoXHUTeIbHbIEe BHOPOCH, CBUIETEIbCTBYIOIHE O Cpa-
0aTbIBaHUM KOMITapaTopa OT COOCTBEHHEIX IIYMOB IIPUEMHHUKa JIM6O
BHELIHMX MoMex. [lepeMemnas IBUXOK BHU3, HEOOXOLMMO IOGUThLCA
CUTYaLIMH, KoTla JIOXHbIe cpabaTbiBaHUsI IPEKPATITCS, U Ha BRIXOJE
YBEPEHHO yCTaHOBUTCSl HU3KUH HOTEHLINAT, COOTBETCTBYIOMIMHI JIOTH-
YeCKOMy Hymo. BKouMB nepenaTyuk BMecTe ¢ MHUppaTopoM, Cile-
Iyet yOeIUTbCsl B HATHYUM ITOJOXHUTENbHEIX UMITYJIbCOB Ha BBHIXOHE
IIpUEeMHHUKa.
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4.2. UidpakpacHbie NPUeMHUKU

4.2.1. NpueMHUK Ha TPaH3UCTOpaXxX

CxeMa npyeMHVKa, pealM30BaHHOTO Ha IMCKPETHbIX JIEMEHTAX, IIpU-
BeZieHa Ha puc. 4.3. Mozy/mpoBaHHble KOMAHIHBIM CUTHAJIOM MMITY/TbChI
HK-usnyyenms rocrynawot Ha ¢oroguon VD1, M3amensomuiics ToK
¢dorommona depes 3MUTTEPHBIN rosToputendb V12 nopmaercs Ha BXOL
TpexkackangHoro ycwmrenst VI3—VTS. Ha tpaHsucrope VT1 cobpaH
y3e/l KOMITEHCAallMM TOMeX OT IOCTOSHHOH (POHOBOM 3acBeTKM WM
umItysscoB ¢ vacrotoi 100 I'u or ocBeTuTeNbHBIX IPHOOPOB.

IMTocnennuii kackan ycunmrens (VTS) npencrasisier coboit akTHB-
HBIl QUIBTP, XapakKTepPHCTUKAa KOTOPOTO Olpenessercs: ABOMHBIM
T-o6pa3HeiM MOCTOM B L€l OOpaTHOMH CBA3M. MakCHUMyM yCUIEHUA
nipuxogurcst Ha yacrory 30 KI'n, 4ro obecrieauBaeT JOMOTHATEIbHYIO
qacToTHyo cenekuuw. Ha tpaHsuctope VT6 peanusoBaH Ko/uiek-
TOPHbIl aMIUIMTYIHBII AETEKTOP, BbIAENAIOMMIA OrubarmIyo BXOI-

R2 510« C3 0,015mk +98
‘ 4 DA2
/ J—
/i +

C10

T 33mx

R20
2,2k

R11 15¢ R16 22« -
VD1 - ©A1263-01, VD2...VD4 ~ K15226

VT1...VT3, VT5, VT6 - KT3102E, VT4 - KT31071
DA1-LA311, DA2 - KP1157EH5026

Puc. 4.3. lpuHunnuansHaa cxema TpaH3NCTOPHONO NPUEMHIKa
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Puc. 4.4. llevatHasg nnara poronpuemHuka

HOTO CHUTrHaja, a Ha MukpocxeMe DA1 — KommnapaTop, BOCCTaHaBu-
BaIOILHUI ero NpsAMOYroibHYyIO GopMy.

Bo3MOXHbIH BapraHT NPUHLUIUAIBHON CXeMbl IpHUBEJEH Ha
puc. 4.4. Yacts cxeMsl, 1o VTS BrmouuTensHO, 06513aTenbHO JOMKHA
ObITH ITOMEIIEHA B 3KpaH, COEAUHEHHbIA ¢ OGIIMM IIPOBOXOM.

4.2.2. NpreMHUKN Ha cneunaIn3npoBaHHbIX
MUKpocxeMax

Ha puc. 4.5 n3o6paxeHa NpUHUMITMAIbHAS CXEMa NePBOTO BapH-
aHTa NPHEMHHKA, HCIIOJb30BaBILErocsA B CUCTEME AUCTAHIMOHHOIO
yripasieHus renesu3opos «lopusonr 51 CTV-510». BeixopHoii cur-
Has B ypoBHaAX TTJI cHumaercsa ¢ BeiBoma 9 MukpocxeMsl. BxopHoik
konebarenpHbl KoHTYp L1, C13 1 ormopHblif KOHTYP CHHXPOHHOIO
nerekropa L2, C22—C24 HacrpoeHs! Ha vacrory 36 kI'u, noaromy
Y reHepaTop MOoAHEeCymel B rnepenaTyvke HeoGXoIUMO 1epecTpoOUTh
Ha 3Ty Xe 4acrory.

Karywka L1 gomkHa uMeTh nHayktusHocTh 50 MI'H 1 comepxut
npuMepHo 180 BuTKOB nposona auamerpoM (,IMM Ha GeppuTOBOM
xonbiie 2000HM ¢ BHeHUM nuaMeTpoM 12—16 MM. OxoH4aTenpHO
KOJMIMYECTBO BUTKOB YTOUHAETCS IIPU HAaCTpOIKe BXOZHOTO KOHTYpa
Ha 36 kI'u. Karymka L2 umeer ungyktuBHocTts 3,3 MI'H, 9yt0 Tpebyer
HaMOTKHU 45—>50 BUTKOB Ha aHajIorm4HOM cepreuyHuke. O6Ge KaTymKu
HEOOXOZHUMO IOMECTUTD B KPaHBI.
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Puc. 4.5. MpuHuyunnansHas cxema nNepsoro BapuaHTa NpueMHuKa

Bo Bropom BapHanTe npuemuuka (puc. 4.6) McCrione3yercst ore-
vectBeHHast MukpocxeMa K1056YTIl. [lna BblaeneHus: KOMaHAHBIX
UMITYJIbCOB K BBIXOLY MUKPOCXeMBb! ITOAKIIOUEHE! aMIUTUTYRHBII JeTeK-
TOP U HOPMaiM3aTOp HMITYJIbCOB, COOpaHHBIE HAa JIOTMYECKMX 3jie-
Mentax DD1.1, DD1.2 u auone VD2. MukpocxeMy u ¢otomuon mwis
TOBBILIEHMS [TOMEXO3aINIIEHHOCTH HeOOXOIMMO TIOMECTUTh B IKPaH.
ITeuaTHble NIATHI YUTATESISIM [TPETIAraeTCs Pa3BeCTH CAMOCTOSITEINbHO.
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Puc. 4.6. [MpuHUmNuansHas cxema BTOpPOro BapuaHTa npueMHnKka
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4.3. JlazepHbi¥i NPUEMHUK

MpuHunnuansHaa cxema

B npuHuurie, B KauecTBe IpHEMHHKA JIa3epHOro H3JIyyeHHs
MOXHO INPUMEHUTb W TPeABIAYNIYIO CXeMy, eCciu B lepefaTyyKe
UCIIOb30BaTh TeHepaTop nogHecymwei. g nepeparynka, onucaH-
Horo B pa3aese 3.3, onoiiner cxema, iprBefeHHas Ha puc. 4.7.

Adetanuu KOHCTpYyKUUA

ITevatHyio rary (puc. 4.8) XenateabHO U3rOTOBUTH U3 ABYXCTO-
POHHEro CTeKJIOTeKCTONUTA, OCTaB1B (PONBIY CO CTOPOHBL JeTalleid B
KayecTBe o0miero npoBoza. BMecTo yKa3aHHOIO Ha cxeMe CYeTBepeH-
HOro OIeparoOHHOrO YCHWIMTEA MOXHO NPUMEHNTD o0ble Apyrue
OY, coxpansomue paboTocnocoOHOCT NPY HANPSKEHUU TUTaHNs
+5 B. EctectBeHHo, IU1aTy B 3TOM cllydae lpuneTcs nepenenats. Bee
aNeMeHThl CXeMbl, 3a uckouenreM DA1.4, Ha koTtopoM coOGpaH KOM-
raparop, 1eecoo6pa3Ho 3aK/II0YNTh B IKpaH.

HacTpoiika

Hacrpoiika cBomuTcs K YCTaHOBKE CKBO3HOro Ko3dduimeHta
repenayd U ropora cpabatblBaHMA BBIXOAHOrO KoMmaparopa. s
pelileHHA MepBOi 3afayu HeoOXOOMMO MONKIIOUNTL ocuwuuiorpad
K BeiBogy 8 DA1.3 u mopbopom BennuuHbl R13 ycTaHOBUTH TaKOif
CKBO3HOHM Ko3(h@dUUMEHT Nepefadd, NpH KOTOPOM MakCHMajbHas
aMIUIMTYZAa LIYMOBBIX BBIOPOCOB, HalonaeMbiX Ha 3KpaHe, He Oyder
npesbiuatsh 100 MB.

3areM ocuwuiorpad nepekiouyaeTcs Ha BBIXOZA YCTPOWCTBa, a
IBIDKOK IMOACTPOEYHOro pesucropa R18 ycTaHaBnMBawOT B HUXHee
nonoxeHue. Ha sKpaHe BUiHA IOpU3OHTajIbHAs NMHWA Ha ypOBHE
+5 B. Ilepememias nsuxoK NOTEHHHOMETpa BBEPX, HEOOXOIMMO
IOOUTBCS OIMYyCKaHUsI IMHUK Pa3BepPTKU Ha HYJeBOH YpoBeHb M OCTa-
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Puc. 4.8. MevaTHas niara n1a3epHoro NpueMHuKa

HOBUTb ABUXeHMe, KOTAa INpOMNafyT XaoTHdecKue IMONoXUTeNbHble
BCIUIECKM Ha 3KpaHe. BIo4MB nepefaTdyK U HanpaBUB JIyd Jladepa
Ha PoTonuoA, yOenuThCsl B MOSBIEHUM HAa BbIXOAE IMPSMOYTOJbHbBIX

KOMaHIHbIX UMITYJIbCOB.



TNABA S

PAAUONMPUEMHUKU

OcHogHOe eHUMAHUE YOENAEMCsL YCIMPOLiCmeam,
UCRONB3YIOUUM DACUOKAHAN: NPEOCMABNEHbL DA3NUYHBIE MUNbL
PaOUONPUEMHUKO8, UX CXEMOMEXHUKA U NOOPOOHbIE UHCIMPYKUUL
no cbopke u Hacmpotixe.



5.1. O6Gwue ceegeHnsa 0 pagnonpueMHUKax

Onpepenenune. PaduonpuemHuvim Ha3biéaemcs yCmpoLicmeo, coe-
Ounsemoe ¢ GHMEHHOL U CryKawee Ons npuema
paoduocuzranos U npeobpas’oeaHus ux K euoy,
RO360NAIOUWEMY UCNONBL308ANb COOEDKAUYIOCS 6
HUX UHGOpMaLUIO.

HocroBepHoMY IpueMy HHGOPMALUH B peabHbIX YCIOBUAX NMpe-
NATCTBYIOT:

¢ cy1yvaiiHble MCKaXKeHHst CaMoro pafuocyuryana npu pacnpocrpa-
HeHUH Jepes TypOyleHTHYIO cpeny;

¢ HalM4ue pasHooOpa3HbIX (BHELIHUX 1 BHYTPEHHHX) ITOMeX;

* TEXHWYECKOe HEeCOBEPLIEHCTBO PafuOyCTPOICTB.

K ocHoBHBIM 3agauaM, peliaeMbIM pafuoONpPUEMHBbIM YCTpPOUCT-

BOM, OTHOCSITCSI:

+ npeobpasoBaHue 31€KTPOMArHUTHOTO I0JIsl CUTHAJA B 3JIEKTPH-
YEeCKUMU CUTHaJI ¢ TOMOILBLIO aHTEHHBI;

¢ BblIEJIEHUE TOJIe3HbIX PajMOCHTHAJIOB U3 COBOKYITHOCTH ApY-
rux (MeaomnX) CUTHaJIOB U TIOMeX, JeUCTBYIOILMX Ha BbIXOLE
aHTeHHbI;

¢ ycWieHHe MPUHUMaeMbIX CUTHaJIOB O BeIMYMHbI, HEOOXORUMOIA
IUIs1 HopMaJibHOM paboThl OKOHEYHBIX YCTPOUCTB;

¢ ZEMORYIAIHA IPUHATOIO CUTHANA ¢ LIe/bI0 BhieneHusa uHoop-
Maruy, cofepxanieiics B 0Je3HOM paguoCurHane;

+ 00paboTka TMpPHHUMaeMblX CHTHQIOB C pHeJblo  ociabieHus
MeIarniero AeicTBus noMex MCKyccTBeHHOIO U eCTECTBEHHOTO
[IPOUCXOXIEHHA.
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Onpepenenune. CosoKynHOCIb NPOUEOYD, 6bINONHAEMBIX HAO NPU-
HAMOIL CMEChIO CUSHANA U ROMEX, 011 0OCHUXEHUS
amoti yeau nasbieaemcs o6pabomroli cuznaaa.

O06paboTKy 06bIYHO MOEPA3AENAIT Ha IEPBUYHYIO (Ollepaly Ha
BBICOKOW M MPOMEXYTOYHBIX 4aCTOTaX) U BTOPUUHYIO (IOC/iefeTek-
TOpHbBIE MAHUITY/ISILIAN C CUTHAJIOM).

AsropuTmsl 06paboTku cHrHAIOB MOTYT ObITh pa3aMYHbIMU. B 3a-
BUCHUMOCTH OT 3THX arOPUTMOB NIPUEMHUKH TOAPa3ae/IAI0TCs Ha:

¢ IeTEeKTOpHBIE;

* IpSIMOro yCcUIeHus 6e3 pereHepanuy;

* IPSIMOTO YCWIEHHUs ¢ pereHepauuei (perenepaTHBHblE U CBEPX-

pereHepaTUBHBIE);

* [IPUEMHHUKH MPAMOro rpeobpa3oBaHus (reTeponuHHbIE);

+ cyrniepreTepofvHHbIE IIPUEMHHUKH.

IToMuMo criocoboB 06paGoOTKM CUTHAJIOB, NMPHUEMHUKH Haxe
OFHOTO THIA OTIMYAIOTCS APYT OT APYra CBOMMH 3JIEKTPUUYECKUMU
xapakrepuctukaMu. K OCHOBHBIM 3H€KTPHYECKHM XapaKTepHCTH-
KaM OTHOCATCS:

¢ qyBCTBUTEJILHOCTD;

+ 130UpaTebHOCTD;

* IMHAMUYECKU AUATIa30H;

+ guana3oH pabouux 4acror;

+ 110/10Ca IPOINYCKaHUS,

¢ [IOMEXOYCTONYUBOCTb.

YUyBCTBUTENBHOCTLIO HA3bIBAIOT MEPY CIIOCOOHOCTH pagHoIprueM-
HuKa obecrieduBaTth IpueM CnadblX CHTHANOB. [ KOJIM4eCTBEeHHOM
OLIEHKH 3TOrO liapaMeTpa UCIONb3YIOTCS TPH XapaKTePHCTHKH.

1. YUyBcTBHTENLHOCTD, OrPAHAYECHHAN MIYMAMH, — YYBCTBUTEJIb-

HOCTb, OINpeReIfeMas MUHUMAIbHBIM YPOBHEM pagvoCHrHana
Ha BXOHe NMpHeMHUKa (g, . ) TPKU 3aHaHHOM OTHOUIEHUH YPOB-
Hel MoJIe3HOr0 CUr'Halla M IyMa ¥ 3aAaHHOM YpOBHe IOJIE3HOrO
CUrHaJa Ha BeIXOZie IIPUEeMHHKA. YPOBHU CUrHaia v IyMa MOTYT
ObITh 33aHbl KK B €AMHULIAX HATIPSDKEeHU S, TaK 1 MOLIHOCTH.
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Ecnu koaddunmenT ycrieHus: npueMHHKa HEBeJuK, TO cob-
CTBeHHbIE IyMbl Ha €ro BbIXOE MPaKTHYECKH OTCYTCTBYIOT, &
TpebyeMoe 3HauyeHHe BBIXOTHOTO CUTHAIA MOXHO IOJNY4HTD,
TOJIKO YBEJIW4YWBas BXOHHOH curHal OTHOIIEHHE «CHrHaj/
IyM» IIPX 3TOM OKa3blBaercsl CyLIECTBEHHO 3aBbIIIEHHbIM.
YUyBCTBUTELHOCTD B 3TOM Cllyvae ollpenensiercsa He BHYTpeH-
HUMH IIyMaMH, a YCHJIEHUEM IIpDUEMHHUKA, U HasblBaeTcsa orpa-
HUYEHHOH YCUIIEHHEM.

2. YyBCTBHTEABLHOCTb, OTPAHHYEHHASA YCHIEHHEM, — MUHHIMANb-
Hblif ypOBeHb pajuocUrHalia Ha BXofie, Iipy KoTopoM obecrievu-
BaeTcs 3aaHHblil ypOBEHb IOJIE3HOrO CUTHAJIa Ha ero BbIXOZE.
OrtHomeHne «CUrHajl/ltyM» IpH 3TOM HE HOPMUpPYETCA.
PerynupoBku ycuneHus1 U F[pOMKOCTH, €CJIM TaKOBble UMEIOTCS,
YCTaHABIUBAIOTCA B MAaKCUMAIbHBIE TTONOXEHHA.

3. IloporoBas 4yBCTBHTEJbHOCTh ~— MHUHHMAJIbHBI ypOBEHb
paguocurHajia Ha BXOze IpreMHUKa [pHY paBHbIX yPOBHSIX CHUT-
Hana ¢ [1yMa Ha BBIXOZE.

Bcee niepeuncnenHble BUbL 1yBCTBUTENBHOCTH ONpeRensorea 6e3
ydeta BHEIUHUX ILIYMOB U XapaKTEPHU3YIOT TEOpeTUYEeCKHEe BO3MOX-
HoCTH npueMHuka. B guanasoHax /1B, CB, KB u Hayane YKB-gua-
Ma30Ha BHEIUHHWE LIyMbl Pa3aMyHOro MPOUCKXOXIEHUs NpeBLILAIOT
BHYTpPEHHUE, 1 UIMEHHO OHU ONPEAEeNSIOT 1yBCTBUTENILHOCTb NpHeM-
HHUKAa, Ha3bIBAEMYIO peaIbHOI.

B srepaType BcTpedaeTcs TaKXke TePMUH «MaKCHMajbHas 4yB-
CTBHTENbHOCTh», (OTEUECTBEHHBI €ro CMHOHUM — moJie3Has MyB-
CTBHTEJNBHOCTh. 37€Cb KMeEercs BBHAY 3HaueHMe, Hauxynliee U3
orpenenaeMblx MyHKTaMu 1 u 2 .

Tpebyer mosicHeHUs! NMOHATUE «CHTHAJA Ha BXOJE NpPHEMHHKa»,
NPUCYTCTBYIOUIEE BO BCEX ONPEAEeNeHHAX HyBCTBUTEIBHOCTH.
TakoBeiM cuntaoT BJIC, NMOZaHHYW Ha BXOA NpHEMHHKa 4epes
9KBUBAJIEHT aHTEHHbl, MMUTHUPYIOLIMI TONHOE ee colpoTUBieHue. B
YCJIOBHSIX PEAILHOTO IpHEMa TOM BelurHe OyIer COOTBETCTBOBATh
INMEKTPORBUXKYIAsI CUIA &, HABeEeHHas B aHTEHHE.
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Onpepenenune. OmHowenue «CUHAL[WYM» — MO OMHOUIEHUE
IPPekmueH020 3HAUEHUA BbIXOOHO20 HANpAXe-
HUSA NDUEMHUKG, COOEPKAU4€20 NONE3HbLIL CUZHAN,
K 3(heKmugHomy 3HAUEHUIO 8bIXOOHO20 HANPAXE-
HUA NPU HeMOOYIUPOBAHHOM 6XO0HOM CUZHANE.

Tpebyemoe OTHOLIEHUE «CUTHAN/IIYyM» MOXeET 3axaBaTbcsl JIU0O
Ha BXOfle JeTeKTopa, AM00 Ha BHIXOOE ITPUEMHHKa U Ha3biBaeTcCs
Ko3(hduuuentom pasnniumocti (ay). Yacto kospduLMeHT pasiu-
YUMOCTH 3ajaercs B genubenax:

a,(ab) =201ga,.

3HaueHUe OTHOILEHUS «CUTHAJ/IIYM» HEOAWHAKOBO Yy NpUEMHU-
KOB Pa3IMYHOro Ha3HayeHus U O0bIYHO 3a12€TCs TEXHUYECKUMU Tpe-
GoBanusmu. 1 anmapatypsl paauoynpasieHns 00bryHoO a, = 12 1B
(4 paza).

Onpenenenune. H3bupamensHocmolo HA3bl6aAI0OM  CNOCOBHOCHb
NPUEMHUKA 8bi0eNIMb NOAE3HbILE CUZHA U3 CYMMbL
CUHATI08, UMEIOUAUX PA3TIUYHBLE HACIONIbL.

Crenyet pasnuMyaTh OJAHOCHIHAJIBHYI0 1 MHOTOCHTHAJIBHYIO U30U-
patensHOCTh. OIHOCUTHAIbHASA N30 paTeNbHOCTE Oollpeessiercs py
HaJIMYMKM Ha BXOHe NPUEMHHUKa TOJBKO OMHOTO CUrHajla U IIpU ero
yPOBHE, He BbI3bIBAIOIIEM HeluHeHHbIX 3¢ dexTos. M3buparensHOCTD
OLIEHUBAETCS BEIUYUHOI:

amm

§ = famin_ yny g nenmbenax S[aB] = 20lg—2min .

€3.min0 amin0 ’

TIE &, min0 — YYBCTBHTEJIBLHOCTH Ha YaCTOTe HACTPOMKHU npueMuuKa (f);
€, min — YYBCTBUTEJIBHOCTh Ha YacToTe COOTBETCTBYIOLIEro 11o60y-
HOro KaHaja npuema (f,q)-
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IloGoyHbIMH KaHATAMHK TIpHEMa MOTYT OBbITH:

Cocenannii KaHan. YactoTa cOceAHero xKaHala OTIMYaeTCs OT
YacTOTHl HACTpOMKU IIpUEMHKKa B alllaparype paauoylpaBileHUst
00bryHO Ha 10 xI'L.

3epkanbHblii KaHaju. YactoTa 3epKajbHOrO KaHaja CABHUHYTa
OTHOCUTEJIbHO YaCTOTHI HaCTPOWKY Ha BeJIMYMHY ABOMHOHI ITPOMEXY-
TOYHOM YaCTOTHI:

fs.x :fc x 2fnp'

Ipamoii Kanax: f,5 = fop.

Onpepnenexne. Jluanazon pabGouwux Hacmom — 3mo UHMEp-
éan wacmom [, — fruiny 6 KOMOPOM 803MOXHA
HACMPpOIIKA NPUeMHUKA HA II06YI0 4acmomy U Ha
Kax0oil u3 uacmom obecneuuearomca OCHOGHbIE
XAPAKMEPUCIUKIU NPUE MHUKA.

Onpepenenne. Juuamuueckui oduanazon — 3mo OMHOUIEHUE
MAKCUMANIbHO2O 6XO0H020 CUSHANA, NPU KOMO-
POM HENUHELIHble UCKAXEHUR eUle He NpPesbituaion
3000HHO20 3HAMEHUS K NOPO206OL uy8CMEUmeib-
HOCHL NPUEMHUKA!

€
D =20lg Zamax,
€3 min
B panuoyIripaBJICHUN HAXOAAT IIPUMEHEHHUE B OCHOBHOM CBEpXpe-
reHepaTUBHBIE U CyNepreTepoOnuHHbIe TIPUEMHUKU. B naHHOU KxHUTe
npemiaraeTcsa UCIONb30BaHUE U ITPUEMHUKOB TIPAMOIo Hp606p330'
BaHUs.
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5.2. CBepxpereHepaTuBHbie NPUEMHUKHU
AM-koneb6anum

5.2.1. NpuHuUNbI CBepXpereHepaTuBHOro npueMa

O6LKne nonoXxXeHns

CeepxpereHepaTUBHbIE IPUEMHUKY U3IaBHA SBJIIOTCS OXHON U3
CaMbIX pacnpocTpaHeHHBIX paguomodurenbckux cxeM. OObscHseTcs
3TO, HpeXje BCero, WX CnocoOHOCThI 0OecrneynBaTh BBICOKYIO
YYBCTBUTEILHOCTh [PU MHUHHUMYME CXEeMOTEXHUYeCKHX 3aTpar.
Knaccuyeckuit cBepxpereHeparop, comepxamuii 12—14 neraned,
MOXeT o0ecrieunTh KO3(DGUIIMEHT YCWJIEHUST B HECKOJBKO COTEH
TBICSY, IPU YYBCTBUTENBHOCTH 3—5 MKB.

Kpome toro, paborast B HelMHEHHOM peXuMe, TaKOH rpueMHUK
obnagaeT criocOOHOCTBIO aBTOMAaTWYeCKM [OIAEPXUBaTh YPOBEHb
BBIXOJIHOTO CHUrHaJd NpakTUYeCKU HOCTOSIHHBIM HPU M3MEHEHUU
BXOIHOTO CUTHAJa B COTHH U JaXe ThICAYHN pas.

B pasHOoe BpeMsl U B Pa3jIMYHBIX U3JAAHUAX AeJaJIUCh NMONBITKU
ONUCaHMs NPUHLIMNA TeHCTBUS CBEpXpereHepaTUBHOTO NPUEMHHUKA.
Kaxk npaBuio, 3t1 nyoiukanuu cogepxanu camele 00ime coobpaxe-
HUA 110 TOBOAY NPOIIECCOB, NPOUCXOASIIIMX B CXEME, 1 PEKOMEH A UK
10 HacTpoiiKe CBEepPXpereHepaTopa, OCHOBaHHBIE Ha NMPaKTHYECKUX
JKCnepuMeHTax ¢ npueMHuxoM. Kaxneiii pagnonioburess, cobupas-
IIUA CcBepxpereHeparop, 3HaeT, HaCKONbKO CJI0XHO IOOUTHCS XOpOo-
IIMX pe3yNbTaTOB, NEICTBYs MHTYUTUBHO, BCIENYIO,

TpyaHocTH KauyeCTBEHHOHW HAaCTPOMKY CBSI3aHBI C TEM, UTO CBEpPX-
pereHepaTUBHBIA Kackal sBisieTcsl MHOroyHKUMOHanpHbIM. Ha
OIHOM TpaH3ucTOpe cOOPaH M YCHINUTEh BHICOKOM YacTOThI, 1 TeHe-
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paTop BCIIOMOTraTeIbHBIX KONeOaHuil (reHeparop cylepusaluu), U
IETEKTOP, BBIAEIISIOWINH I10JI€3HbI HU3KOYaCTOTHBIN CUTHAJL.

Ecnu 6vl BHIIOIHEHUWE TlepedUcNeHHBIX QyHKuMiA ObUIO «IOpy-
9EHO» Pa3sHBIM KacKajaM, TO KaXIbll U3 HUX B OTHEIbHOCTHU JIETKO
MOXHO ObUI0 OBl HAcTpOUTH Ha ONTHUMANBHBIA pexXUM paboThl.
ITockonbKy kKadecTBEHHOE BLIITOJIHEHUE KaX/10i U3 QyHKLMHA Npeab-
SIBJISIET K peXuMy paboThl CBOM, YacTO TIPOTUBOpeYUBHEIE TpeOoBa-
HUS, TO B CBepXpereHeparope NPUXOAUTCA MATA Ha KOMIIPOMMUCC,
YUUATHIBAS «[MOXEJaHUs1» KaXI0h u3 ¢GbyHKIuWi. B 3TOM U 3aKiova-
ercs CII0XHOCTh HACTPOUKH.

Pexum paboTel 06010 Kackaia, Kak U3BECTHO, C TEIeHIEM BPEMEHU
MeHsIeTCs TI0] eUCTBUEM pa3iIMYHbIX AeCTabWIN3UpYIONMX (akTOpOoB.
ITostomy erie OMHUM HEZOCTATKOM CBEpXpereHeparopa MOXHO CIATATh
HEBHICOKYIO YCTOMYMBOCTb ero pabotel. KoMIpoMucc Hapyuiaercs, U
MapaMeTpsl IPUEMHHKA CO BPEMEHEM, UTO Ha3bIBAETCS], «IUIBIBYT».

Beickaxy NpearonokeHne, YTO Ka4eCTBEeHHO HAaCTPOUTH [IpUeM-
HUK MOXKHO, TOTBKO pa300paBIINCh IeTAJIEHO cO BCEMHU ITPO1IECCaMY,
TIPOUCXOSIIMMHU B CXeMe, a TakXe C BIMSHMEM Ha 3TU MpOLEecCH
BCeX 3/IEMEHTOB cXeMHl. Pelenuio qaHHOM 3a1a4y U IIOCBSIIeH MaTe-
pyaJl 9TOTO pasjielia, TeM DoJiee YTo «IIpo3payHoe» W TMOJHOe OIKCca-
HUe TpUHIMIIa paboThl CBEpXpereHepaTopa OTHICKATh B UMelieHcs
JUTEpaType He TakK TO IIPOCTO.

fenexne yMHOXeHUR [OOPOTHOCTH KonebaTeNnbHOro KOHTYpa

B Havase HeGOMBIIONH IKCKYPC B TEOPETUYECKHME OCHOBBI Paiuo-
TeXHUKH, 0e3 KOTOoporo ObUI0 OB MPOOJEMAaTUYHBIM TIOHMMaHUe
JaibHelIIero U3NoXeH!s Matepuaa,

PannoBosHbL, U3/1yqaeMble paguoliepeaaTyuKk aMu, pacripoCTpaHsi-
IOTCSI BO BCE CTOPOHBI OT TE€PENAINIMX aHTEHH CO CKOPOCTBIO CBETA.
C yBenuveHUeM PAcCTOSIHUSA OT aHTEHHB! MOIIHOCTh 2JIEKTPOMArHUT-
HBIX BOJIH YMEHBIIIaeTCsl, B TPOCTeMILIEeM ciiydae, 06 paTHO MPOIIOPLIMO-
HaJIbHO KBaJpaTy PacCTOSIHUS:

P

= —7, - (51
P 4nR? -1
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roe P — uanyvaemasi MOITHOCTE;
R — paccrosinyie 10 TOYKU HprUeMa;
p — NJIOTHOCTB IOTOKA MOIHOCTU (MOIIHOCTH, NPOXOAsiasn yepes
KBaJpaTHyIO IUIOMAAKY B 1 M2, HAXOASAMIYIOCS HA PaCCTOSIHUM R
OT 1epefaTinKa).

OueBunHO, kakuM OB HU ObUIO OoOMbLINM paccrosiHMe R, TioT-
HOCTb TOTOKa MOIIHOCTUA HUKOrAa He oOpaturcs B Hylb. OTO O3Ha-
4aeT, YTO B JIIOOOM TOYKe IPOCTPAaHCTBA NMPUCYTCTBYET U3JyUEHUE
abcomoTHO BCex panuoCTaHLMK, paboTalomux Ha 3eMHOM IIape, YTo
caMo0 10 cebe pOCTaTOYHO WHTEPECHO. DIeKTpOMarHUTHAas BOJIHa
npezcrasiaser co00d uepenymolyecs BO BpEMEHN U IIPOCTPAaHCTBE
NepeMEHHbIE JIEKTPUYECKUE U MarHUTHBIE NoNs. B 11060M NpoBo-
IOHUKE, OPUEHTUPOBaHHOM MapajijieJIbHO CWIOBBIM JIMHMAM HaIps-
XKEHHOCTH anexTpuyeckoro noius (E) nasogurcst SJC (g) B cooTBeT-
CTBUH C [IPaBUJIOM

e=E-h (5.2)

o

rae s, — melcrByouas BRICOTa nposoguuka. Ilpu pasMepax npoBoxHuKa,
CYMIECTBEHHO MEHBIUMX JUIMHBI BOJNHBI, AEHCTBYIOMWAs BBICOTA
paBHa I10I0BUHE €OMETPUYECKOMN ATNHBI IIPOBONHUKA.

Yro Xe MemaeT yCWIUTh 3TOT CUTHal B Tpebyemoe uucio pas,
4yTo0pl MpueM Obul ObeclleyeH Ha JKO0OM paccTOSTHUM OT Tlepenart-
yuka? Bce ne10 B TOM, YTO ITOMMMO IIONE3HOTO CUTHala, B TOYKE
Mpuema 00si3aTesIbHO TIPUCYTCTBYIOT IIOMEXOBBlEe curHaibl. Kpowme
TOro, B JIOOOM TpMEMHUKE CYILECTBYIOT COOCTBEHHBIE XaOTHUYECKUe
TOKHU W HallpsXKEHUS, BbI3BaHHbIE TEIUIOBBIM IBUXEHUEM 3I€KTPOHOB
1 Ha3bplBaeMble BHYTPEHHUMHU LIIyMaMU pHeMHUKa.

IMonesnas nHGOpMa U U3 IPUHUMaeMOTrO CUrHala MOXeT ObITh
U3BJIeYeHa TOJILKO B TOM Clly4ae, e/l YPOBeHb I0JIe3HOTO CUrHaa,
HaBeleHHOTO B aHTeHHe, B 3a1aHHOE YMCII0 pa3 MpeBHIIIaeT CyMMap-
HbIM YPOBEHb IIOMEX ¥ BHYTPEHHUX I11yMOB IIPUEMHUKa, IIPUBE JEHHBIX
x Bxony. Ecnn naxe xakum-1160 o6pa3om u3baBurhCst OT IomMexu Ha
BXOn€e MPUEMHMKa, TO BHYTPEHHUE IIIYMbl OCTaHYTCS B JIIOOOM Ciy-
vae. MIMeHHO OHM U OTIPe AeIAIOT TOTEHLINAIbHYIO YyBCTBUTEIHHOCTD
m000r0 NIpUeMHMKa.
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OueBUnHO, UM U AONXKHO yaeasaTbecss 0co0oe BHUMaHUe ITPU KOH-
CTPYUPOBaHUM NPUEMHUKOB. EciiM K NPOBOAHUKY, B KOTOPOM HaBO-
IATCS 3NeKTPUYECKUE CUTHaJIBL, SABILTIOEMyCsl (haKTUYECKU NpUeM-
HOI aHTEHHOM, IMOJK/IIOYUTh HACTPOEHHBIH Ha 4acTOTy Kakoi-1ubo
panuocTaHuMU KosebaresbHBIM KOHTYp Tak, Kak 3TO I0Ka3aHo Ha
pHc. 5.1, TO Ha €ro BBIXOJE BBIAEJIUTCS HEKOTOopoe HarpsikeHue U,.
BbIsicHUM OT 4ero 3aBUCHUT BeJIMUMHA 3TOTO HampsDKeHus, o0patus
BHUMaHME Ha TO, YTO (hakKTHYECKH 3TO HarpsLkeHWe Ha KOHIEHCa-
tope Cl1.

L1 L2 C1
Puc. 5. 1..BxogHas uens npueMHmka

Js mpocToThl OyZem nonarath, YTO COOTHOLIEHHE 4YHCIa BUTKOB
B Karymkax L1, L2 u cBsi3p Mexay HUMY TakoBbl, 4yT0 DJIC B3aUMHON
WHOYKIUY, HaBonuMas B kaTyiuke L2, Oyner pasHa SC, HaBeneHHO! B
aHTteHHe (¢dopmyna 5.2). ITon neiicreuem atoit OIIC oK B KOHTYpe Oyaer
npoTeKaTh [0csei0BaTesIbHO uepes KaryiiKy L2 u kongeHcarop Cl.

OKBUBAIEHTHYIO cXeMy Kone0aTenbHOro KOHTypa IIpU 3TOM
MOXHO NPeJICTaBUTh B BUIE, N300paxeHHoM Ha puc. 5.2. JJ1C, Haso-
IUMasi B KOHType, yyTeHa HCTOYHUKOM ¢, & PE3UCTOP 7, YUUTHIBAET
aktuBHble 110Tepd B KoHType. Ilotepu oOycioBiieHbl pacxomaMu
3HEepruM Ha HarpeBaHWe IPOBOJHUKA KATYIIKU H Iepeu3sTydeHHueM
JaCTH HEPruM 1eMEeHTaMU KOHTYpa.

Rp L1

———
" £ —I—C1 Ux
1

Puc. 5.2. SxkBMBANEHTHAs! CXeMa BXOAHOI O KOHTYpa




MnaBa 5. PaguonpuemMHimkm 217

IHonpobuee 06 3TuX Mponeccax MOXHO MPOYMUTATh, HATIpUMeEP
B [6]. I3 pucyHKa BUIHO, YTO 1O OTHOIIEHHIO K SKBUBATIEHTHOMY
UCTOYHUKY & KoebaTenbHblli KOHTYp Tellepb SIBJISIETCS I1OCNeNOBa-
TeJbHBIM. B TakOM KOHType, KaK HU3BECTHO, CYyIIEeCTBYET Pe30HaHC
HaIpsDKeHUH, TIPY KOTOPOM HaIIPSDKEHHS Ha PeaKTUBHBIX YJIeMEHTax
KOHTypa B O pa3 6onsiue OJIC, BBeneHHoi B kKoHTyp. Ha ocHoBanuu
3TOr0 MOXHO 3alucaTh

U, =0"¢ (5.3)
e g = rg — 100pOTHOCTH KOHTYPA; 5.4
n
p= L_ — XapaKTepUCTUYECKOe COIIPOTUBIEHUE KOHTYPA,
G wG

o, =1/ \L;C| — pe3oHaHCHast 4aCTOTa KOHTYypa.

®opwmyna (5.3) moka3biBaeT, YTO yBeauyeHUeM O MOXHO Teope-
TUYECKU MOIYyYUTh CKOJIb YrOZHO 00JbLIOe 3HAYeHHe HAIpsSXeHUs
U,, noBens TeM caMbIM TPUHATBHIA CUTHAI AO BeJIWYUHBL, HEOOX0IU-
MOM 1 HOpMabHOUM paboThl Mmocnenyromux kackanos. K coxarne-
HUIO, Ha TIPaKTHKe CI0XHO AOCTUYb 3HaYeHUs A00POTHOCTU KOHTYpa
Belite 200—350. Kpome Toro, B peasIbHbIX cXeMax K KOHTYpY, apaji-
nenbHO KoHmeHcatopy Cl, moaxmiovaercs OCTalbHash 4acTh NMpUEM-
HUKa, KOTOPYIO MOXHO Y4YeCTb €e BXOAHBIM COINPOTHUBJeHHeM R,,.
OueBUIHO, Ha 3TOM COTIPOTHUBJIEHUU OyIeT pacceuBarhbes YacThb IIpU-
HATOH MOLIHOCTY. Bo3HUKaIOMYe AOIOTHUTEIbHBIE IIOTEPHU [IPUHSTO
Y4UTBIBATh IKBUBAJIEHTHBIM yBeJIMYeHUEM COIPOTUBJICHUS TIOTeph B
KOHTYpe Ha BEJIMYUHY 7y, POpMyna s lepecyeTa UMeeT BUJL
2
ro=r
Jon RBX
Pesynbrupyromas n00pOTHOCTh KOHTYpa, Ha3biBaeMas SKBMBa-
JIeHTHO# (Q,) WIM HarPYX€HHOH, yMEHbIIaeTCS:

Q,-—r (5.5)

- ’
I+ Fon
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1 B NPaKTUYECKHUX KOHCTPYKLIMAX cocTaiseT Bennunty 50—120. YroOst
KapTuHa Oblla nonHOM, HeoOxoxumo ObLIO Obl B 3HameHaTenb (POPMyIbI
(5.5) noGaBuTh TpeTbe cnaraemoe, yUMTHIBaIOUIEE [OTEPU SHEPTUU B
KOHType 3a CYeT INYHTUpyIowero JeHCTBUA aHTeHHbl JUIsi mpOCTOTHI
AanbHeilliero U3noxeHus OyaeM noaarath 3TH [OTEPU PaBHBIMH HYIIO.

CyecTsyeT 1aBHO U3BeCTHBIH c110CO0 MOBBIIIEHUS (YMHOXEHUS)
n06pOTHOCTH, MonpobHO onucanHblid, Hanipumep B [6]. CyTp ero
3aKJIK04aeTcs B TOM, YTO IIOTepU B KOHType KOMITeHCUPYIOTCS 3a cUeT
3Hepruy UCTOYHMKa MuTaHusA. MexaHU3M KOMIIeHCalUK MTOHATEH U3
puc. 5.3.

—-|=‘V1

Puc. 5.3. MexaHnam koMneHcayum norepb B KOHTYpe

K xoHpgeHcaTopy kOHTypa MOaKIO4YeH TpaH3uctrop VTI1.
Hanpsaxenue U, c KonaeHcaTOpa NIPUIOKEHO K yYacTKy «ba3a-IMuT-
Tep» TPaH3UCTOpPA, YTO BLI3bIBAET W3MEHEHWe TOKA, MPOTEKalomero
B KOJUIEKTOPHOH 11€11 3a cueT UCTOYHMKa nuTaHus V1. AMruryaa
U3MeHeHUH onpenessieTcs sbipaxenueM I, =U.S, rne § — kpyrusHa
TpaH3ucTopa B paboyeil Touke. [Iporekas o xarymke L,, 3TOT TOK
HaBogut B katymke L, BJAC s3aumuoi unaykuuu Uy = o MI,, roe
M — B3aUMOMHAYKTUBHOCTb KaTymek L{ u L,.

(Da3uposka Katyllek BpiOMpaeTcs Takum 00pa3om, yToObI HAIIps-
XKeHue U, ObU10 cuH(ObA3HO ¢ KOneOaHMSAMU, TPOUCXOASIUMHU B KOH-
Type, YTO XapakTepHO 11 IIONOXKUTENbHON 00paTHOM cBs3un. Tok I
B KOHType Tellepb TeueT IOA AefCTBUEM CYMMBI JBYX HalpsKEeHUWi
e+ Uoc, 1 aMIIuTyaa konebanuit Hapacraer. ObpaTiiM BHUMaHUE Ha
TO, YTO AMIUTUTY[a BO3PacTaeT, B KOHEYHOM CYeTe, 38 CUET YHEPIUU
UCTOYHUKA TIUTaHUSI.

ITockonbKy IIpU pe3OHaHCe CyMMapHOe CONpPOTUBJIeHUE PeakTUB-
HBIX 37IeMEHTOB KOHTypa PaBHO HYJIO, [UIsS BXOZHOTO KOHTypa CIIpa-
BeuBO BbipaxkeHue €+Uy. =&+ w Ml = I(r, +ry,). Hanpsixetnue
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Ha KOHJEHCcaTope Terepb MOXHO 3anucath BBuge Uy =I/w,C =1-p.
Ortkyna I =U,/p. Hoxacrasus npasele yacTu BelpaxeHuii is I u I, B
NpeabIAyy o hGopMyiy, MOy IUM:

e+w,MU,S = ﬂ(rn + Fion )-
p

Bripaxenue (5.3) cnpaBe;IuBO W Ul paccMaTpUBaeMOro Ciy-
qasi, C TOW JUIIb pasHULIed, YTO J0OPOTHOCTH Tereph UMEETCs BBULY
oKkBUBaNeHTHas ((Q,), yUUTHIBAIOWIAs KOMIIEHCALMIO TIOTeph B KOH-
Type 3a CcueT MoNOXUTEIbHOH 00paTHOil cBsi3u. Bocons3oBaBIIuCch
(5.3), npeaeiyiee BhIpaXeHe MepemnyiieM B BULe

g+ W, MQ,eS = %(rn + Fyon )-

CoxparuB 06e qacTi paBeHCTBa Ha €, BLIPA3UM B SIBHOM BUIE SKBHU-
BaJICHTHYIO TOOPOTHOCTS!

Q3= P

Iy + Iion — W MSp.

Honb3ysice TeM, uto Npu pesonance p=1/w,C;, OKOHYATEILHO
3aruiieM:

0, =—F (56)

I +rn0n —C—
1

Cpasnupas Beipaxenus (5.5) u (5.6), MOXHO crenath clenyommue
noJjie3Hbie 11 NPAKTHKH BbIBOJBL

* B 3HaMeHaTeJIe BbIPAXEHUs sl fOOpPOTHOCTH, 3a CYeT MONOXKH-
TebHON 00paTHOM CBSI3H, MOSIBUWIOCH JOTIOJIIHUTENBHOE cliarae-
Moe MS/C;, UMeIolllee Pa3MEPHOCTh COPOTHBIEHUS,

¢ 3HaK 3TOTO CONPOTUBJIEHUs] OTPUUATENbHBIA, YTO yMeHbIIaeT
ob11ee CONpOTUBIIEHHE TIOTEPh KOHTYPa;

¢ MaHUIYAUPYs BETUMUMHON M win S, MOXKHO CHeNaTh COMpOTHB-
JIeHU€ I10Teph KOHTYpa CKOb YIOOHO MajbIM, B TOM 4HCIE U
PaBHbIM HYJIIO;



220 AucTaHUMOHHOE ynpaBfeHue MoaensimMm

¢ yBeJIMYUBAask SKBUBAIEHTHYIO NOOPOTHOCTH KOHTYDPa OIIUCAHHbIM
criocoboM B cooTBeTcTBUM € HOpMYII0H (5.3), MOXHO MONy4aTh
Ha KOHType Kosebanust moboii Xenaemoi aMILIUTYAbL.
DuU3NYeCKnii CMBICT OTPULIATEIBHOIO CONIPOTUBIIEHUS, yMeHbIIa-
o1ero obmiee CONpoTUBIEHME IOTEPD, 3aKIIOUAETCS] B TOM, YTO B
KOHTYp 3a CueT IOJ0XUTeIbHOH 00paTHOI CBsI3U, BHOCUTCS U3 KOJI-
JIeKTOPHOU LIeMY SHEeprus MUCTOYHHUKA MUTaHMSA, KOMIIEHCUpYomas
TIOTEPU SHEPTrUM CUTHajla B KOHTYpe. DHeprusi BHOCUTCA B BUIE KOJIe-
GaHuif TOIA K€ YacTOTbI, YTO 1 Y IIOCTYIIUBILNX B KOHTYDP U3 aHTEHHBI.
Ipoucxonsimast koMIeHcauys 110Te€pb WK, IPYTUMU CI0BaMu, BOC-
CTaHOBJIGHUE 3HEpruM CUrHala HasblBaeTcs pereHepauuei, a mpu-
€MHUKH, UCTIOJIB3YIOIINE PACCMOTPEHHbIi IPUHIIUII VIS IIOBbIILIEHMS
K03(hpUiIneHTa YCUIEHUs], — pPereHepaTUBHBIMU.

MpuHUMNBI cBepXpereHepauum

[pu Bceil NMpUBJIEKaTeNbHOCTH PaCCMOTPEHHOTO METO1a, OH 0071a-
IaeT CyLIeCTBeHHbIM HeocTaTKOM. [TapaMeTpHl, olpeaensiuue Beam-
YHHY OTPHUIATEIbHOr0 BHOCHMOIO CONPOTUBIEHUs F,, = MS/C, He
cTabIIbHBI BO BpeMeHHU, U3-3a Yero HecTabWiIbHBIM TI0/IyYaeTcsi U caM
peXUM pereHepaLly. YBeJIuyeHue Moa0XUTeNbHONH 00paTHOM CBA3U
(yBenuyeHue r,,) 1o obpaeHus B Hyb 3HaMeHaTelst hopmyisl (5.6)
MIPUBOIMUT K NPEBPAIIECHUIO YCWINTENS B reHepaTop, yMeHbllleHle —
K CYIIIeCTBEHHOMY CHIKEHUIO PacYeTHOro KoaGhhUIMeHTa yCHIeHUs,
a 3HaYuT U K MoTepe YyBCTBUTEILHOCTH.

Kpome Ttoro, ysenuuyenue KodpopuuueHTa yCWIEHUS IIpUeM-
HUKa 32 CYeT yBeJIWYEeHUs IKBUBAJEHTHOU n100poTHOCTM Orpa-
HUYMBaeTcsl TpeOOBaHUAMU K MOJOCE TIPONMYCKaHWUS IIPUEeMHUKa
(Afp).TToceHsIs1, KaKM3BECTHO, Ol PEIeNIsIeTCSBbLIPAKEHUEM Ay, = f, / O,
1 He JOJMXHa ObITb MeHbIlle aKTUBHOM IIMPHUHBI CIIEKTpa IIPUHUMA-
emoro curHana. KnaccudyeckuM npumepom obpaimeBusi HegocraTka
B JOCTOMHCTBO SIBJISIETCSl UIES] CBEpPXpEreHepaTUBHOIO YCWIEHHS.
HertpynHo comiacutbesi ¢ yTBepXIeHUEM, YTO Hanboubinuil koag-

GbuIMeHT ycuneHusl B pereHeparope MOXHO IOJy4YUTb, HaxO#siCh
' Ha rpaHHile CaMOBO30YX1eHUs, KOTna 3HaMeHaTenb GopMyst (5.6)
6511M30K K HYJIO.
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OnHako 9TO NOJOXEHHE U HAUMEHEE YCTOHYMBO MMEHHO H3-3a
b6mu3ocTu K pexumy camoBo30yxaeHus. Wnest cBepxperenepartus-
HOTO ITpyeMa 3aKI0vaercs B IEPUOIU4eCKOM U3MEHECHUY BHOCUMOTO
OTPHULIATEILHOIO COMPOTUB/IEHUs! TAKUM 00pa3omM, 4ToDb! YyCHIUTENb
Ha OfIpefieIeHHYIO 4acTb 3TOro Tieprofa IpeBpaiancs B reHeparop,
npoxons yepe3 ob1aacT MaKCUManbHOro ycuneHust. PaccMoTpum oty
uaewo noapobHee.

Kax ObU10 OTMEYEHO BBILLE, BEIMYMHOM BHOCUMMOTO COIPOTHUB-
JIEHUs] MOXXHO BapbUpOBaTh, U3MEHsS! TMOO B3aUMOUHIYKTUBHOCTB
M, mabo kpytusHy TpaHsuctopa S. I1pu paccMOTpPEHMH NPUHLIUIIOB
cBepxpereHepauru ynobHee ucnons3oBats S. U1 Havana BBISICHUM
CMBICJI 3TOTO NapaMeTpa.

Ha puc. 5.4, a uzobpaxeHa BxogHas XapaKTEPUCTHKa TPaH3M-
cTopa, TpexcTapisiomias cobod 3aBUCHMOCTH TOKa 0asbl (iz) OT
HanpsxeHus: mexnay 6a3oi u amurrepoM (ug). K 6ase obpruHo nop-
KJIIOYEHO HaNpsDKeHHe cMemeHust (u,), 3ajamouiee I0JOXEHHE
paboueii Touku (PT1) na BxonHo#i xapakTepuctuke. [Ipy nonave Ha

vt

Puc. 5.4. 3aBUCUMOCTb KPYTU3HbI OT N0/10XeHus1 paboyeit To4Yku
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6a3y emie ¥ NepeMeHHOro HanpskeHuss aMmuTynoil Uy, TOK 6a3bl
OymetT MEHATBHCS IO TOMY XXe 3aKOHY ¢ amrutynoi I (puc. 5.4, 6).
Ilpu MOCTOSIHHOM aMIIMTYZAE HaIpsKEHUs!, NPWIOXKEeHHOro K 0ase,
aMIDUINTYAA TOKa, KaK 3TO XOpOILIO BIHAHO U3 pHc. 5.4, 6yner 3aBuceTb
OT yIJla HaKJIOHA BXONHOH XapaKTepUCTUKU B OKPECTHOCTsX pabo-
qel TOUkH. KOMMUeCTBEHHO 3TOT Yro/i XapaKTepU3yeTcsl KpPYTU3HOM
BXOMHOM XxapakTepucTuku Sz M3Menssi nonoxeHue pabodeil TOUKH
C TIOMOMIBIO Uy, MOXHO MEHATh S AMIUIMTYIA KO/UIEKTOPHOrO TOKA
(I,) moxert ObITb OlpexesieHa Mo ¢opmyne I, =Ig - hyy,, TAC My, —
KOI(DGULMEHT yCHIIeHHUs! TPAH3UCTOpa IO TOKY B CXeMe C ODmMM
amurTepoM. Benmuuuny S=1,/Us u GyneM Ha3biBaTh KPYTU3HOH
TpaH3ucropa.

O6patute BHUMaHHe Ha TO, YTO KPYTH3Ha TPAaH3UCTOpa, KaK U
BEJIMUUHA Sg, 3aBUCUT OT MOJIOXEHUS pabodeil TOUKH TPaH3UCTOpa
Ha BXOTHOH xapakTepucTuke. KOHKpeTHasi ¢opMa 3aBUCUMOCTH Kpy-
TU3HBl OT HaNPSDKEHHsl CMEUIeHHUsl ISl Pa3HbIX TPAH3UCTOPOB pa3-
nuuHa. CymecTBeHHBIM Xe sIBJIsIeTCs TOT (AKT, 9YTO KPYTU3HA TEM
6onb'me, 4yeM Oosblile IIOCTOSIHHOE HalpsxeHue cMemeHus Uy, 4to
XOpOLIO BUAHO U3 PHUCYHKA. IIpu manpHEHINUX pacCyXaeHHsX s
HpOCTOTHI OyfeM 110J1araTh, 4TO 3aBUCUMOCTb KPYTU3HBI OT HaflpsiKe-
HUSI CMEIEHUs! IPSMO IIPONOpLUMOHANbHAas (pHC. 5.5, a).

Ucyn

Yi

Puc. 5.5. lpepbiBACTas reHepauuns B CBepXpereHeparope
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Tenepp MOXHO HpPUCTYNIATh K PaCCMOTPEHMIO COOCTBEHHO
pexuma cpepxperenepauny. O603HauMM 3HaY€HUE KPYTU3HBI TPaH-
3UCTOpa, NPU KOTOPOU 3HaMeHaTenb BeipaxeHus (5.6) obpamaerca
B Hy/Ib (BO3HUKAET reHepauus) yepes Sy,,. JUis monyveHus sToro 3xHa-
YeHust Ha 6a3y TpaH3MCTOpa HeoOXoaMMO IoxaTh Hanpsxenue U,
(puc. 5.5, a). B ucxomHoM cocTossHMM Ha 6asy NORalOT IOCTOSH-
Hoe HanpsixeHue cMmeleHns U, ofecrnieunsamomiee Takoe Nojoxe-
Hue paboueii Touku Tpansucropa (PT), nmpu koTopoM KpyTH3Ha S,
MeHBIIIe KpUTHYIEeCKOi. [eHepanus B 9ToM ciy4ae OTCYTCTBYeT.

Ecnu teneprs K IOCTOSHHOMY HaNpsXeHUI0 100aBUTH HEKOTO-
poe BCIIOMOTaTeNbHOe, NEPUOIUIeCKH U3MEHAIOIIEECs, Ha3bIBaeMOe
HATPSIKEHWEM CyTepU3auMu (Ucyy), TO NIPU JOCTATOUHOM €ro aMIuiu-
Tyme pabouas Touxka Oymer mepexomguTh B 0061acTh, IAe KpPyTU3HA
TPaH3UCTOpa CTAHOBUTCA HoJIblIle KPUTUUECKON. DTOM CUTyauuu Ha
puc. 5.5, 6 COOTBETCTBYeT MHTEepBan BpeMeHHu t;—t,. Ha 310 Bpems
3HameHaTtenb GopMysst (5.6) CTaHOBUTCA OTPHMUATE/IbHBIM, U B KOH-
Type 06eCreuMBaIoTCs YCIOBUSA BOSHUKHOBEHHS aBTOT€HEpalMH.

Ecnu B KOHTYp M3 aHTEHHbI IOCTyNaeT HaNpsDKEHHE CUTHaia
ammuiutypoit U, To KonebaHUs B KOHType HaUHYT HApacrarh, HA4H-
Hasi C 3TOro 3Ha4YeHHUs, 110 IKCIIOHEHUMAIbHOMY 3aKOHY, ONUCHIBae-
MoMy dopmyitoit [6]:

Uu.®)=U,- e (5.7
rae 8= 2r3 — K03 QHULUEHT 3aTyXarus KoieOaHui B KOHTYPE;
L, ~— WHIYKTUBHOCTb KOHTYPA;
I, =Ty +Tpen o 3KBHBAJEHTHOE CONPOTUBJICHHE IOTEPD

1 KOHTypa.

Ilpu § > S, UTO MMEET MECTO Ha MHTEpBaie t;—t,, BEJIMUMHA I,
MMeeT OTpHULIaTeIbHOE 3HaUeHHMe, TI0Ka3aTellb 3KCIIOHeHTH! B (5.7) —
COOTBETCTBEHHO IOJIOXHUTENbHOE, YTO U obecreurBaeT HapacTaHue
aMIuIuTyabl KolebaHuit 10 HekoToporo 3Hadenus Uy, (pHc. 5.5, 6).
ITocne MOMeHTa BPEMEHH t, KPYTU3HA CTAHOBUTCA MEHbIIIE KPUTHIE-
CKOI, TTOKa3aTeJIb IKCIIOHEHTHI B (5.7) — OTpUUATENBHBIM, U KOJTeba-
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HUA B KOHTYpe 3aTyxaroT. O6pa3yercst Tak Ha3blBa€Masi «BCIIBILLIKA»
BbICOKOYACTOTHRIX KOJICOAHUI B KOHTYpE.

Ecnun npunumaercs AM-CUTHAJ, TO K Ha4ally HOBOH BCIIBIIIKH
(MOMEHT t, Ha PUCYHKE) 3HaueHME HauaNbHOH amrumrynsl U, Gynet
OTJIMYATBCA OT NMPENbIAYLIEro (CTaHeT, HanpuMep 6oibiie), COOTBET-
CTBEHHO M3MEHHUTCS M aMIUIMTYAa BCHBILIKH, YTO SBCTBYET M3 ¢op-
myJist (5.7) n puc. 5.5, 6. B pe3ynsrate Ha KOHType Oyner nonyueHa
TIOCNEIOBATEABHOCTh BCIIBILLIEK, aMIUIMTYAa KOTOPhIX OymeT MOBTO-
PATH 3aKOH M3MECHEHHU s aMILIMTYABI IPUHUMAEMEBIX KOeOaHU.

HamnexamuM BRIOOPOM NapaMeTpPOB KOHTYpPa U BEJMYMHBI S
MOXHO OfeCneYuTh TaKyld CKOPOCTh HapaCTaHMsl HAIPSIXEHWs B
KOHTYpE Ha UHTEpBaJe t;—t,, P KOTOPOi aMIIMTya Benblmek U,y
Oyner mocTuraTbh €IMHMLL BOJIBT, IPH BCErO HECKOJBbKUX MMKPOBOJIb-
Tax, HaBeJEHHBIX B aHTeHHe. [ToxaBas BCMBIMIKM HA aMILIMTYAHBIN
JDETEKTOP MOXHO BBLIENUTh MX Oru0alomiylo, KOTopas U SBJAETCS
MOJIE3HBIM CUrHaANOM, PacueTs! MOKa3bIBaoT, 4TO KOIPDULMEHT yCH-
JIEHUs CBEPXpETEHEPATOPa MOXET OCTUraTh COTEH ThHICAY [7].

HeobxoquMO OTMETHUTh, YTO YaCTOTa BCIIOMOraTejbHBIX Kojeba-
HU# (F,) 10/mKHa OBITH TaKOK, 4TOOB! BOCCTAHOBJIEHHE Orubaromen
IPMHUMAEMOro CUrHajia mpoucxoauo 6e3 noreps. Kak u3BecTHO, Uist
3TOrO AOJIKHO OBITH BEITOJHEHO ycioBue KorenbHukosa F, 2 2F).
3pece Fy — BepxHsis 4aCTOTa B CHEKTPE MOMYJIMPYIOUIErO CUrHania.
B npakTHyeckux cxeMmax F,, 1exurt B nipepenax 30—100 kI'u. ®opma
HaMNPAXEHHUS CyIepU3altH, KaK 3TO SICHO U3 pPHC. 5.5, IPUHUMIIMAND-
HOTO 3HAa4YCHUs1 He UMeeT. BaxxHOo nuip obecrieuTh Ha MHTEpPBAaJC
t;—t, ycnoue § > S,

IIpenenbHO nOCTHXMMAs aMIUIMTYAA BCOBILEK Ha KOHType Uy,
OTpaHHUYEHA MMapaMeTpaMy CXEMBbl U HalpsiKeHUeM nuTaHus. Ecnu B
IIPOLIECCE YCUJIEHUSL CUTHAJIOB aMILIMTY/a BCTIBIIIEK HaNPsIKEeHUs Ha
KOHTypE BCE BpeMs OCTaeTCs MeHsbiue Uy, TO 3aBUCMMOCTb aMILIA-
Tynel U, or U, auHelHa U pexXuM pabOTel COOTBETCTBEHHO HA3bIBa-
€TCs TMHEUHbIM, JIOCTOMHCTBOM PEXMNMa SIBJISIETCS HU3KUU YPOBEHB
IHYMOB M MaJiblii K03(¢hOUUMEHT HETMHEHHBIX HCKAKCHUIA.

Ecnu navajpHasi aMILIMTYZa B KOHTYPE MJIM YCWICHHE B CXEMe
HaCTOJIbKO BENUKH, 410 Uy nocruraer suavenus Uy, Ha MHTEpBaJe
t;—1,, TO aMnIMTyAa BCHBIIIEK YK€ HC 3aBUCUT OT aMIUIMTYAbl BXOI~
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HOTO CHTHalla, ¥ PEXHUM Has3bIBAeTCsl HEJIMHEHHBIM. B 9TOM pexume
NpPU U3MEHEHUM aMIUIMTYIbl BXOTHOTO CHMrHana Oyner M3MEeHATLCA
IIoMmaab BCNbilIek (puc. 5.6, a). BenuuynHa npogeTeKTHPOBaHHOTO
HaAIPsIKEHUA U3MEHACTCS B 3aBUCMMOCTH OT BXOJHOIO CHUrHaja o
JorapupMHUIECKOMY 3aKOHY (pHc. 5.6, 6).

Takas 3aBUCUMOCTb BEIXOJHOTO CUTHasa OT BXOXHOrO aHanorMyHa
peicremio APY B npuemMHuke M pacluupsieT €ro AMHaMU4ECKUR
avanasoH. K HeZocraTkaM HeJMHEHHOro peXuMMa OTHOCATCSI CHIIb-
HbI€ HEJIMHEUHBIE MCKaXEHMS, BHICOKMH YPOBEHb BBIXOTHBIX LLIYMOB
IpY OTCYTCTBUM TOJIE3HOTO CUTHalla M HU3Kasi U30MpaTebHOCTD 1O
cocepHeMy KaHany. CHJIBHBIE LIYMbI HAa BBIXOJI€ NTPUMEMHMKA, MPET-.
CTaBJISIIOIIME YCUIIEHHBIE BO MHOTO pa3 COOCTBEHHbIE LIyMBI Kackana,
SIBJIASICH HEAOCTATKOM, OMHOBPEMEHHO, TEM HE MEHEE, KaK pa3 U CBU-
JETENBCTBYIOT O BHICOKOM KO (PULIMEHTE YCUIIEHUA IPHEMHUKA.

Ho cnocody moayyeHHss BCHOMOTraTelbHBIX KOJe0aHHi Hanps-
XKeHHs CyIepU3alMHA CBEPXPEreHEpaTOPHl MOAPA3NENATCA Ha JIBE
rpynnbl. CBEpXpereHepaTops! ¢ BHelllHeH cynepH3auyei UCIIONb3YIOT
BCIIOMOrarebHble Konebanus, BbeipabaTbIBa€MBIE CHELMATBHBIMU
redepatopaMu. B cBepxpereHeparopax ¢ asTocynepusanuei co3na-
I0TCSl YCIIOBHS /il BOSHUKHOBEHMs BCTIOMOTATENTbHBIX KOJIe6aHuit B
CaMOM pereHepaTUBHOM KacKane. ITocne 1THUM BapUaHT UCTIONB3yeTCA
4aIIe, Tak KaKk TpebyeT MEHbIMX CXeMOTEXHMYECKHUX 3aTPaT (ONHAKO
3TO He 3HAYMT, YTO OH SABJSAETCS JIyUILHUM).

UurtaTenu, 3HAIOMME, YTO TAaKOE CIEKTP CHUTrHana, MOTYT IpOomy-
CTUThL ciexyiomue TpM ab3alla, OCTaNbHBIM PEKOMEHAYETCsl pa3o-
Opathcsi C 3TUM NOHATUEM. J1e10 B TOM, UTO CUTHAJIBI, UCTIONb3yEMBIE .
B PaIMOTEXHHUKE, MOTYT UMETh CaMyIO Pa3IH4HYI0 HOpMY.

Ugbix

6

Puc. 5.6. HennHeliHbii pexum cBepxpereHeparopa
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AHaM3MpOBaTh POXOXZEHVE HENOCPEeACTBEHHO CaMWX CHTHa-
JIOB Yepe3 PaAMOTEXHUYEeCKUE LIeNH, Ha3HaYeHHe M CTPYKTYpa KOTOPBIX
TakXe BeCbMa pa3HO00pa3Hbl, BeCbMa CIOXKHas 3ala4a. [ToatoMy B pamyr-
OTexHYKe MPUHATO MPH aHAIN3e 3aMeHsATh CHIHAJIBL UX criekTpamu. M3
MaTreMaTHKyM U3BECTHO, YTO ITPAKTUUECKH JHOBYIO (HYHKLIMIO MOXHO NpeJ-
CTaBUTH B BUJle CYMMBI JIpPYrUX, Oosiee npocTeIx ¢dyHKuuMit. Takoe npen-
CTasjIeHyie Ha3bIBAETCs pa3noxenneM GpyHKund B psia. JIo6oii peasbHbIA
CHTHAJI CKOSIb YTOIHO CIIOKHON (hOpMBI IpeAcTaBiIsieT coboii Kakyo-mubo
(DYHKIIMIO BpeMeHM, a 3HAYUT, MOXeT OBITb pa3/IoxXeH B PALL.

Haubonee mmpoko npuMeHsieTCs pa3OXeHHe B TPUTOHOMETpH-
yeckuil psjg Oypse. [1py 3TOM curHail npeACTaBiseTCs B BHIE CYMMBL
rapMOHMYECKMX KoyeGaHuil, T. e. KOnNebGaHWI CHHYCOMITAIBHOU WIN
KOCHHYCOMRATLHON (PopMel. BEIOOp OBYCIOB/IEH TeM, YTO TOJIBKO 3TH
KonmebaHMsl MY MMPOXOXIEHUN 4epe3 JIMHelHyO uernb (a OONbIIMH-
CTBO DaJMOTEXHUYECKVX Llereil MOryT CUMTAThCsl JIMHeHHBIMM) He
M3MEHSIIOT CBOell (hOpMBI. Y rapMOHHNYECKOro KojlefaHms MOXeT u3Me-
HWTBCA TOJBKO aMIUIMTYZA U HadanbHas ¢asa. Takum obpasom, aHa-
JIM3 TIPOXOKIEHUS rapMOHNYECKOro konebanus uepes moboe ycTpoii-
CTBO CBOAWTCS TOJIBKO K OLIEHKe M3MEHEeHMs 3TUX JBYX BEJIWYMH, a B
GO/BIIMHCTBE MPAKTHYECKMX 33Ja4 — TOJIBKO K OL€HKe M3MEHEeHWs
amrumnTynsl. TapMoHnueckue xonebaHusi, B BHIEe CYMMBI KOTOPBIX
MOXHO ITPeACTaBUThL UCCIIEAYeMBIii CHIHaJT, Ha3bIBAIOTCS €ro COCTABIIA-
IOHIUMH, @ UX COBOKYITHOCTb ¥ €CTh CIIEKTP CHrHaJla. BRISICHUB, KaKue
WU3MeHeHWs! MpeTeprieBaeT Kaxzaas U3 CrieKTPIBHBIX COCTaBJISIONIMX
TIpH IPOXOKIEHNM Yepes3 MCClIeNyeMYIO [{elth, ROCTATOYHO CIIOXKUTE UX
Ha BBIXOJi€, UYTOOBI MOTY4YHTh (JOPMY BBIXORHOTIO CHIHaIA.

IIpn panpHeiinleM W3JOXeHWH OyneT MCIIONL3OBATLCS CHEKTP
CHHYCOMIANBHBIX UMITY/ILCOB. MI3BeCTHO, YTO UMITYJILCHI TOKA, Npes-
crapsomye coboit orpesku cuHycounbl (puc. 5.7), comepxar B
CBOEM COCTaBe MOCTOSIHHYIO cocTaBsomyto I, = 0,(0) - I, 1 rapmo-
HVIKM Ha 4YacTOTax, KPATHBIX 4acTOTe CJIeJJOBAHUSI CMHYCOMAANBHBIX
UMITYILCOB . Tak HasbiBaemble KO3 duieHTH Bepra o, (0) 3aBucst
OT yIla OTCeYKM MMITYJIbCOB 0 ¥ HOMepa rapMoHuKH n. KonndectBo
rapMOHHUK B 00ieM ciydae paBHO 6eCKOHEYHOCTH, OHAKO MX aMIUIH-
TYJBI C POCTOM HOMepa rapMOHVKH yMeHbLIAIOTCsl. OGBLIYHO TIPAKTHU-
4eCKUi MHTePeC NMpefCTaB/IAIT TONBKO HECKOIBKO MEePBBIX U3 HYIX.
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Puc. 5.7. CrnexTp CuHycounansHuIX UMIynbCoB

MpuHUKN peAcTBUS «KNacCcUYecKoro» cBepxpereHeparopa

Ji1s1 perieHyst 3a1a4H, 3as1BJIeHHOM B Hauaule naparpada, pacCMOTpUM
noxpobHO NPUHUMIT JEHCTBUS PeIbBHOTO CBepXpEreHepaTUBHOTO TIpH-
€MHHKa C aBTOCyNepu3aLueil, CobpaHHOro Mo «KjacCUUecKoi» cxeme
(puc. 5.8). Cxema conepxut KonebatennHblil koHTyp L, Cs, HacTpauBa-
eMbIif Ha YacTOTy CMrHajla, MPMHMMAEMOro aHTeHHOM (A). Ins yMeHb-
IIEHXS BJIMSIHMSL aHTeHHb! Ha NTapaMeTphl KOHTYpPa CBsI3b MEXIY HUMU
peanu3oBaHa yepe3 KoHxeHcaTop C; HeboNbIIO eMKOCTH.

Heobxonumo oTMETHUTB, YTO KoslefaTe/bHBIA KOHTYD, B OTIIMUME
OT pHc. 5.3, BKJIIOUYEH B KO/IEKTOPHYIO 1€ TPAH3UCTOpa, U KOM-

' —2+4B
A 102 c5 I
IO,1MK 40 ) 0,6mkIH
R1 C3 A
3 [F
N

47k CG U
VT 3/
KT3156 —x
R2
12 Ure 20mKMH cs
4700 R4 3« 0.1m
c1 o
1MK R3 _L
T |V Uoc 37700 Usix
T T o
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Puc. 5.8. MpuHumnuansHas CXxema kKnacCcuyeCckoro cBepxpereHeparopa
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NeHcalysl OTepb JHEPruM CUrHana Oyaer MpoMCXOOUTh HEMOCpen-
CTBEHHO KO/UICKTOPHBIM TOKOM.

Heobxogumast ainsi 1ol ueiu obparHas cBA3b OpraHM3oBaHa
crenyomumM obpasoM. IIoCKONBKY BepXHHMHM 1O CXeME, BHIBOI KoOne-
0aTe/IbHOro KOHTYPa COCIUHEH ¢ OOLIMM NMPOBOAOM Yepe3 KOHJEH-
carop C,, CONPOTUBJIEHHE KOTOPOrO Ha 4aCTOTE CUrHana npexnebpe-
KHMMO Majo, BEICOKOYACTOTHOE Hanpsikenue U,, cymiecTByiomee Ha
HeM, QaKkTUYeCcKH AEHCTBYET MEXIy KO/UIEKTOPOM TPaH3UCTOpa U
KOpPITycoM {cM. puc. 5.8).

DTO HaNpsKeHHe IIPWIOKEHO K JIeJTUTENIO, COCTOAINEMY U3 KOH-
nencatopa obparHoit cBasu Cg u apoccens Ap,. Huxuuit BeiBOx
Ipoccensi COeqMHEH ¢ KOPIIYCOM 4epe3 Majloe CONMpPOTHBIEHHUE KOH-
nencaropa C,. Ilockonpky 6asa TpaH3UCTOpa TaKXKe COEIUMHEHa C
KOPIIycOM uepe3 KoHpeHcaTop Gonbnioi eMkoctu C;, TO BBICOKOYa-
CTOTHOE HampsixeHue obpaTHOH cBsa3u U, NpuioxeHo GakKTUIECKU
MEXIY IMUTTEPOM U 6a30H TpaH3UcTOpa.

PexuM TpaH3ncTopa 1o NOCTOSIHHOMY TOKY, KaK M3BECTHO, orpe-
neisiercs HanpsikenueM Uy ,. Tak kak conpoTtusnenueM apoccens dp;
NOCTOSIHHOMY TOKY MOXHO IipeHefpedb, TO 3TO HanpsixeHue Oyaer
npeacTasiasTk coboil pasHocte Uy, = Uy, — U, OHO U onpexpenser
nosiokeHue paboyelt TOUKM Ha XapakKTEePUCTHRAX TPaH3UCTOPA.

Hanpsixenne Uy, CHMUMaeTCa ¢ HUXHeEro rieda peanrens RyR,
U MOXET peryJMpoBaTbCs MEPEMEHHBIM pE3UCTOpoM R;. DieMenTs
R,C; sBsioTcs GUIBTPOM HYMXKHHUX 4acTOT WU MPEAHAa3HAYEHBl UIA
BBLAEJIEHUS! [TOJIE3HOTO CHIHAaA.

B npaBwibHO coOpaHHOH CxeMe IpU OTCYTCTBHMM BXOAHOTO CHT-
Hajla CymIECTBYET PEXUM MPEPBIBUCTHIX Konebauuil. @opma Hamps-
XeHUH Ha KoHType U, M KoHAeHcaTope C,, TOJIy4eHHBIE B pE3y/bTare
BKJIIOUCHHS CXeMbl B CHCTEME CXeMOTEXHHYeCKOTrO MOZE/IVIPOBaHM s
Micro-Cap 6, npuBeneHa Ha puc. 5.9. [TunoobpasHoe HanpspKeHHUE,
NpUBEIEHHOE Ha BTOPOM rpaduKe, U SIBISETCS HANPSDKEHHEM aBTO-
cyneprsauMu B pacCMaTPHUBaeMOU cxeme. s aHanM3a NPOLIECCOB,
NPOMCXOMAMINX B CXEMe, BBLIEJIMM OfHY BCIBIILIKY BRICOKOYACTGTHBIX
KonebaHHii U pacCMOTPUM ITOIPOOHO MexaHU3M ee (POPMUPOBAHMSL.

Ha puc. 5.10 npuBegeHa NpoxopHas XapaKT€PUCTHKA TPaH3U-
cropa KT315B, ncnons30BaHHOro B cxeMe, Ha KOTOPOU OTMEUYEHBI
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Puc. 5.9. 3riopst HanpsikeHW! B CBepXpereHeparope
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Puc. 5.10. lpoxoaHas xapakTepucTuka rpaH3ncTopa

IBe xapakTepHbie TOYKH. Touka (1) COOTBETCTBYET HANPSIKEHUIO Ha
y4acTke «Da3a-aMuUTTEp», [IpM KOTOPOM HAayMHAET NpOoTeKaTh KOi-
JeKTOpHbIA TOK. M3 rpaduxa BuaHo, uT0 OHO pasHO Uy, = 0,45 B.
Touka (2) cOOTBETCTBYET KPUTUUIECKOM KPYTU3HE [TPOXOIHOM Xapak-
TEPUCTUKU S, IPH KOTOPOH B CXEME BBIMOJHSOTCA YCIOBHS CaMo-
BO30yxnenus. Ipoucxogur ato npu Uy, = 0,521 B. KosiekTopHbtii
TOK, COOTBETCTBYIOMMA MOMEHTY CAMOBO30YXKACHUs, paBeH 145 MKA.
C noMowmpio nepeMeHHOro pesucropa R; ycTaHaBIMBaeTCss TaKOe
ucxonnoe Hanpsexenue Uy, = Up,— U, npu KOTOPOM HUCXOIHast
KpyTH3Ha S, > S,,. IIpH TaKuX yCIIOBHSX B CXEME, KAaK YXK€ rOBOPH-
JIOCh, BO30YX1a10TCS IPEPBIBUCTHIE KOTEOaHHUsL,
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I'paduxu B xapakTepHBIX TOYKax CxeMbl, OOJierdaloniye NnoHu-
MaHUe MpHMHIMNA AeACTBust, npuseneHsl Ha puc. S.11. ITockonbky
NpOLECC B CXeM€ MEePUONUYECKHH, PAaCCMOTPEHHUE MOXHO HavaTh
¢ moboro MoMmeHTa BpemeHU. I1ycTb B MOMeHT t = 0 HanpsoxeHHUe
Ha koHueHcatope C,, OOyCIOBIEHHOE MIPEHBLLYIIMMH NIPOLIECCaMHU
B CXeMe, TaKOBO, 4TO Tekyuiee 3HadeHue Ug., = Ug, — U, < 0,45 B
(puc. 5.11, a, 6). TpaH3UCTOp B ITOM CUTyaLUH 3aMepT, KOUIEKTOP-
HBIH TOK €ro paseH Hymo (puc. S.11, 6, ), BLICOKOYACTOTHOE Hanpsi-
XeHue Ha KOHType oTcyTcTByer (puc. 5.11, 9). IIpoucxonur paspsn
KoHpeHcaTtopa C, yepe3 pesuctop R;. HanpsxeHue Ha KOHOeHCa-
TOPE yMEHBIIAETCS 10 IKCIOHCHIIUAILHOMY 3aKOHY

t

Uc (t) = Uco e ™ s (58)

tae U, — HANpAXEHWE Ha KOHJACHCATOpe B MOMEHT 3allpaHUs
TPAH3UCTOPA B NPEeNBIAYIIEM LHKJIE (MOMEHT,
aHaJIOTHYHBIHA TOuke 5 HA rpaduKax);

T, = R4C,4 — MoCTosHHAs Bpemenn LENU pa3psia KOHIEHCaTopa.

Kaxk Toneko Hanpspxenue Ug., craner paBHbiM 0,45 B (Touka 1),
TPaH3UCTOP Ha4YHET OTKPLIBaThCsi. ITOSBUTCS KOJIEKTOPHBIA TOK,
HapacCTalmui BO BpeMeHH (MHTepBaa 1—2 Ha pue. 5.11, 6, 2). XoTs
OTKPBIBILIMIACS TpaH3UCTOp obecneynBaeT MPOTEKAHUE 3APANHOTO
TOKa 4yepe3 KoHpeHcatop C,, HalpsikeHHE Ha HEM MO-TIPEeXHEMY
ybriBaeT (puc. 5.11, a) noka BenMuMHaA TOKA paspsiia KOHZEHcaTtopa
yepes pesuctop R; Gonblie 3apsrHOro Toka.

Ilockoneky nepBeiid U3 HUX yObIBaeT, a BTOPOI HapacTaeT, pe3yib-
TUPYIOIIas CKOPOCTb pocTa HanpspkeHust U, 3amemnsiercs. Tem He
MEHEE, B TOUKE 2 9TO HANIPAXKEHHUE OCTUTAeT KPUTUIECKOTO 3HAUCHUSA
Us., = 0,521 B, 4T0 COOTBETCTBYET Hadyay caMoBO30yX ACHHst KacKaza.
B KoHType BO3HHMKalOT BBICOKOYACTOTHBIE KojiebaHust (puc. 5.11, 9),
aMIUTMTya KOTOPBIX HaPaCTa€T B COOTBETCTBUE C BrIpaxkeHueM (5.7).
31ech yXKe YMECTHO CIE/IaTh [1ePBbI MOIE3HbIA 115 TPAKTUKHU BBIBOLL.

Eciu nocne oTKpeIBaHWs TPaH3MCTOPa 3apsANHbIA U pa3psaHbie
TOKM KOHAeHcaTopa C, CPaBHSIOTCs Npexpe, ueM Hanpsixenue Uy,
nocturHer Uy, (B HaweM ciyyae 521 MB), 10 camoBO30yxneHue
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Puc. 5.11. Ipaguku, NOSCHAIOLLME NTPUHLAN AeACTBUS CBepXpereHeparopa
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CBEPXI'EHEPATOP.CIR Temperature 27 (npononerMe)
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Puc. 5.11. Ibaduku, nosicHsowmne npuHULMn aeVicTans caepxpereHqeparopa
(npogonxenue)
KacKaja He MpOM30ineT u cBepxperenepatop paboTatb He OyneT.
CkopocTh yMEHbINEHMs] TOKa pa3psiia KOHCHCaTopa OIpeaesiercs
NOCTOSIHHOM BpeMeHu T, =R3;C4 1 BeJMYNUHON UCXONHOTO Hampsixe-
HUs1 Ha koHneHcartope U,

CkopocTp X€ HapacTaHusl 3apsiIHOTO TOKa 4Yepe3 OTKpbIBalo-
LIMMCST TPAH3UCTOP OIpEenesnsieTcsi KPyTU3HONH TPaH3UCTOpa B MCXO-
nHON paboueit TOUKE S, YTO B CBOIO OYepenb 3aBUCUT OT COOTHOLIE-
HMS1 CONIPOTUBACHUN pe3uctopos R;, R, u R; u napamerpa k,,, Tpan-
sucropa. Hanpsixenue Ug,, coorBercTByioliee S,, TpH XeNaHUM
MOXHO WM3MepuTh, NpeJHaMEePEeHHO YCTPaHUB YCJIOBUSI CaMOBO30YX-
IeHusl B KacKaje, HanpuMep BpeMeHHbIM OTKJII0UeHHEM KOHIEHca-
Topa obpatHo cBs13u Cq. Kax BuaHo, pesuctop Ry BiusieT v Ha 1, 1
Ha §,,, 9TO yCIOXHSET [IPOLiely Py HaCTPOUKH.

Ha npakruke nenecoobpasHo BelOpaTh BenuuuHy R,, ucxonst u3
TpebyeMoro 3HaueHUs YaCTOThI CYIIepU3aniiy, a 3aTeM IoACTPONKOR
R nonyuuth NpeprIBUCTYIO TeHEpaLUIO. JIns IOJHOTEI KapTUHBI Clle-
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IyeT OTMETUTb, YTO BeIM4MHON R; MoxHO B HebOmbIMX npenenax
yHpaBisITh U 4acToTol cynepusanuu. [eiicTButenbHO, deM Oosblle
Hanpstxenve Ug,, TeM Oosblie HanpsixeHue U, 10 KOTOpPOro 3apsi-
nutcst konaeHcarop Cy, a 3HauuT 1 607bLe OyneT BpeMs ero paspsina,
onpezessoLIee Mepuoy Cyrepu3aLim.

BepHeMcst K rporieccaM, npoucxomnsimuM B cxeMe. dacTb Harpsi-
XKeHWsl, BO3HUKIIEro Ha KOHType, B Buie curHana o6paTHOI CBsI3u
U, HauMHaeT CyMMUpPOBATbCs ¢ MEUIEHHO MEHSIIOIIMMCST HaTlpsixe-
HUEeM Ha ydacTke «0a3a-amutrep». Pesynbrupyioiiee HanpsokeHUe
Ternepb npeacTassier coboil anrebpandeckyo CyMMy Tpex Harpsixe-
Huii (puc. 5.11, 6) v onuckiBaeTCst BBIpaXeHUEM:

U6—3 = URZ - (Uc + U, )

KonnekTopHbIii TOK B pe3ynbTate HaYMHAET U3MEHATDCS MO CUHY-
couanbHOMY 3aKOoHy (uHTepBan 2—3 Ha puc. 5.11, ¢). ITockonbky
TPaH3UCTOp NpU 3TOM paboTaeT B peXuMme kinacca A, MOCTOsTHHast
COCTaBJISIIONMIAsT KOJJIEKTOPHOIO TOKa Ha 3TOM Y4aCTKe IPaKTU4YeCKU
He MeHsietcs (puc. 5.11, 2). CymmapHoe HanpsixeHMe Ug, Ha 3TOM
UHTepBajle TeK Xe COHepXUT CUHYCOMAAIBHYIO COCTaBJSIOILYIO,
HapacTalouylo BO BpeMeHU. B MOMEHT BpeMeHH, COOTBETCTBYIO-
it Touke 3 Ha rpaduKax, IPOUCKOAUT CYILECTBEHHOE U3MEHeHue
pexuma. CymmapHoe HanpstxeHue Uy, HAUMHAeT «LETUISATb JIMHUIO
Us., = 450 MB (pmc. 5.11, 6), COOTBETCTBYIOIYIO 3aNMpaloIEMy
HanpspKeHWIo TPaH3UCTopa.

KosnexTopHblil TOK Terepb NMpoTeKaeT TOJBKO B Te YacTu Mepuona
BBICOKOYACTOTHOTO HATIPSDKEHUsI, B TeueHWe KOTOPbIX HaNpsKeHMe
Us., npesbIuIaeT yposeHb B 450 MB (unrtepsan 3—5 Ha puc. 5.11, 6).
HMeHHO 3710T (akT sIBsIeTCS OMHUM U3 HeOOXOIMMBIX YCIOBMIA CyIe-
CTBOBaHMsSI PeXUMa IPepPbIBUCTOM reHepanvi B Kackaje Y, Kak Cnefl-
CTBYE, BO3MOXHOCTH YCUJICHUSI TPUHMMaeMbix konebanuit. [Tocmorpum
Ha MpoLecchl, MPOMCXOMALIME Ha HHTepBale 3—>5, BHUMAaTenbHee.

C oznHOI cTOPOHBI KOPOTKME MMITY/IbChl KOJUIEKTOPHOTO TOKa U
SABJIAIOTCA TEMU «TONYKaMMU», KOTOpble pacKauMBalOT KojebaHus B
KOHType. JIpyruMu Cl0BaMy, NepBasi TapMOHMKAa 3TUX MMITYJIbCOB
obecnieunBaeT (OpMUPOBAHME Ha KOHType HapacTaloLIero rapMmo-
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HUYECKOro HamnpsikeHust. [1ponopiiMoHaIbHO pacTeT ¥ HalpsKeHHe
obpaTHO# CBsI3U, NMPUKIaAbIBaeMoe K 0ase TpaHaucTopa. 910, B CBOIO
ouepenb, BbI3bIBACT NaAJbHENWIUNN POCT aMIUIMTYAbl KOJUIEKTOPHBIX
UMITYJIbCOB U HaTIPSIXXKEHUsI Ha KOHTyPe.

C npyroit CTOPOHBI TIOCTOSIHHAsE COCTAaBJSIOLIAsl MMITYJIBCOB
(pue. 5.11, ) obecneunBaer 3apsa KoHzaeHcatopa C,, Hampsixe-
HUE C KOTOPOTO YMEHbIlaeT pe3yabTUPYILyo pasHocTh Uy, U,
(puc. 5.11, 6). B urore ymeHblaeTcsl yroa OTCEYKM UMITYJIbCOB KOJI-
JIEKTOPHOIO TOKa, YTO NOJIKHO IIPENsiTCTBOBATh POCTY HarllpsKe-
HUsI Ha KOHType. Pe3ynbTar 3aBUCUT OT TOro, 4ro 0oibllie: CKOpocThb
HapacTaHusi aMIVIMTyabl HamnpsoKeHus1 oOpaTHOW CBsA3Y, sBJSIOLLE-
FOCS1 YacThIO HAIPsIKEHUs HA KOHType, WIM CKOPOCTh HapacTaHUs
HaTpsKeHUs! Ha KoHaeHcarope U

B unteppane 3—4 coorHollleHNe POCTa AMILIUTYABI UMITYAbCOB
KOJUIEKTOPHOFO TOKa U YMeHbILEeHUsl UX YIJla OTCEeYKH TaKOBO, 4TO U
nepBasi FAPMOHMKA, U TOCTOsIHHASL cocTaBsgowas I g 3TUX UMIYIb-
coB pactyT. IlocnenHsiss obecrieunBaeT yBeluueHue HANPSDKCHUS
Ha KoHzeHcatope U, 6onee Toro, ysennuusaercs ¥ CKOPOCTbh pocTa
3TOro HampsiXeHUs, YTO XOpOILOo BuaHO Ha rpaduke (puc. 5.11, a).
9710 (Yepe3 yMeHbllIEHUE YIla OTCEYKM) MPUBOAUT K YMEHbILIEHUIO
CKOPOCTH pOCTa HAIPSDKeHUs Ha KOHTYpe, HO 10 TOYKY 4 OHa elle
MpeBBILaeT CKOpoCTh pocta U

DBrinonnenyie 9TOro YyCiaoBusl NPUHUMITMAIGHO HEOOXOmUMO Uist
HapacTaHWsl aMIVIMTYAbl BCIbIUKY. JJist ero obecriedennst B peasbHOM
cxeMe HeoOXOMMMO TTOMHUTD, UTO U SIBIISIETCST UaCThIO HAIPSKEHUs! Ha
kouType U,, 1 CKOPOCTb €ro HapacTaHusi MOXHO PEryaupoBaTth IByMsI
criocobamu: K03hdULIMEHTOM 3aTyxXaHus § depe3 rapaMerpsl, B HErO
Bxomsimve (cdbopmyna 5.7), u u3MeHeHMeM Ko3gduLmeHTa obpaTHOI
CBSI34, OITPENE/ISIOLIHMCST COOTHOILCHYUEM PEAKTHBHEIX COIPOTHBIICHUIA
KOHzeHcaTopa obpartHoit cBsisu Cy u Apoccenst Apl. YMeHbath cKO-
poctb HapacTanusg U, MOXHO, B YaCTHOCTH, yBesieHreM eMkoctu C,.

B Touke 4 pocr aMIIUTYyAbl MMITY;IbCOB KOJUIEKTOPHOIO TOKa
MOJIHOCTBIO KOMIIEHCUPYETCSl yMeHbIUeHreM uX yrna oTcedky. Kak
ciencTBMe, MOCTOsSIHHAs COCTaBsowas Iy nepecraer M3MeHSITLCS,
IOCTUTHYB CBOEr0 MAaKCUMaJIbHOrO 3HaueHusi. Hanee aMruiutyna
WMITYJIbCOB €Ie HEKOTOPOE€ BpEeMsi pacTeT, HO YMEHbUIeHue yIna
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OTCeYKU yXe€ TaKOBO, YTO IOCTOSIHHAsl COCTaBAOLIasi KOMLIEKTOp-
HOTO TOKa yMeHbIlUaeTcs. 9TO MPUBOAUT K YMEHBIUEHUIO KPYTU3HBI
HapacTaHUsl HaNpsXeHYsl Ha KOHAEHCaTope.

CaMo ke HanpsiXeHHe IpojIoNKaeT HapacTaTh, cMemnlast pabouyio
TOYKy TPaH3MCTOpa BHM3 MO XapaKTePUCTYKe, YTO MPUBOAUT K yMEHb-
IIEeHUIO e¢ KpyTu3Hbl H3-3a 2T0r0 HaunHaeT yMeHbINATbCA aMITINTYA
KOJUTIEKTOPHBIX MMMY/IBCOB, YTO YBEIMYMBaeT CKOPOCTh CHana MOCTO-
SIHHO# cocrasisiiomeit 1. YMeHbInaercs: 1 HanpspkeHue Ha KOHType.
B Touke makcumyMa Hanpstkenus U, (pue. 5.11, a) 3HaueHue nocro-
SIHHOM COCTaBJIsIIOmEeN TakKOBO, YTO TOK 3apsiia KOHIEHCaTopa CTaHo-
BUTCSI PABHBIM TOKY paspsizia, ¥ jajiee TOK paspsiia mpeBainupyer.

B TOYKe 5 aMIUIMTyna HampsoKeHUs] HAa KOHTYpE YMEHbBIUAETCs
IO TaKOif BeJWYMHBI, TPY KOTOpPOH HampsixeHHe oOpaTHON cBsi3u
nepecraeT IpeBbIAaTh IOPOroBbIid ypoBeHs B 450 MB (puc. 5.11, 6).
Tpansucrop 3akpeiBaercst. UMIysbchl KO/UIEKTOPHOTO TOKA UCUE3aI0T,
CTAHOBATCS] PaBHBIMU HYJIO aMILIUTY/bl NIePBOH TapMOHUKHU U TIOCTO-
SIHHOW COCTaBJIsIOLIEl KO/UIEKTOPHOTO ToKa. HanpsixeHue Ha KOHeH-
carope uMeeT BennuuHy U . OHeprus, 3amaceHHasi B KOHType K 3TOMy
MOMeEHTY, obecrieuuBaeT CylIeCTBOBAHKE B HEM 3aTyXalomux koneba-
HUI, aMIUTMTya KOTOPBIX yObIBAET B COOTBETCTBUM ¢ hopmynoit (5.7).

Konnencatop C,, oTCeueHHBI OT UCTOYHMKA MUTAHUS 3aKPbIB-
LIMMCSl TPAH3MCTOPOM, paspsikaercsl yepe3 pe3ucrop R, mo akcrno-
HeHTe (5.8). PopMMpOBaHMe BCIIBIILKY 3aKOHYeHO. Korna Hampsixe-
aue U, 3a cyer paspsina koHzaencatopa C,, IOCTUTHET BEJIWYMHBI
450 MB, HauHeTcs Tpouecc GOPMUPOBaHUST HOBOI BCTIBILKM.

Heobxonumo 0co00 NoguepKHyTh, YTO €C/1 CKOPOCTb YMEHbILEeHMsT
HaInpspKeHYs Ha KOHJeHcaTope Oyner 60iblile CKOPOCTH YMEHbIICHUST
aMIuUTATYy b KonebaHui Ha KOHTYpe, TO, KaK 3TO SBCTBYET U3 pHc. 5.11,
6, UMITy/IbChI HarTpsiXeHust 0OpaTHOI cBsi3u OynyT MPOAOIXATh ITPEBbI-
I1aTh TOPOTOBBIil yPOBEHb U CpbIBa KOJlebaHMit He mpousoineT. Kackan
nepeiIeT B pexXyM HelpepPrIBHON reHepaniyu. BhllieymOMsIHy TEIE CKO-
POCTH 3aBUCST COOTBETCTBEHHO OT BENMMH T, 1 8. OUeBHHO, yCIIOoBYe
CYLIEeCTBOBaHWS MPEPbIBUCTBIX KONebaHwit MeeT BUI

T, < % wi R;C, < 2L . (5.9)

L
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Jo cux mop MBI CYMTaIM, YTO B KOHType OTCYTICTBYeT Harpsixe-
HMe curHana. B atom ciyuae npouecc hopMupoBanys Bcex BCIIbILIEK
abCoMIOTHO OOMHAKOB, U B pe3yjbTaTe MX aMIUIUTYAQ, IJIMTEIbHOCTD
U TIepuo], CAeA0BaHus NoCcTOsIHHBL. COOTBETCTBEHHO MOCTOSHHBI 3TH
rapameTpbl ¥ Y UMITYJbCOB MOCTOSIHHOM COCTaBASOLIEH KOMIEKTOp-
Horo Toka (pHc. 5.11, r). ITponycTus 3T UMNyJbChl Yepe3 (hUIbTp
HIDKHUX 4aCTOT, MOJIyYMM Ha ero BBIXOIe MOCTOSHHOe HalpsXeHue,
[IPONOPLIMOHATLHOE aMIUVIUTYIE UMITY/IbCOB [IOCTOSIHHOM COCTaBILIIO-
ien.

ITpu moctynneHun U3 aHTEHHBl B KOHTYp HaIpsiKeHUsl CUTHas1a
KapTUHA MeHsETCd. B MOMeHT BpeMeHHU, COOTBETCTBYIOLIMI KPUTH-
4eCKOMY 3Ha4Y€HMIO KPyTU3HbI TPaH3UCTOpa (TOukKa 2), HaNpsKeHue
B KOHType HaYHET HapacTaTh HE C HYJIEBOTO 3HAUCHUsL, a C BEIMYMHBI,
paBHOIT aMILIUTyJe CUTHaJa B KOHType. COOTBETCTBEHHO yBEAMUATCA
KaK MaKCUMajibHasl aMIUIMTya BCHBILEK Ha KOHTYpeE, TaK ¥ aMIUIu-
TyZAa UMIyabCa [IOCTOSHHOMN COCTaBAAOLIEH KOJJIEKTOPHOTO TOKA.

B cBoio ouepenb, 370 NpuUBeAET K yBeAUYEHUIO HaNpsXeHMs Ha
Boixone ®HY. Ecau curnan, nocrynaiomuii B KOHTYp, MOy /IMpOBaH
[0 aMILIUTyAE, TO, B KOHEYHOM CUeTe, OKaXyTCs MOMYTMpOBaHHBIMU
U MMOYJIbChl MOCTOSHHOM COCTaBsiOmIedl KOJIEKTOPHOIO TOKa, a
3HAa4yuT, curHai Ha Beixoge @HY Oyaer nosropsith 1o opme oruda-
IOLYIO BXOIHOTO CUTHAIA.

ITockonbky B KOHType BCerza CyumecTByeT cOOCTBEHHOE Hamps-
XeHue WyMOB, TO IPU OTCYTCTBMM BXOJHOTO CHUIHAaja Hampsxe-
Hue, C KoToporo OyayT HauMHaThCS BBICOKOYACTOTHBIE BCHBIIIKY,
OyneT onpenensaThCsl 3HaYeHUeM LyMOBOTO HamnpsiXeHUsl B MOMEHT,
COOTBETCTBYIOLMI TOUKe 2 Ha rpacukax. OT BCIBILIKY K BCIIBILIKE
HaIpsiXeHue LyMOB MEHsIETCs 110 ClyyalfHOMY 3aKOHY, [O3TOMy U
Ha spixone @HY nanpsxenue Oynet npencraBiastb coboil ciyualiHoe
xojiebaHue, KOTOpoe BOCIIPUHKMMAETCst Ha CllyX B BUZE XapaKTepHOTro
«CYepHOoro» myma.

@OuibTp HIXHUX YacTOT, BbLAEAAOWMN MOje3HbI CUTHA, Kak
ClenyeT U3 BhILIENPUBEIEHHBIX COOOpaXeHuii, JOJKeH HaXOIUThCH
B KoJneKTOpHOH nenu. MHorna tak u nenaercs. OnHako noppo6HO
paccMOTpeHHbIM npoLece (POPMUPOBAHNS, B YaCTHOCTH, HAIIPSIKEHUS
Ha KoHzeHcaTtope C,;, B KOTOPOM MpUHUMAeT yuacTue MOCTOsSIHHas
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COCTaBIsIIoasl KOMIEKTOPHOTO TOKa Iy, TMo3BossgeT cnenath BHIBOL,
YTO ¥ aMIUIUTYA KMMITYbCOB HAIpsKeHUs] Ha 3TOM KOHIEHCaTope
TaK Xxe Oynet MeHsITbCs 110 3aKOHY orubaroleii BXogHOro cursara.

B npuBeneHHoit Ha puc. 5.8 cxeMe UCNONB30BaH 3TOT akT, U Ha
Bxox @HY, cocrosimero u3 pesucropa R, 1 konnencatopa C,, nona-
eTcst mu1000pasHoe HanpstXeHYe Cynepusanyy ¢ KonaeHcaropa C,.

B 3akimiouenyie HeoOXOOWMO OTMETUTh, YTO HaCThb HanpsXeHUs
CUrHaJ1a, MOCTYNYBILEro U3 aHTeHHbl B KOHTYD, IO 1enu obpaTHoi
CBs3U nornazer Ha 6asy TpaHsucTopa u Oy[eT CKIanblBaTbCs TaM C
nUAo00pas’HBIM HaNpsKeHVEM CyNepu3anyy ¥ NMOCTOSIHHBIM Harpsi-
XeHUeM cMewieHus. B pesynbrate, MOMEHT nepeceueHUss CymMMap-
HbIM HarnpsixeHUeM Ug., YpOBHSI OTIMpaHUs TpaH3ucTopa (Touka 1
Ha rpadukax) or mepuond K nepuony OyneT U3MeHSIThCs, BbI3bIBas
U3MeHeHUe YacTOTHl C/IeJOBAaHUs BCIBIILEK BO BpeMeHM 0 3aKOHY
orubauieil BXOZHOTo CUTHaa.

IIpn oTcyTCTBMM MONE3HOIO CUTHaja AHAJOTMYHBIA Mporece
Oyner NMpoucxonuTh Mox AeicTBHeM COOCTBEHHBIX IIYMOB Kackana.
DT1OT (hakT MOKHO UCIONB30BATh IIPY ONTUMHU3AIIMK peXrMa paboTsl
cBepxpereHepartopa. [Tonkmouns ocruniorpad uepe3 KOHIEHCATOP
eMKOCTbIO 5—15 n@ K KOJ/UIeKTOpy TPaH3UCTOpa, MOXHO HabmonaTh
BCHBIILKY KojlebaHmii Ha KOHType. BoibpaB [uiMTe b HOCTh pa3sBepTKU
ocuuiorpacga Takol, 4ToObl Ha 3KpaHe yMemanoch 4—>5 BCIbILEK,
¥ CMHXPOHM3UPYs pa3sBepTKy [0 MepBOM U3 HUX, MOXHO Hab1101aTh
«IpOXaHue» OCTAIbHBIX BIONb OCH BpeMeHU Moj aeiicTBueM cob-
CTBEHHBIX L1YMOB.

B mponecce HacTpoiiku HeobxomuMmo n00UBaTbCsl Kak MOXHO
Oonbmieit aMIUIUTYyAbl 3THX «IpPOXaHWi», 4T0o Oyler cBUIETeb-
CTBOBaTh O MAKCHMaJIbHOM KO3(pdunveHTe yCWIeHUs! NPUEMHUKA.
BMecTo BBICOKOYACTOTHBIX BCIIbIILEK MOXHO Habnonath nunoobpas-
HOe HalpspKeHHUe CyNepu3alyy, NOAKIIYMB ocLuiorpad K KoHaeH-
caropy C,.

Hznoxennpiii NonpoOHbIA nNpuHLUN neilcTBUs CBepXpereHepa-
TOpa MNpY BHUMATEJIbHOM €ro pacCMOTPEHMM paauoIioOUTeNsIMu
MO3BONUT 00J1erduTh POLIEAYPY HACTPOIKY KOHKPETHBIX KOHCTPYK-
11t TPUEMHUKOB 1 ONTUMU3ALUIO UX NapaMeTPOB.
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5.2.2. Knaccuueckuin cBepxpereHeparop

MpuHyunuanbHasa cxeva

ITpakTHyeckass cxema CBEpXpereHepaTUBHOIO TNMpPHEMHHUKE, Iep-
BBl KaCKaj KOTOPOTO HUYEM, MO-CYLIECTBY, HE OTIMYAETCs OT pac-
CMOTPEHHOTO B TpenbiayiieM naparpade, npuseneHa Ha puc. 5.12.
IToncrpoeunslit pesuctop R2 obecrieunBaer yCTaHOBKY XejaeMoi
paboueit TOUYKH MPU HACTPOLiKe MPUEMHHKA.

OrpannuuTenbHblit pesuctop R1 npensitcrByeT BeIXOAY U3 CTPOst
tpansucropa VT1 npu cnyuvaitHoit ycranoBke nBuxka R2 B mpouecce
HacTpOMKHU B KpaliHee BepxHee nonoxeHue. C BbIxoaa GunbTpa HuX-
Hux yactoT R5C7 npoperexTHpOBaHHBIA CUTHAJT ITOCTYIAET HA BXOJ,
YHUY, cobpanHoro Ha Tpan3ucropax V12 u VI3. Henocpencrsennoe
BKJTIOUCHHE TPAH3UCTOPOB C OXBATOM CXeMbl IMyOOKOH OTpULIATE b-
HOW CBSI3bI0 MO TIOCTOSIHHOMY TOKY 4epe3 pe3uctop R7 obecneuu-
BaeT XOpOWIYIO TepMOCTabWIM3anuio TON0XeHUs1 pabouel TOYKU.
Obwnit koadbunvent ycunenust YHY B takoii cxeme MOXET MOCTH-
rate 1000—3000. OMurrepHblii NIOBTOpHUTENL Ha TpaH3ucrope VT4
obecreunBaeT pa3Bsa3Ky NPUEMHIMKa C MOCAEAYIOIMMU KacKanaMu.
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Puc. 5.12. MNpurunnuansHas cxeMa Knaccu4eckoro caepxperedeparopa
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DeTanun n KOHCTPYKUUS

IleuarHas nara usoOpaxeHa Ha puc. 5.13 ¥ HUKaKVX KOMMEHTa-
pueB He TpebyeT. Bce KOHpeHcaTOpbl, KpoMe 31eKTpoauTrdeckux C8
u C10, nonxust 66Tk Kepamudeckumu. IToncrpoeunslii pesuctop R2
moxet ObrTh b0 CI13-386, muGo PIT1-63Mr. Bee tpaH3ucTopsl —
mubo KT315, nubo KT3102 ¢ mobbiMu OyKBEHHBIMU MHIEKCAMU.
KoHntypHas katyuika uMeeT 7 BUTKOB IpoBoza auameTpoM 0,5 MM Ha
KapKace ¢ TMOJICTPOEYHbIM CEpIEYHUKOM U3 KapOOHUIBHOTO Xenesa.
[duaMeTp Kapkaca Moxer ObITh B nHanasoHe 5—9 MM. Jipoccenb
L1 — cranpaprthbrii Ha 20—68 MxI'H. B KauecTse aHTeHHbI UCITO/Ib3Y-
eTcst IThIPh 100 rudkuii nposoxn mirHOM 20—40 cM.

‘HacTtpoiika

Hacrpoiika 3akmoyaeTcst B YCTAHOBKEe OINTHMAJbHOIO peXUMa
cBepxpereHepaluu ¢ noMowpio R2 u Hactpoiike kontypa L2CS B
pe30HaHC I0 curHajy cBoero nepenatuuka. Konpencarop C6 noin-
KeH UMeThb HadaibHylo eMkocTh 15 n®. Ero sHavyenue yTounsercs B
Mpouecce HaCTPOMKY 10 MONyYeHust MakcCuMyMa Kosnebanuii, Habmo-
JlaeMBIX ocuuiUiorpadoM B TOUKe coenuHeHust KoHnencatopos C7 u
C9. Hacrpoiika YHY cBOIUTCSI K yCTAHOBKE Ha IMUTTepe TPaH3u-
cropa VT4 Hanpsixenus, pasHoro 4 B, nmyrem monbopa conpoTus-
nenus pesuricropa R7, mist yero BpeMeHHO ero 1iesiecoobpasHo 3ame-
HUTb TIepEMECHHBIM.,

30

40

Puc. 5.13. [NeyarHas nnara
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CoenuHuTeNbHBIE POBOJIA JOMXKHBI IpU 3TOM OBITh KAaK MOXHO
KOpoue Bo n30exaHue HaBofok Ha 6a3y VT2. I1pu orcyreTBun ocumsi-
norpada K BbIXOAY NpUeMHUKAa MOXHO MOIKTIOYUTb BbICOKOOMHbBIE
HaymHuky (Hanpumep TOH-2) u nonobGparth nonoxeHue ABMXKKA
R2 u BennduHy C6 N0 MakCHMMasIbHOM I'POMKOCTH [TPOCHYIHABAEMBbIX
IIYMOB MNpH BBIKJTIOYEHHOM TiepenaTyuke. 3aTeM BKIIIOUUTbL Iepe-
JaT4uK (MMeeTcsl B BUAY, 4TO OH paboTaeT B pexXuMe aMIUIMTYIHOR
MOIYASILIMY CUTHAJIaMMU C BbIXOa ugpaTopa), U HaCTPOUTH BXOTHOM
KOHTYP Ha MaKCUMaJIbHyI0 rpoMKocTb. MHOrIa nocie aToro nonesHo
nonobparh NONOXeHKe ABXKa NoTeHroMerpa R2.

5.2.3. CeBepxpereHepaTop ¢ YPY

OcCHOBHbIEe NONIOXEeHUd

IlockonbKy cBepxpereHeparop npeacrasnsieT coboit kackan, pabo-
TAIOIMI B peXyuMe IPepbIBUCTON reHepaiyiy, 4acTh MOLIHOCTH KOJie-
OaHuit, BO3HMKAIOUIMX B KOHTYpe, uepe3 KOHACHCATOp CBsA3M NonajaeT
B aHTEHHy U M3Ny4aeTcs. BenuuuHa M3nyyaeMOil MOIIHOCTU MOXeT
IOCTUTaTh HECKOJbKMX MWUIMBATT, YTO OKasblBaeT HeXelaTelbHoe
BO3fielicTBYE Ha paboTaronlyio MOGAM30CTH paguoannaparTypy.

OnHoBpeMeHHOE YIIpaBjeHME HeCKONbKUMU MOJENAMU, Hanpu-
Mep CTaHOBUTCSI NPAaKTUYECKY HEBO3MOXHBIM. I pa3Bsa3Kyu MeXny
aHTEHHOU M CBepxXpereHepaTUBHbIM KacKajOM yCTaHaBIMBAlOT yCU-
auTenb paxuodactoThl. ITpobnema Takum obpasom paspeliaeTcs,
IIOCKOABKY CUTHAJ B YCUJIUTEJIE MOXET paclpoCTPaHsTbCs TOABKO OT
BXona K Bbixony. CnpaBseiuBOCTH paay HeOOXOnMUMO OTMETHTb, YTO
HO-MIpeXHEMY OCTaeTCsl, XOTS U MeHee MOIIHOE, Tapa3suTHOE U3Jyye-
HMe caMoro kKonebaTenbHOTO KOHTypa NpueMHUKa. s ero ycrpaHe-
HMSl KaTyIIKY KOHTypa 11e1eco06pa3Ho noMeniath B 3KpaH.

K coxarneHuio, yBenuueHus 4yBcTBuTenbHOCTH YPY He paeT. Y
cBepxpereHepaTUBHOTO KacKajla OHa yXe U TaK BejivKa U ornpenenist-
eTcsd TONbKO CODCTBEHHBIMM IyMaMKt Kackajga. YyBCTBUTENbHOCTb
OyneT MOBBIIEHA TONBKO B TOM Ciy4ae, ecid cOOCTBEHHbLIE IYMbl
Kackaza YPY Menbllle HIyMOB CBepxpereHeparopa.
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B sToM nerko ybeautbes Ha npoctoM npumepe. Ilycrs uyscrsu-
TENIbHOCTb CBepxpereHeparopa pasHa 10 MKB mnpm oTHomweHuu
«CUTHAJI/IUyM», paBHOM 5. OTO O3HayaeT, YTO CpeNHMil ypoBeHb
cOOCTBEHHBIX IIYMOB, IIPUBENEHHBIX K BXOAy, paseH 10/5 = 2 MxB.
Teneps ycranosuM Ha Bxone YPY ¢ xoadduilueHTOM yCUIeHHUs TIO
Hanpspkenuio K, = 10, cobpaHHblif Ha TaKOM Xe TPaH3UCTOPE, YTO U
B Kackaje cBepxpereHepaTtopa. Ero cobcrBeHHble myMsl Takxe OyayT
paBHb! 2 MKB. TToganum Ha Bxon YPY Te xe 10 MxB.

Ha Bxone cepxpereHeparopa HanpsiKeHHe CHrHana, NMpoIIeqIero
uepe3 YPU, 6yner pasHo 10x10 = 100 MxB, a HanpsckeHue HIyMoB COOT-
BetcTBeHHO 2x10+2 = 22 MkB. PesynpTupyiolliee OTHOIIEHUE «CHT-
HaJI/IIyM» Ha BXome cBepxpereHeparopa crajno pasHeiM 100/22 = 4,54,
YTO MeHbIlE NepBOHAvaIbHOro. s Toro 4robbl OHO OCTaNOCh Mpex-
HuM, Ha BXOI HeobxonrMo niofaBath yxe 11 MxB BmMecto 10. Kak Bumim,
YPY paxe yxyaunn 4yBCTBUTENLHOCTh. EciM Xe cofcTBeHHble HIYMbI
tpansucTopa YPY cocrapisaior 1 MKB, TO HeTpyIHO TOCYMTATh, YTO
teriepsb OyIeT JoCTaTOYHO CUrHaIa BeMuMHOM Beero 6 MKB. Ho ecsin Ha
TaKoOM TpaH3ucTope cobpaTe CaM CBepXpereHeparop, pesysbrat Oydaer
eme Jydiie. Takum obpasom, npuMeHenue Y PY onpaBabIBaeTcst TOIBKO
JKeJlaHMeM YMeHBIUNTh APa3uTHOE U3NlyueHue Yepe3 aHTeHHY.

MpuHuMnNuansHast cxema

IIpurnunuaabHag cXeMa NpUEMHMKa n3obpaxeHa Ha puc. 5.14. YPU
cobpan Ha Tpansucrope VT1 1o cxeme ¢ obmeit 6a30it. Takoe BKIIO-
JeHue TPaH3UCTopa obecrieunBaeT Kackaly Majioe BXOIHOE COTIPOTHB-
JIeHHe, YITO JeNaeT ero MaJlouyBCTBUTENLHBIM K pa3bpocy rapamMerpoB
aHTeHH. Harpyskoi Kackaja Io IepeMeHHOMY TOKY SIB/ISIETCS Kojie-
Gatenbublii Koutyp L1C7, onHOBpemMeHHO BXOASIIMIA B COCTaB CBEpX-
pereHepaTopa, peaJM30BaHHOrO Ha TpaH3ucrope VT2. B ominume ot
NpenpbIIyIe CXeMbl, B HEM, Kak U B YPY, nprMeHeH BLICOKOYACTOTHBI
KpeMHHeBbIY TPaH3MCTOP IIPSIMOM NPOBOAUMOCTH, 103BOJIMBIIMIA pea-
JIN30BATh JOCTATOUHO SKOHOMUYHBIA BapraHT npueMHuKa. Toxk, norpe-
OssieMblit AByMsI TIepPBbIMM KacKaJlamMu, He ripeBbitaer 1,4 MA.

Muxkpocxema DA1 HCTIONHACT posb YCUIUTEAST HU3KOH YacTOTBI
Pesucrop R12 onpexnender TOK NoTpebieHUs] MUKPOCXEMbI, €€ MaK-
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Puc. 5. 14, lNpuHunnuansHas cXxema caepxpereHeparopa ¢ YPY

CUMaJIbHBI KOo3dULIMeHT yCuleHHs U Nonocy rporyckanus. [pn
YyKa3aHHBIX HA CXeMe IapaMmerpax «OOBs3KH» TOK, NOTpebaseMBblil
ONepalioHHbIM yCWIMTeNleM, cocrasisier Bcero 0,4 MA, a Koaddu-
LIMEHT YCUIEHUS JLOCTATOUYEH UIS [TOJYUYeHNs BRIXOMIHBIX MMITYIbCOB
B YPOBHSIX, TPUTOAHBIX I HENIOCPEACTBE HHOI TOAa4YM Ha BXOZ LIU(-
POBBIX MUKpPOCXeM HelndpaTopa WiK pacrpefesnTeliss UMITYAbCOB.
ITpuemuuk nutaercsa ot 6atapen tuna «Kpona» yepes crabunusatop
DAZ2, obecrieunBalomiii HanpsixeHue 6 B, yTo MCK/IIOUAaeT «yXOm»
1apaMeTpoB CXeMBbl 10 Mepe pa3psiaa batapen.

Jetanu n KoHCTpYKU NS

ITeyatnas mmara nszobpaxeHa Ha puc. 5.15 ¥ HuKaKUX ocobeHHO-
cteit He umeer. Tpansucropet KT3127A moxno 3amennts Ha KT3128.
Karymka uagykrusa0cTH L1 comepxuT Y BUTKOB MPOBOIA JUAMETPOM
0,35 MM Ha Kapkace ¢ pe3b00BbIM (M4) roacTpoevHEBIM CepAeuHNKOM
u3 KapbonmibHoro xenesa. Konpencarop C8 ayumie cocTaBuTh U3
IBYX: IOCTOSIHHOTO eMKOcThio 24 n® u noacrpoedHoro — 8—30 nd.
CootBercrByIOnIE MeCTa Ha ILlaTe MpenycMOTpeHbl. B KadvecTse
AHTEHHB! MOXHO WCIIOAL30BATh OTPE30K MpoBoaa LInHOM 20—40 cM.
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Puc. 5.15. [TlevaTHas nnara

Hactpoiika

Hacrpotixka ceonutcs K nonbopy BesnuuHb pesucropa R1 no nony-
4yeHus Ha Oasze tpansucropa VT1 nanpskenus 4,2 B. 3arem, no cur-
HaslaM CoOCTBEHHOTIo NepenaTyuKa, BpalleHeM cepaeyHka KaTy Ky
HacTpauBaeTcs: KonebaresbHbI KOHTYP cBepxpereHeparopa, a poTo-
poMm KoHzpencatopa C8 — pexuM cBepxpereHepauuu, 10 NOAyYeHHUs
Ha BBIXOJI€ [TPHEeMHUKA MaKCHMaJIbHON aMIuuTynbl curaaita. Bemruuna
pe3ucropa R12 Brusier Ha TOK norpebieHust MUKPOCXeMbI U MOJIoCy ee
niponyckadus. Eciu kpyTusHa poHTOB BRIXOTHBIX MMITY/IbCOB HEYHO-
BJIETBOPUTEJIbHA, PE3UCTOP 3TOT HYXKHO YMEHbWIATh, OIHAKO ILTATOM
3a pacHiMpeHue rnosockl OyneT ypenuueHue Toka notpebienus.

5.2.4. CBepxpereHepaTop Ha Tpauaucmpé
B 6apbepHOM pexxume

MpuHUMNManbHast cxema

CeepxperenepatuBHbI{ Kackan cobpadn Ha Tpamsucrope VT1
(puc. 5.16). OcobenHoOCTbIO KacKaza siBjsieTcsl paboTta TpaH3uCTopa
B GapbepuoM pexuMe. Ero 6asa no nocrossHHOMy TOKy coenuHeHa
¢ KoJUleKTopoM uepe3 Kartyuwiky L1. Takol pexum, Kak M3BECTHO,
oueHb 3koHoMuyeH [8, 9]. Tok, norpebnsieMbit KacKanoM, He NpeBbI-
maet 70 MKA, ¥ 1/1s1 ero NUTaHus TOCTATOYHO Hanpspkenus 2—3 B
(koHTponbHast Touka Krl).
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Puc. 5.16. [MpuHunnnansHas cxeMa npueMHuKa

JUis opraHuzaluM TIONOXUTENBHON OOpaTHO CBA3M OT 4acTH
BUTKOB KaTyliku L1 clesian oTBOA, coeMHEH bt 110 IlepeMeHHOMY
ToKy (uepe3 C4) ¢ amurTepoM Tpansucropa. I'nmybuna obpatHoit
cBsI3U BbIOpaHa TaKoii, 4ToOb! McxonHas pabovast TOUKa TpaH3UCTOpa
HAaXOMNIACh HA YYAcTKe XapaKTEepUCTHKM ¢ KpyTu3Hoit § > S, B
pe3ysbTaTe B Kacka/le BO3HUKAIOT KosiebaHMs Ha 4acTOTe HACTPOHKM
KoHTypa (puc. 5.17, a). Ilo Mepe pocra uX aMIUIUTYABI TOK, NIOTpe-
OrsieMbiil KacKagoM, yBennurBaercs (yBeauyuBas ageHue Hanpsixe-
Hus Ha pesuctope R1) u, KaK ceficTBUe, yMeHbILAeTCs HalpsiKeHue,
nurampomee TpaH3ucrop (puc. 5.17, 6). Pabouas Touka nepeMemaercs
Ha y4aCTOK ¢ MeHbIIEH KpyTH3HOM, U KosiebaHMsl CpBIBAIOTCS, YTO

CB4.CiR Temperature = 27
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Puc. 5.17. 3niopbl B XapaKTepHbIX ToYKax
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pe3Kko yMeHbIlaeT TOK depe3 TpaH3ucrop. IlageHue HanpsxeHus Ha
R1 yMmenbmaetcs, a 8 K12 pacrer 1o 3KCIOHEHIIMATBHOMY 33aKOHY,
TaK KaK IPOMCXOAMT 3apsii KoHaeHcatopa C4, MoOxilOYeHHOIO K
atoii Touke. Korna HanpsixeHue BO3pacTeT 10 BeJMUHHEL, I1PU KOTO-
poit § > S, npouecc nosTopurcs, obecriednsas pabory Kackana B
PexuMe MPEPLIBUCTON reHeparuu.

Ilpu riocTynieHNH B KOHTYD CUIHAJA U3 aHTEHHHl, aMIUIUTYIA U
YaCTOTA IKCMIOHEHIMATBHEIX UMITY/IbCOB B KT2 OKA3BIBAIOTCS ITPOMO-
IOyJIMpOBAHHEIMY orubaromei BXoIHOro curuana, B criekrpe umnyib-
COB MOSIBJISIIOTCS TAPMOHMKM orubalomeil. BeineseHHbie ¢uiIsTpoM
HIDKHUX 4acToT R3C6, OHM MOCTYNAIOT HA yCUIUTE b HIXXKHUX YacTOoT,
BBITIO/IHEHHBIH HA [TEPBBIX TPEX 3eMeHTax Hugposoit cxemer DD1.

Pesucroper tierm obpatHoi cBsisu R4, RS obecrnieunBaior pabory
MHKpPOCXeMBI B JIMHeHHOM pexxuMe. OT UX BeJIMYMHBI 3aBUCHT KO3pdu-
urent ycwiednsi YHY. Ha anemente DD1.4 peanusosaH KoMmnaparop
HAIIPSDKEHH, TIOPOT KOTOPOTo peryinpyeTcs oteHigoMerpoM R6 takum
00pa3oM, yTo0bI tuyMbI ¢ BEIxona YHY He BBI3BIBaNU €10 cpadaThIBaHMSL.

ITpueMHUK MMeeT [OCTATOYHO BBICOKME XapaKTepUCTHKU. llpu
HanpsokeHuu mutanua 5 0,3 B Tok noTpebiienust He rpeshiliaer
1,8 MA. HyBCTBUTEJIBHOCTb NP OTHOIIEHWM «CUTHAJ/IIYyM» B KOH-
TposbHO#l Touke K13, pasHoM deThipeM, He xyxe 0,7 MxB. Ilpu ycra-
HOBJIEHUM [OPOra KOMIIaparopa, UCKJIIoYalomero loxHble cpabarsisa-
HUsT OT IIYMOB, YyBCTBUTEJILHOCTb cHUXaeTcs 1o 1,5 MxB. BrxonHoit
CUTHaJl MpHEMHUKA rpencrasisier cobOi oTpuilaTesibHble WMITY/IbCH
AMIUTMTYROH, [PAKTUIeCKU PABHOM HAMPSXEHUIO NuTanus, JuanasoH
riepecTpofKy MpUeMHUKA ceplevyHuKoM Katymku L1 nexur B npene-
aax 26—32 MTIu. Ilpu ucrionb3oBaHuy YCTPOMCTBA VIS IIpyeMa pede-
BOU MHGbOpMauMy, 3neMedTh cxembl DD1.4, R7, R6, C11 Heobxonumo
VICKJTIOUHTB, a K HIDKHeMy (110 cxeme) Bhisony C9 noncoemmuuts Y HY.

AeTanu n KOHCTPyKUUS

INeyaTHas 1171aTa BRIIOJHSAETCS U3 OHOCTOPOHHET0 (PONIbrUPOBaAH-
HOTO CTEKJIOTEKCTO/IUTA WM TeTUHAKCA B COOTBETCTBUM C pHc. 5.18.
Ycranosoumbie pasMeps Katymku L1 3apucst ot nuamerpa shiOpan-
HOro Kapkaca (5—7 MM) 1 MOTyT ObITh U3MEHEHBI.
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Puc. 5.18. NevarHas niara

Katymka comepxutr 2+8 BUTKOB INpoBoaa auametpoM 0,5 M.
IToncrpoeunslii pesuctop R6 Moxer 6bITh 11000i4, HO Ha I1aTe Mpes-
yemotperno Mecto it CI13-386. Mukpocxema Moxer ObITh 3aMe-
HeHa K176JIES. He crout meitathest ycranasausate K561JIA7, B
aKTUBHOM pexnMe OHa paborars He 6yner. Konmencatopel C1—C4
IOTKHEL OBITH KepaMudeckue, oCtaibHble — Aboro tuna. Ha mecte
VT1 yenemso 6ynyr paborath tpansucropsl KT3127A, KT3128A.
OranyHble pe3yabTaThl MOAYHAIOTCS IIPU KCIIOAB3OBAHMM TpaH-
sucropos tuna KT368A u KT399A, Ho Tak Kak OHM n-p-n CTpykK-
TYPHI, CX€MY IIepBOro KacKajia HY>XXHO U3MEHUTh CoIviacHo pHc. 5.19.
EcrectBeHHO, NMpuaeTtcst NMOMEHATh M YepTeX COOTBETCTBYIOLIErO
¢dparmenra nedarHoit rarel. Heobxomumo o06s3aTenbHO WMeETh
BBULY, YTO NOsIpHOCTh curHanoB B K12, Kt3 u Ha BhIxofie NpueM-
HUKa [IOMeHsIeTCsl Ha IPOTHUBOIOA0XKHYIO!

ITurare npreMuuk HeobxomMo audo OT BHEUIHEro CTabuIn3upo-
BAHHOIO MCTOYHMKA, JHUOO YCTAHOBUTH CTAOMIM3ATOD HANPSIKEHUS

Ha 14Ty, MECTO ISl Hero npen-

j/‘A ~3 Yemorpero (DAT). Tlopoiizer

47ﬁl VT k2 | ¢ gg 000 ManoMOIHBI CTA0MIN-
' Tome = sarop, manpumep KP1170EHS.
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47
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Puc. 5.19. 3ameHa TpaH3ncTopa
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Hacrpoiika

ITocne npoBepku IMpaBUIBHOCTY MOHTAaXa I[MOAATh [TUTAlOLIEe
HarpskeHue Ha Iviaty. CepaednuK KaTymku L1 BBEpHYTH MOJIHOC-
thl0. IIpoBeputh rocrosinHoe Harpskenue B K1, OHO 10/KHO Haxo-
IUThCS B rpefieniax 2—2,5 B, B mpoTHBHOM cJiydae BBECTH €r0 B 3TH
nipefesibt rronbopom R2. ITonxniounts ocuminorpad K KOHTpOJAbHOR
touke Kr2. JlomkHB HaOMIOAATHCS IKCITOHEHIIMANbHbIE UMITYJIbCHI,
¢opma 1 rapaMeTpei KOTOPEIX U300 paelint Ha puc. 5.17, 6.

ITonbopom Benmuuubel R1 ycTaHOBUTH HacCTOTY MX CJie€LOBAHMSA
pasHOit 40—44 xTu (nepuon 22,7—25 MKc). JIpokaHue WMITyib-
COB, HaYMHAA CO BTOPOIO, [0 OCH BPEMEHHM SIBJISIETCS HOPMaJIbHBIM
U CBUAETENBCTBYET 00 yCWICHHMM KacKaloM COOCTBEHHBIX IIYMOB.
OrcyTCTBHE HMMITYIBCOB CBUIETENBCTBYET 00 OTCYTCTBHMU I1pePBIBU-
CTOH re”epalluu B Kackaze. IlpuunHa MOXeT 3aKmodaThed Jnbo B
CUJIbHOM OTKJIOHEHHM HaCTOThI HACTPOHKM KOHTYPa OT YKa3aHHOTO
BBIIIIE IMArTa30Ha, b0 B HEJOCTATOYHOU BeNUYMHE KOdhPULIMEHTA
00paTHOH CBA3M B KacKale.

B repBylo odepenb crefyeT BpalleHHEM CeplevHHKa rorpodo-
BaTh JOOUTBCA BOZHUKHOBEHUs KonebaHuit. I1py 3TOM HYXKHO UMETh
BBUJTY, 4TO €MKOCTb KoH/IeHcaTtopa C2 Ha cxeMe yKasaHa /1Sl KapKaca
nnaMeTpoM 5 MM. Ecnu ucroneayercs 6o/bInii AuaMeTp, HHAYKTHB-
HOCTb KATYIIKU PAcTeT, U €MKOCTb KOHJEHCATOpa HYXKHO CHUXATh.
Tak, mpu Auamerpe Kapkaca 9 MM eMKOCTb JO/MXHA ObiTh 27 nd.
Ecnu renepanust Bce Xe He BO3HMKIA, HeoOXoauMO rorpoboBaTh
YBEJIMYUTh YUC/IO BUTKOB KATYIIKY A0 OTBOAA Ha 0,5—1 BUTOK.

ITone3Ho rpOKOHTPONMPOBATh (OPMY BBHICOKOYACTOTHBIX BCITbI-
ek Ha KOHType. IS 3TOro HyXHO IMOAKJIIOUUTh ocuuiorpad,
rapaMeTpbl KOTOPOTrO JOMXKHBI MO3BOMAATE HabuilogaTe BBICOKOYA-
croTHoe Harpsixenue 27 MI'w, Kk komnekropy tpamsucropa VT1
yepes KOHAEHCATOP, eMKOCThIo 2—5 n®. YcraHoBUThE MaKCUMallb-
HyIO YyBCTBHUTEJBHOCTL ocumiiorpada v JUIMTeNbHOCTh Pa3BePTKU
10 mxc/men.

DopMa BBICOKOYACTOTHBIX BCIBINIEK [TOMKHA OBbITh ITPUMEDPHO
Takas, Kak Ha puc. 5.17, a. UMnynbcb1 JOMKHBI ObITE OCTPOKOHE Y-
Hbie ¥ KOpoTKUe (4—5 Mkc). Ecu uMIyabchl AnMuHHEE, O YeM Oyner
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CBUJETE/IbCTBOBATh HAJM4Me IPUMEPHO IUIOCKON BepUIMHBL, 4yB-
CTBUTEJIBHOCTD NpueMHMKa OyAeT 3aHmkeHa. B 3ToM ciydae nonesHo
nono6parth YMCI0 BUTKOB KATYIIKU [0 OTBOJA, U3MEHsIs1 UX Hebonb-
My maramu (rio 0,25—0,5 ButKa).

Ycunutesb HU3KOM 4aCTOTH, KaK IIPAaBUIO, HACTPOHKY He TpebyerT.
JocTaTO4HO NMPOKOHTPOJIMPOBATh MOCTOAHHOE HarpsixeHue B Kr3.
OHo f0/IKHO NiexxaTh B ipefenax 2—3 B. Mnas BenuunHa cBuaeTens-
crByeT 00 ommmbKe MOHTAXKa WK HEUCIIPABHOCTY MUKPOCXEMBL.

Jj1s1 HACTpOIiKM mpueMHUKAa Ha pabodylo 4acToTy HeoOXomumo
7100 MOAKIIIOUUTE K ero BXOAYy FeHepaTop CTAHAAPTHBIX CUTHAJIOB B
pexxume BHYTPeHHe Monyisiuny, 1ubo pacriosoXuTh Ha PACCTOSIHUN
2—3 M BKJIIOYeHHBIIT nepeaatyuk. B nepsom ciydae myOuHy Momy-
JSIgUY YCTaHOBUTh paBHOH 0,9 U aMIUIUTYIy BBIXOIHOTO CHUrHajla —
10 mMkB. Ocuunnorpag nomkmouuts K K4 ¥ HacTpouTh BXOIHOMR
KOHTYP B PE30HAHC 110 MaKCUMyMy HabmolaeMoro curHana.

Kowmmaparop nactpauBaercs Mo CUrHajlaMm nepenatyuka. Bpamas
IBIDKOK noTteHuuomerpa R6 13 HuXHero no cxeme IONOXEHUS,
A00UTLCSl MOSAB/EHUs HA BBIXOHE INPUEMHUKA OTPUUATENbHBIX I1ps-
MOYTOJIbHBIX UMITyZibcoB. st obecrieyenus MakKCUManbHOM YyBCTBU-
TeIbHOCTU MPOAOAXKATh BpameHue IO TexX IOp, oKa Ha 3KpaHe He
HA4YHYT NPOCKAKMWBaThb KOPOTKHE WMITYJbChI, BhI3BaHHBIE Cpabathi-
BaHHEM KOMIIapaTopa oT IyMOB. 3aTeM ClielyeT [IOBEPHYTh ABUXOK
B 00paTHyIo CTOpOHY Ha HeBGONbLION yroj, NpU KOTOPOM IIYMOBbIE
cpabaTbiBaHUsI NIPOMNAAYT.

B 3akiiodeHue OTMETUM, YTO HATPY30UHASA CIIOCOOHOCTh KOM-
1apaTropa HeBesuKa, [103TOMY K TPUEMHUKY MOXHO MONKJIIOYATh
YCTPOMCTBA, UMelon e BXOIHOe conpoTusieHre He meHee 10 KOm.

5.2.5. CBepxpereHepaTop Ha NoMEBOM TPAaH3uCTOpe

MpuHUKUNUanbHag cxema

YyBCTBUTENIBHOCTh CBEPXPEreHepaTUBHbIX PUEMHUKOB B 3HAYU-
TeJIbHOMU CTerleHu orpeesisieTcs: COOCTBEHHBIMU [IYMaMU UCIIONb3Y-
€MOro TpaH3ucTopa. B 3TOM CMBICNe uenecoobpasHo npuMeHeHHe
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Puc. 5.20. MpuHumnuansHas cxema npuemuintka ¢ YHY Ha rpaqancropax

TONIeBbIX TPAH3UCTOPOB, Kak MeHee mymsmux. Ha puc. 5.20 npuse-
J€HA CXeMa OfHOMN U3 BO3ZMOXHBIX peau3aluit TaKOro pUeMHUKa.

Haubonee unTepecHble MapaMeTPHI CXeMbl CBeneHbl B Tabu. S.1.
Pe3ynbraThl NojydeHbl IPU HANpsKeHuu nurtadus 5 B, rnybune
MOIYJISILIMK UCTIBITaTeIBHOTO curHana m = 0,9 u 4yacrore mMonynaLuu
1 xI'u. Ilpuemnuk npenHasHaved st paboOTHl ¢ UMIY/IBCHBIMUA CUT-
HaJIaMM, MO3TOMY BLIOpAaH HeJUHEHHBIH pexuM, obecrieunBaloi
acbopextusnyio APY. Ilpu yBenuueHuu aMIUIMTYAb! BXONHOTO CHUI-
Hana ¢ 3,5 mxB no 4,5 MB (8 1300 pa3), ypoBeHb cursana B KOHTPOJIb-
Hoit Touke K12 mensiercst Bcero B npenenax 160—350 MB. Ilpuemnuk
npenHasHadeH st paboThl ¢ aMIUIMTYIHO-MAHMITYIMPOBAHHBIMU
CUrHaJaMHu.

CaepxperenepaTuBHbI Kackajg cobpaH Ha Ttpansucrope VT1.
KonebaTtenbHblil KOHTYP BKJIOYEH B 3aTBOPHYIO LIeTb. DTO, Bo-lep-
BBIX, MPAKTHYECKU MCKIIOYUIO IIYHTUpYIoliee neicTBue TpaH3u-
CTOpa HAa KOHTYP, UTO CYIIECTBEHHO IMOBBICHIIO €0 HArpyXeHHYIO
nobpoTHOCTE. Bo-BTOPBIX, CHU3UJIO MOIHOCTD KOjsiebaHUi B KOHTYpE
U, KaK CJiencTBHe, NMapa3suTHOE u3aydeHue yepes aHTeHHy. EMKoCTh
KOHTYpa obpa3oBaHa nByMs KonpeHcaropamu C2 u C3, Touka coenu-
HEHUS KOTOPHIX MOMKJIIOYEHA K MCTOKY TPaH3UCTOPa, 4To U obecre-
YUBAET ITOJIOKUTENBHYIO OBPAaTHYIO CBSI3b, HEOOXOMUMYIO TSI CAMO-
BO30yXKneHus Kackasa.
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OCHOBHbIE XapaKTepncTUK NpUeMHUKa Tabnuya 5.1
qucTBMTeanOCTb,
MKB 0,6 0,7 1 1,5 2 25 3 3,5
OtHowenune C/U 4 5 10 16 25 30 35 45
AMNAMTYna curHana
8 K12, MB 80 30 100 105 110 120 140 160

Tok notpebnenuna npuemHuka npu U, = 5 B He npesbiliaeT 0,6 MA. BoamoxHa paboTa 8
MHTEepBane NUTAloLIUX HanpAxexuit 3—9 B,

BennunHa pesuctopa R1, mocrosiHHOE mnaneHue HAnpsKEeHWs
Ha KOTOpPOM OIpefensier MCXOMHOE TMoJjioXeHue pabouedl TOUKH,
BBIOpPAHO TAKOM, YTOOB! KPYTU3HA B ITOM TOUKE ITPEBBIIANA KPUTH-
yeckoe 3HaudeHue. CoBMECTHO ¢ koHmpeHcatopom C5 3TOT pesuctop
obpasyer uenb GoOpMUPOBAHUS BCIIOMOTATEbHBIX KoebaHuil cyne-
pU3aLIvu.

®opMy U napameTphl KonebaHUT MOXHO MPOKOHTPOIMPOBATH
ociwiorpagom B KoHtponbHOH TouKe Ktl. OHUM JOMXKHBI COOT-
BETCTBOBAThH pHc. 5.21, 6. [IBy3BeHHbiil HWIBTp HIDKHUX YacToT R2,
C6, R4, C7 BrifenseT MoCTOSTHHYIO COCTABMSIONIYIO 3TUX KoslebaHuiA,
M3MEHSTIONIYIOCS, KaK M3BECTHO, IO 3aKOHy ormbamomei npuHuMae-
MOTO CUTHAJIA, U ITONABJIsIET KoaebaHus Ha YaCTOTe CYITepU3aLuu.
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Puc. 5.21. 3niopbi B XapakTepHbIX TouKax
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It Toro 4robs! k0dpduLmeHT nepenaun GpuisTpa 6bUT BIKU30K
K €IVHHLE, OH JOMXeH OblThb Harpy:XeH Ha COIIPOTMBJEHHE, CyIle-
cTBeHHO Ipesbiaoniee cyMmMmy R2 u R4. C aToi Lesnbio nanee ycra-
HOBJIEH MCTOKOBBI{ IOBTOPHTENb Ha IOJAEBOM TpaH3ucTope VT2.
Veunutenb HA3KOH 4aCTOTHL peaJii30BaH Ha TpaH3ucTope V3 U HUKa-
KX 0cODEHHOCTeii He UMeeT.

Kongencatop C9 [ONOMHUTENBHO TMO#ABJSIET IIPOCOYMBILE-
€Csl HanpsiKeHue cynepusaumy. Ha Bbixone ycuiuTenst BbIfesieTcst
CMech IOJIE3HOTO CHTHaNa ¥ IyMa, OTHOIIEeHHE aMIUIMTYL KOTOPBIX
3aBUCUT OT ypOBHs BXORHOro currana (cM. Taba. 5.1). Kackan Ha
TpaH3ucrope VT4 npencrasiisieT cobo¥, 110 CyTH, YyCHIIUTEb-OT paHH-
4uTeNb «CHU3Y». Ero paboyas Touka BeibpaHa TakKuM 00pa3oM, uTo, B
OTCYTCTBME CMTHAJIa, aMIUTUTYAb! IIYMOB HEJOCTATOUHO [UIS OTIIMpA-~
HUA TPAH3KUCTOPA ¥ BBIXONHOE HAIpsiKEeHYe PaBHO HyImo. IlonesHsrit
CHTHAJI, MMeoLIHit B Touke KT2 oTpHLiaTeIbHYIO MOISPHOCTD U ITpe-
BBIIIAIOMMH ypOBEHb IIYMOB MHHMMYM B 4Ye€THIpE pa3a, OTKpbIBAET
MOC/IeqHMIA TPAaH3UCTOP, ¥ Ha ero Beixofe (POPMHUPYIOTCH I10JIOXKH-
TeJbHble UMIYJIbCH aMunTynod 5 B. Konpencatop C13 ouumniaer
(PpOHTB! UMITYJIBCOB OT OCTATKOB HAIPSIXKEHU S CYTIePU3AIIHH.

Aerann n KOHCTpyKUUSA

INeuaTHas NaTa NPHEMHHKA BHITOJHEHA M3 ORHOCTOPOHHETO CTe-
KJIOTeKCTO/MTa. Ee uepTex co CTOpOHBI IPOBOXHMKOB IpUBENEH Ha
puc. 5.22. TlockoabKy 3adBAEHHbIE XapakTePUCTHKH 00ecTieunBaloTCs
B JOCTATOYHO y3KOM QMalla3oHe MUTAIOLIMX Harpstkenuit 5 +0,5 B,
WCTOYHHK ITMTAHUA NOJKeH ObiTh crabwmmsuposad. Crabuamsarop,
IIPY XeJIAHWH, MOXET ObITh pasMelnieH Ha IUlaTe MpUEeMHHMKA, IS
3TOro Ha Heil mpeaycMoTpeHo Mecto (3nemeHT DAL). Tlopoiiner,
HarpyMep MHTerpaibHblii crabumsarop 1170EHS wim ero ummnopt-
HBI aHanor.

Tpansucrop VT1 MoxeT OuTh 3aMeHeH Ha KIT303A(B, B, XK),
IIpX 3TOM MOXeT NoTpebosaTthbesi nopbop BeIMUMHBI pe3uctopa R1
M0 YKa3aHHOW HUXe MeTonHKe. MoxHo ucnons3osate ¥ KIT303T
(4, E), KI1302 ¢ moboit 6ykBoiif, HO HampsiXeHHe NUTaHUA 00s-
3aTeJIbHO MPUAETCS MOBBLICUTL KO 9 B u3-3a TOrO, UTO y HUX 3HAYHU-
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Puc. 5.22. lNeyarHas nnara

TeJIbHO GoJibiie HaIpsikeHue OTcedku. Tpansuctop VT2 ponxeH
obiTh U3 cepur KI1303T—E nipu mo60M HanpsiKeHUH IIUTaHWs.

Tpansucropst VT2, VT3 3ameHnsiorca Ha KT315 u KT361 coot-
BETCTBEHHO, C JTIOObBIMY OYKBEHHBIMY HHAEKCAMU.

KoHTypHas KaTymka COREpPXHUT 8§ BUTKOB ¥ HAMATbIBAETCH IIPO-
BonoM 0,35—0,5 MM Ha kapkace auaMeTpoM 5—9 MM ¢ KapOOHWIb-
HBIM IIOACTPOEYHBIM CEepHeYHUKOM. MOXHO ucnonb3oBath U dep-
PUTOBBIM, HO 00si3aTefbHO ybemutbesi, yTo OH Mapku 15—350 BY.
BeicokouactotHbiii gpoccens pl cranmaprtHsii, tuna JIIM-0,1,
IM-0,1 uapyktusHocTbIO 10—68 MKTH.

MoOxHO HUCIONB30BaTh U CaMOnebHbIH, HaMoTaB 20—25 BUTKOB
nposoza 0,15—0,25 MM Ha peppHUTOBOE KOJIbLIO fUaMeTpoM 8—10 Mm.
Konpencaropst C2, C3 — kepamuveckue ¢ xopowuM TKE (rpynmst
M33, 133, MI10). OcrajpHble MOryT OBITb THOGHIMH KepaMmude-
CKUMU. DnekTponuTudeckue KoHaencatopst C8, C12 — moboro tumna
Ha HanpsaxeHue He meHee 6,3 B. Hukakux ocobbix TpeboBaHui He
NpeXbSBIAETCA U K IIOCTOSHHBIM pe3ucTopaM. B KauecTBe aHTEHHBI
IIpUEMHUKA HUCIIONB3YETC OTPEe30K IIpoBoja MIMHOH 25—50 oM.
TlonsiTHO, yTO yeM Goible HIMHA aHTEHHB], TeM OoJiblIe OyneT fanb-
HOCTb JefCTBUSA annapaTypbl. BeIXon npueMHYKa paccuuTaH Ha 1104~

KJI0YeHue uudpoBoit 4YacTy, cobpaHHOi Ha MMKpOCXeMax cepuu
KMOIL
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Hacrpoiika

HacTtpoiiky npneMHHKa XeJaTeJIbHO IPOBOAXTE C IIOMOLIBIO
ocuwutorpada. VYbenusBumch B IIPaBWIBHOCTM MOHTaXa, Bpe-
MEHHO 3aMeHUThb pe3ucTop R1 Ha nmoacTpoevHsli, CONpoTHUBIIeHAEM
10—47 xOMm, oacoeHMB ero K IiaTe Kak MOXHO 60jlee KOPOTKUMY
IIPOBOXHHUKAMHU.

Ocuwuiorpad MNOJKIIOUUTL K KOHTpoJbHOH Touke Ktl. Ilomats
Ha ruIaTy nuTaiomee HanpsbkeHve. BpameHreM poTopa NOTEHIHO-
MeTpa HOOUTbCS MOABJICHHUA Ha IKpaHe MuiIooOpa3sHbIX UMITYIbCOB
(puc. 5.21, 6). Pyukamu cuHXpoHHM3auuu ocumuiorpada obecrieuuTs
HETIOIBYXKHOCTD TIEPBOro NMITyJIbca Ha 3kpaHe. [loacTpoiikoi noteH-
LIMOMeTpa yCTAHOBUTD YacTOTy MX cllefoBaHudA pasHoii 30—33 xI'L.

JApoxaHue HMITyJbCOB, HaYMHAS CO BTOPOTO, IPOMCXOAMUT W3-
3a HanMuvsA cOOCTBEHHBIX MIyMOB KacKana M CBUIETE/IBCTBYET O €r0
HOpMasibHOH paboTe. AMIUMTYyAa UX AOMXHA ObITh paBHoi 0,7—
0,8 B. Tlopxmouus ocumwiiorpad K 3aTBOpy IepsOTO TpaH3ucTopa
depe3 KOHZIEHCATOp eMKOCTBIO 3—35 nd, MOXHO Hab/TIONATh BCIIBILKY
BBICOKOYACTOTHBIX KoJleGaHuii Ha KOHType (pHc. 5.21, a). U3mepurs
TECTEPOM COTPOTUBJIEHHE TIOTEHLIMOMETPA, IIPEIBAPUTEIBHO OTKIHO-
4YUB €ro OT CXeMBbl, ¥ BIaATh NOCTOAHHBIA pe3ncTop Oimxkainlero
HoMmuHana. Ecim tpebyeMas yactoTa U aMIuIUTyaa UMITYIILCOB OTHO-
BpPEMEHHO He YCTaHABJIUBAETCH, TO IIOAOOPOM COIIPOTHBIICHHS IIOTEH-
LIMOMeTPa YCTAHABIMBAETCA HYKHAs aMIUIUTYAA UMITYJILCOB, a 3aTeM
non6opoM eMkocTy KoHaeHcaropa CS5 — tpebyeMast 4acToTa.

IIpu orcyrereuy ocuwuiorpada MOXHO IOCTYIIHTD CIEAYIOLINM
obpa3oM. BpeMeHHO COeIMHUTE 3aTBOP IIEPBOTO TPAH3UCTOPA C KOP-
IycoM HeOOJILIIUM OTPE3KOM IpOoBona, ofecnieyns cpbis KoJleDaHUii
KoHTponupyst BOJIETMETPOM IIOCTOSTHHOTO TOKA Hampsixenue B Krl,
BpameHUeM OCH IIOTEHUIMOMETPA YCTAHOBUTb ero pasHbiM (0,6—
0,65 B. Y6pas nepeMbluky, yOeIUThbCs, UTO HAINIPsIXEHYE BO3pacTaeT
1o 0,7—0,9 B, uro cBUmeTEILCTBYeT O BOIHUKHOBEHUM I'€HepaLyu.
VCTaHOBUTL ONTUMATBHBIE TIAPAMETPHI «IIMIb» TIPU 3TOM METOZE, K
COXKAJICHMIO, HE yHACTCA.

g naneHelimeil HaCTPOHKY MoTpebyercs mMbo reHepatop CTaH-
NAPTHLIX CUTHANOB, MO0 MepelaTyrK, COBMECTHO € KOTOPBIM IlIa-
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HUpPYETCSl HCIIONb30BAaHUE IIpUEMHMKA. [eHepaTop NOAKIIOYaeTcs
HernocCpeaCTBeHHO K aHTeHHOMy BXO[y U HacTpauBaeTcs Ha Tpebye-
MYIO YaCTOTY, €r0 BBIXOHHOE HarpsUKeHHe YyCTaHaBJIMBAETCS PABHBIM
100 MxB, a mybuna BHyTpeHHel Monyasauuy — 90 %. Ecnu ucnons-
3yeTcsl [lepefaTyuK, ero rpexBapuTebHO HACTPAuBaIOT U paclona-
raioT Ha pacCToaHuy 2—3 M OT IIPUEMHUKA.

Ocuwuiorpad nopxmoyaercs XK Touke Kr2. 3atBop TpaHsucropa
VT2 BpeMeHHO coemuHsieTCs C KOpIycoM, a pesuctop R7 3amens-
€TCsl [IOACTPOEYHbIM, corpoTusieHreM 47 kOM. BpamenueM potopa
MoTeHLHoMeTpa HeoOX0AMMO yCTaHOBUTB IOCTOSIHHOE HATIPSIKEHYE B
KOHTPOJBHOM TOuKe pasHbIM 3,15 B. Ilpu otcyTereuu ocummiorpada
CHAEJIATh 3TO MOXHO U € IOMOIIbIO BONBTMeTpa. OgHOBpEeMEHHO Ha
0asze TpaHsucropa VT4 (Kr3) Heobxomumo ycranosuts 4,65 B nmon-
6opoM sennymHbt pesucropa R10. B nocienHem ciydyae Ha 3TOM
HACTpPOMKA U 3aKaHYUBAETCH.

OtnasTs nepeMbluky ot 3atsopa VI2. Ha akpane ocuwuiorpacda
HOJIKHBI HAOMIOAAThCSl CUHYCOMAANbHEIE Konebanus yacroroit 1 kI'u
IIPY UCIONB30OBAHUM TeHEpaTopa WIM IPUMEPHO MPSMOYTrObHbIE
UMITYJIbCHI, KOTAA UCTOUHUKOM KOHTPOJIBHOIO CUTHANA CIIYXKUT Ilepe-
maryuk. Hanuuue TONBKO MIyMOBOH JOPOXKU TOBOPHUT O TOM, UTO
BXOIHOH KOHTYp NpHMEMHHMKa CWJIBHO paccTpoeH. BparneHueM cep-
IEeYHUKA KaTyIIKM KOHTypa HeoOxomuMo JOOUThCS MaKCHUMAJBHOI
aMIUTUTYAb! HabJIIORAEMOTO CUTHAsA, YTO OyHET CBUIETENbCTBOBATD
0 Hacrpoiike B pe3oHaHC. Hdna obecriedyeHusi BBICOKOU TOUYHOCTH
HACTpOMKY CUrHall reHepaTopa HeoOXOAMMO MOCTENEHHO YMEHbIIATD
.IO TPaHULIbl YYBCTBUTEJIBHOCTH (IIepeAaTYMK OTHOCUTh Ha Gojibliee
paccTosiHue), © yeM OyneT CBUACTEIbCTBOBATS [10ABEHYE Ha JKpaHe
IIYMOB 3aMeTHOH aMruuTyabl. OKOHYATelIBHO YCTaHOBUTH ABMXOK
MIOTEHIIMOMETpPA B I10JIOXEHUE, IIPY KOTOPOM OTCYTCTBYeT OIrpaHHYe-
HUE KaK I10JIOXKUTENIbHBIX, TAK U OTPULIATEIILHBIX IIOJTYBOJH Habmona-
€MOr0 CUrHajla. 3aMeHUTh [IOTEHIMOMETP [TOCTOSIHHBIM PE3HCTOPOM
COOTBETCTBYIONIEr® COMPOTUBIIEHHUS.

Iepexmouuts ocuwuiorpag Ha BbIXOHR NpueMHuka. Ha 3akpane
IOJIXHB! HaOMONAThCsl [IOJIOXKUTEIIbHBIE UMITYIIbCHL, pa3MaxoM 5 B.
TMonbopom R10 nobuthes, 4YTOOB aMIUIUTYAA HIYMOBBIX BCIUIECKOB B
UX OCHOBaHMU He npesbimana 0,5 B; yMeHbIIaTh UX KO Hyss He clle-
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AyeT, TaK KaK CHUXaeTcsl 4yBCTBUTeJbHOCTb. Ha 3TOM HacTpoiika
TIPYeMHHUKA 3aKOHUEHA.

B zakmoyeHue crefyeT OTMETHUTb, YTO CBEpXpereHepaTHBHbIMA
Kackall ycTOH4HMBO paboTaeT B MHTepBale MUTAIOINX HaIlpsIKeHHI
ot 3 1o 9 B, motpe6asisi Tok coorseTctBeHHO 120—650 MKA. [Ins
KaXI0r'0 MUTAIOIIEero HalpsKeHWs HeOOXOAUMO TILATEIbHO NOxOU-
patb BennunHy pe3uctopa R1 u xongeHcaropa C4 no npuseaeHHOH
BblIe MeToguke. Eciu naMeHsieTcst HarlpshKeHYe ITUTAaHuUsT BCEro IpH-
€MHUKA, TO HEOGXOXMMO YTOUYHSITh U PEXKHUMBI I10 [IOCTOSIHHOMY TOKY
Tpan3uctopos VI3 u VT4.

Ecin HeCKOBKO CHU3UThL TPeGOBAHMSI K SKOHOMUYHOCTH, TO YCH-
JIUTETb HU3KOH 4acTOThl ¥ POPMUPOBATEIL UMITYJIBCOB MOXHO pea-
NM30BaTh Ha oniepauroHHOM ycrurene K140Y11208 o cxeme, npu-
BefEHHOH Ha puc. 5.23. CymMMmapHbii TOK NOTpe6ieHUsT [IPHEMHIKA
Bo3pacteT npu atoM 1o 1—1,2 MA. KoHpencatop C9 nobasnex and
yITydIIEHUs] TIONABIEHUS HATIPSKEHHUs CyTIePU3ALIMY, YXYIIIAKONIETO
dopMy ¢ponros none3noro curdana. ONepalyOHHBIA YCUNUTENDb
paboTaeT B pexyMe KOMIIapaTopa.

HacTtpoiika BLIXOAHOI0O KackKaja CBONUTCA K CHERYIOILEMY.
Porop notenuuomerpa R10 ycraHasivBaercst B HUXHee (110 cxeMe)
nonoxeHue. [loTeHnuan Ha BeiBOfe 2 MUKpocxeMbl DA okasbisa-
eTCsl HMXKe, YEM Ha BBIBORE 3, ¥ KOHTPOIMpyeMOe ocLuuiorpadom
HanpsXEeHHUE Ha BHIXORE KacKajna HOJXKHO ObITh paBHO Hymo. [loxas
Ha BXOJ PUEMHMKA CHI'Hajl OfHUM M3 OIIMCAHHBIX BHIIE CIOCOGOB,

|{+
|

VT2 KN303 C9 3300 C10 0,47mx  ——

Puc. 5.23. Mpuemuuk ¢ YHY Ha onepaunoHHoM yennutene
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IUIABHBIM BPAIEHNEM ABMXKKa HOTEHLIMOMETPA ROOHTHCSA NOABICHUS
Ha BBIXONE UMITYJIbCOB I0JIOXUTEIbHOMN MOJISAPHOCTH,

ITockonbKy aMILIATYa CUrHaa € BBIXOA UCTOKOBOTO TIOBTOPUTEIA
JlexuT B nipesesiax 2—15 MB, pa3HOCTb OTEHLIMAIOB Ha BLIBOKAX 3 1 2
IOMxHA ObTh 1—15 MB, uTO TpeGyeT TILATEIBHON YCTAHOBKH IIOPOTa.
OT BeqMYMHBI NOCIERHEro (pasHOCTH MOTEHLIMANIOB MEXY BbIBOXAX
3 ¥ 2) 3aBUCUT YyBCTBUTEJIBHOCTh IIPUEMHUKA B L1eJ10M. Haubonbmeit
YyBCTBUTEJIBHOCTY COOTBETCTBYET TAKOH IOPOT, IIPH KOTOPOM CHATHE
BXOIHOTO CUTHAJIA IIPUBOAMT K IIOSABJIEHHIO Ha 3KpaHe ocLiwuiorpada
Xa0THYeCKH U3MEHSIOMMXCS UMITy/IbCOB aMILTUTYROH 0K0J0 5 B, cuM-
METPUYHBIX OTHOCHUTESILHO YpOBHS B 2,5 B.

Heo6xonumMo uMeTh B BUAy, UTO TaKast HACTpoiiKa 6yneT BbI3bIBATD
fecriopsinouHoe cpabaThlBAHUE UCIIOMHUTENIBHBIX YCTPOCTB amnmnapa-
TYpBI IIpY OTCYTCTBUM BXOmHOro curHana. Ecim 310 HepomycTtumo,
TO 1eoOXoguMO B OTCYTCTBME BXONHOTO CHUTHajla IUIABHO IIOBBI-
LIaTh MOpOr yMeHbuieHWeM corpotusienust R10 go Toro mMoMeHTa,
KOTAa IIyMOBbIe BBIODOCHI Ha 3KpaHe ocuuwuiorpada IponasyT.
YyBCTBUTEIBHOCTD IPUEMHUKA IIPYU 9TOM CHU3UTCA 10 4—5 MKB.

Aetann n KOHCTPYKLUUS BTOPOro BapuaHTa NpUueMHuKa

IleyatHas 1iata BTOpOro BapuaHTa I[pHEMHMKA IpUBENEHA Ha
puc. 5.24. Ins TOro 4toObl HACTPOMKYM COXPAHSUIMCh B IIPOLIECCE JKC-
IUlyaTaluu, HarpsKeHUe ITUTaH| s IPUeMHUKA JOIXHO ObITh cTabmIu-
3uposaHo. Ctabunusarop MOXeT ObITh OOuMiA Ha Bce obopynoBaHue

L
Buixopn,
+7..9B

30

Puc. 5.24. leuarHas nnara BToporo sapnaHTa
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MOZeJY WX [IpegyCMOTpPEeHHbIH TOMBKO IS IIpreMHHKA. B nociaenHeM
Cllyuyae ero MOXHO YCTaHOBUTb Ha IleyaTHOH IUIaTe IpUeMHHKA, MECTO
15t Hero npefyeMoTpeHo (31eMeHT DA?2). Tlogoliner nHTerpagbHblit
crabuimzatop 1170EHS wiv aHaIOTMYHBI UMIIOPTHBIA.

5.2.6. CeepxpereHepaTop Ha NONEBOM TpaH3UCTOpe
C BHelLHeW cynepm3auunen

Panee ormeuanocs, 4to MHOrOQYHKUMOHAILHOCTL CBEPXpeEreHe-
PaTHBHOTO KacKaja yCJOXKHAET ero HaCTpOYKY U yMEHBIIAET yCTOM-
YHMBOCTH pabOoTHI B [IpOllecCe IKCIUTyaTaluu. B 3HaunTeNbHOM cTeneHn
3TH HEJOCTATKY YCTPaHSIOTCS IIPUMEHEHNEM BHEIIHel Cynepu3annu
B Kacxaze. BapraHT cxeMbl TaKOr'0 IpMeMHIMKA IIPUBENEH HA PHC. 5.25.
Ilpu Hanpsikennu nuTanus +5 B npueMnvk notpebiisteT Tox 1,6 MA.
Ero uyBCTBUTENBHOCTD IIPY OTHOLIEHUU «CUTHAN/IIyM» = 4 1 r1ybu-
He Momyrsuuu m = 90 % cocrasiasger 1—2 wMmxB. Yacrora
Hactpoiiku — 27,12 MI'u (28—28,2 MI'n). Ilpuemuuk npenHasua-
4eH Uit paboThl C UMITyJIbCHBIMY CUTHAIaMHU.

Ilepsblil Kackag OTIMYAETCS OT paCCMOTPEHHOTO B IPEAbLIYIIEM
naparpage orcyrcTBueM RC-uenu, obecnieurBaBilell pexXum Iipe-

R2 2,2«
c2 <1 2+5B
6800 I DD1.1
A = ke
=01 0 1S.S<
T 51p -

@
Lol

82 10k

ca ;
56 Ap co
1K 47mk 0,015mk

1 !
1

L1 - 8 suTkos nposoaa N3B-2, amamerpom 0,5 MM Ha kapkace auameTpom 5.7 Mm
C CepaeyHuKoM 13 kapBoHUNLHOro Xenesa.
Ap1 - 20 MkTH

Puc. 5.25. MNpuemHuk ¢ BHeluHet cynepu3auned

L1
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PBIBUCTON reHepauuy. Terepb TAKOH PEXUM pEalU30BaH 3a CYeT
TOTO, YTO MUTAHUE HA KACKal IONAETCA 4Yepe3 MEKTPOHHLIN KoY,
cobpanHblit Ha TpaHsucTope VT3. VYmpasaseTcss KmoY rnopayeit B
0a3y UMITyJILCOB CyIepU3aLMy CO CIIeLMaIbHOTO reHeparopa, peanu-
30BaHHOTO Ha aneMedTax DD1.1, DD1.2.

®opMa BelpabaTbiBaeMbIX KojebaHuil B KOHTpoJIbHOM Touke K12
u3obpaxeHa Ha pHc. 5.26, a. YacTora cynepusauyy ycTaHaBIMBaeTCs
nofpbopoM senuurHel R6. MuTerpupytomas nenouka R2C2 npeobpa-
3yET IIpPSAMOYTOJIbHbIE UMITYJIbChI B 3KCIIOHEHUMANbHBIE, HPOpMa KOTO-
poix B K11 npusenena na puc. 5.26, 6.

ITapameTps! nonoxuTenbHON OOpaTHON CBA3M B Kackamge IONo-
OpaHbl TakuM 00pa3oM, YTO yCJOBUSI CaMOBO30YXIEHMUst BBIIOJIHS-
I0TCS TIPH HAIpSIXEHUU Ha CTOKE TPAaH3HUCTOPA, IIPUMEPHO PABHOM
U.xp = 1 B (ropusonranbHas JmHusi Ha puc. 5.26, 6). Ha nnrepsane
BPEMEHY, B TE€YEHME KOTOPOTO HAmpsKEHHE Ha CTOKE IPEBBIIAET
KpUTHYECKOE 3HAYeHHe, B KOHType BO3HUKAIOT HapacTalouye Io
aMIUTUTYIE BBICOKOUYACTOTHBIE KOnebanusl. Ha 3To xe Bpemst Hanpsi-
JKEHHE HA CTOKE TPAH3UCTOpa MOJIy4YaeT AOIOTHUTESIbHBIM IPUPOCT.
Ilpu BHUMaTenLHOM pacCMOTpeHuH rpaduka Ha pHe. 5.26, 6 310
XOPOILIO 3aMETHO.

Ilo oKoHYauuu yrnoMAHYTOTO MHTEpBana KojeGaHusl B KOHType
3aTyXal0T 10 3KCIIOHEHTE C IOCTOSHHOW BpEMEHH, OlpenessieMon
ROBPOTHOCTBIO KOHTYpa (pHC. 5.26, 6). CymiecTBEHHBIM SIBJISIETCSI TOT
(bakT, 4To BeJIMUMHA NIPUPOCTA HATIPSIXXEHUS Ha CTOKe, a ToUHee I1Io-
1a4b TPEeyroybHOM 00J1aCTH CTOKOBBIX UMITYJIbCOB, HAXORSAILEHCS Hal
yposHeM U ., 3aBUCUT OT aMILTHTY bl BBICOKOYACTOTHBIX BCITbILIEK.

T1py HanmMuuK B KOHTYpe HallpsKeHWsI [TOJIE3HOrO CUTHANA, aMILTU-
TYA2 U IUIOIIAAb BBICOKOYACTOTHBIX BCIIBIIIEK OYRET U3MEHSITHCS BO
BPEMEHU I10 3aKOHY U3MEHEHMs orubaromieil 3Toro curaana, aHajio-
TMYHO OYRYT MEHSTHCS Y IUIONIAAH YIIOMSIHYTBIX TpeyroyibHbIX obna-
CTelt. OTO 03HAYAET, YTO B CIIEKTPE CTOKOBBIX UMITYJIbCOB COEpKATCS
rapMOHUKY orubaroIeil IpuHUMAeMOro CUTHANA.

BBIgemTs UX MOXHO C ITOMOIIBbI0 PUIBTpa HUKHUX YaCTOT, POJIb
KOToporo B cxeme urpaior anemeHTs R1, C6, R3, C7. KongeHcarop
C5 npepoTspamaet nonagaHue MOCTOSTHHOM COCTaBIIAIOmEN CTOKO-
BOro HanpsixeHus Ha 6a3y tpaH3uctopa VT2, Ha aToM TpaH3ucTope
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Puc. 5.26. 3niopbl HanpsxXeHW B XxapakTepHbIX ToYKax

coOpaH yCHJIUTEIIb HU3KOU YaCTOTHL, TOBOJISIIUIL YPOBEHb BHIXONHOTO
curHana jpo 0,15—0,2 B.

K narpyske ycunurens (pesuctop R9) Henocpe actseHHO noakJIo-
4eH Jiornueckuit anement DD1.3, BeimonHsiomuit GpyHkuuy Komna-
partopa. I'pacdvky Ha puc. 5.27 nosicHsIOT paboTy 3TOr0 yCTPOMCTBA.
Hanpsxenue B KOHTponbHOl Touke K13 (puc. 5.27, a) npencrapiseT
€060 cymMMy NOCTOSHHOTO HanpaxeHus Uy, IPUHATOrO CUrHajIa B
BUJIE€ OTPULIATEIBHBIX UMITYJIbCOB U HANPAXEHHs myMoB. M3BeCTHO,
uTO BXOJIHOE HanpsikeHue Uy, IPY KOTOPOM IPOUCXOIUT [IEPEKITO-
JeHYe JIOTMYecKOro eMeHTa, it MUKpocxeM 561-if cepum cocrTas-
JisieT BEJIMUUHY, IPUMEPHO PABHYIO I10JIOBUHE HAIPSIXXKEHUs TUTAHUSL.
C nomomnisio noteHuMoMeTpa RS ycraHaBiuBaeTcst Takoe UCXOIHOE
HanpsixeHue B K13, Ipy KOTOPOM IIOpOroBblii ypOBEHb IePECEKAETCH
TOJILKO OTPULIATEILHBIMM CHTHANBHBLIMU MMITy/Ibcamu (pHe. 5.27, a).
Ha Bhixone npueMHHMKa IIpU 3TOM (GOPMHUPYIOTCA TOJIOXKUTEIIbHBIE
UMIIY/IbChI CTAHAAPTHOM aMiuutyast 5 B (puc. 5.27, 6).
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JAetann n KOHCTPYKLNS

ITevyatHas rulaTa npueMHuKa U3o0paxeHa Ha puc. 5.28 ¥ HUKAKKX
ocobeHHOCTel He uMeeT. B mpaBoM BepxHeM yIUly IUIATHI IIPEAYCMO-
TPEHO MECTO JUIS YCTAHOBKHY, IpU HEOOXOIMMOCTH, MHTErpaIbHOro
crabwmsaTtopa Hanpsikenusa Tuna KP1170EHS. Bee metayim cBepx-
pereHepaTHBHOIO KACKANA TAKUE Xe, KAK U B IIpeABIAYIIEM BApUaHTe
IIPUEMHHUKA.

Tpansucrop VT2 tuna KT3156, VT2 — no60ii TpaH3uctop n-p-n
CTPYKTypbl. MukpocxemMa DD1 Moxet 6uiTh Jubo K561JIA7, mubo
K561JIES. Ilomctpoeunwiii pesuctop RS mapxu CII3-38b 6o
mo06oit xpyroit (py U3MEHEHUN PUCYHKA IeYaTHOM IIaThl).

Hacrtpoiika npuemnnka. Ilocie npoBepkn NpaBWIBHOCTH MOH-
Taxa IOAAaTh Ha cxeMy HanpsixeHue 5 *£0,2 B. Iloakmoyuts ocuwmi-
Jorpad K KOHTposbHOM Touke K12 1 nonbopoM BeIMUMHbI pe3ucTopa
R6 ycraHOBUTH YacTOTy HabMOAAEMBIX IIPSIMOYTOJBHBIX UMITYJIECOB
(puc. 5.26, a) B npenenax 40—44 xI'u. Y6enurcs, yto Gopma UMIyIIb-
coB B Krl coorsercrsyer puc. 5.26, 6. Ilonxmouuts ocumwuiorpagp
VIV BBICOKOOMHBIH BOJIBTMETP K KOHTpOJIbHO# Touke KT3 1 nprxkoM
noreHuuoMeTpa R5 ycTaHOBHTB ypoBEeHb ITOCTOSHHOIO HATIPSKEHUS
B HE paBHBIM 2,5 B.

Ot redepatopa CTaHZAPTHBIX CUTHANOB IIOJATh HA BXOLX IIpUEM-
HUKa BBICOKOYACTOTHOE HAmpsiXeHWe Ha IpeAIojaraeMoii yacrore
paboTh IpueMHKKa. AMIUIUTYRy ycraHOBUTH 10 MkB, rybuny Moxy-
asumy — 90 %. BpamenueM cepmeyHuka Katyiiku L1 moburbest
NOsIBJIEHUsT HA 3KpaHe ocuwutorpada, noakmoyeHHoro K Kr3, cuny-
COMAaNbHOrO curHana Ha vacrote 1kI'm ammmrygoit 100—300 MB
(orubaromas UCILITAaTEILHOTO CUTHANA).

OtcyTcTBHE 3TOrO CHTHANd, a TAaKXKe IIYMOBOH HOPOXKW Ha
3KpaHe ocnusuiorpada CBUAETENIbCTBYIOT 06 OTCYTCTBUY reHepanuu
B [1IEPBOM KacKaje IpueMHUKA. [leso B TOM, YTO NMUTAIOIUM HAIpsi-
XKEHUEM JUIS Kackaja SBJIAIOTCS 3KCIOHEHIMATLHBIE WMITYJILCHI
(puc. 5.26, 6) u, c yyetoM pazbpoca rapaMeTpoB TPAH3UCTOPOB, UX
aMIUIATYyIbI MOXeT OKAa3aTbCAd HENOCTATOYHO JUIst CaMOBO30yxne-
HUs Kackaza. B 3ToM ciydae clefyeT BpeMEHHO 3aMEHUTh PE3UCTOP
R2 noxcrpoeunriM Ha 3,3—6,8 xOM, 1 BpallleHUEM €ro poTopa He
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Puc. 5.27. Pa6ota koMnaparopa

TOJIbKO TOOMTHLCS TOABJIEHNs CUTHAIa B KOHTPOJIBHOM Touke KT3, HO
Wi clle/1aTh aMIVIMTYLY 3TOTO CUTHaIa MaKCHMMAaJbHOM.

ITonesHo uMeTe B BHAY, YTO YYBCTBUTEJBHOCTb IIpHEMHMKA
3aBHCHT OT [UTUTEJBHOCTH MHTEpBAJIa BPEMEHM, B TedeHHE KOTO-
POro BBITIONHAIOTCA YCIOBUA caMOB030yxaenus (puc. 5.26, 6). Yem
MeHblIle 3Ta JUIUTEJIEHOCTb, TEM BBILIE YYBCTBUTENBHOCTb, TIO3TOMY
HeoOXO0IMMO THIATeIBHO MToN00paTh BeJMYNHY pesnctopa R2, 4Tobsl
aMIVIATya KMMIIYIbCOB Ha CTOKE TPaH3MCTOpa IIpeBhIIIana IOpor
U.yp Ha HeGonpuiylo BenmunHy. OXHaKo Ype3MEpHO Maias Benlu-
YMHa TIpeBbIIIeHNs TIPMBOAXT K HeyCTOMYMBOH paboTe KacKala M3-
3a IeMCTBHUs Pa3JIMUHBIX AecTabmmmsnpyrommx dakropos. Tpebyercs
OTBICKATh Pa3yMHBIH KOMIIPOMICC MEX Y YCTORYMBOCTBIO M YYBCTBH-
TeIBHOCTBIO.

3axmounTeNnbHBIA 3Tan HACTPONKM JIyyllle IIPOBOAMTE IO CHrHa-
JlaM TiepefiaTyMKa, COBMECTHO C KOTOPBIM TUIAHMPYETCst MCMOJb30-
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BaTh IIPMEMHMK. BxmouuB nepegaTymk, pacnosoxeHHBIA Ha pac-
CTOSIHMHM 3—4 M OT TIpHeMHHKa, HeOOXOAHMO, KOHTPOJIMPYS CHTHA
B K13, yTouHuTh nonoxeHue cepredHrka KaTywku L1, mobusasce
HacTPOWKM B pe3oHaHc. 3aTeM HeoOXOIMMO YMEHBIIWTE YpPOBEHb
BBIXOAHOrO curHana B K13 m0 BemMuMHBI, TIPH KOTOPOH OH OymeT
IIpeBbILIaTh YPOBeHb MYMOB B 4—>5 pa3 (puc. 5.27, a). YMeHbllleHne
CHTHajla [JOCTHraeTCsi OTKJIOYeHHeM aHTeHHbl OT [iepelaTduKa,
MIOMEIIIEHHUEM €r0 B MeTAUIMYECKHMI cocyl (HarpuMmep KacTpIOoio),
yBeJMYeHHeM paccTOsiHus 10 Hero M T. A. ITocne aroro ocumsuio-
rpad nmepexMOYMTh Ha BRIXOJ I1PHEMHHKKA M OTBICKaTh TaKOe T10Ji0XKe-
HUe IBMXKKa NoTeHunoMeTpa RS, Bpawas ero B HebOnbIIKX nperne-
Jlax BOKDYT paHee yCTaHOBJIEHHON TOYKH, I[P KOTOPOM BBIXOIHEIE
MMITYJIbCBI OyIyT 06pa30BhIBATECS TOJIBKO OTPHLIATEbHBIMH MMITYJib-
CaMM CHI'HasIa, a cpabaTeiBaHKE OT IIYMOBBIX BEIOPOCOB OymeT OTCyT-
CTBOBATh.

HeobxomnMo mMeTs B BUIY, 4TO NoTeHioMeTp RS onpenensier
BeJIMYKHY TIOCTOSHHOrO HampsixeHus: Ug.;. UpeamepHo Oosblias
BesmurHa 3a30pa Uyyg—U,,, TPUBENET K CHUXEHHIO 1YBCTBHTEJIb-
HOCTH [IpHEMHNKa, TaK KaK CHTHaJl HeOOJIBIIOH aMIUIUTYAb] He OyeT
BbI3bIBATE CpabaThiBaHMsA KOMIIapaTopa. Majas xe BeJIMuMHa 3a3opa
IIpUBeENET, KaK 3TO BUIHO U3 pHc. 5.28, a, kK cpabaTbiBaHUIO KOMIIapa-
TOpa OT LyMOBBIX BbIOpocoB. Heobxonmumo BeIOpaTh pa3yMHBIA KOM-
I pOMHCC.

B zakmoyeHue OTMETHM, YTO IIpM OTCYTCTBMM BXOIHOIO CHI-
Hana (mepefaTyMK BBIKJIIOYEH) aMIumTyda ymoB B Kr3 BO3pac-
TaeT M Ha BBIXOJe NIPHEMHMKA MOSIBISAIOTCS XaOTHYECKHe MMITYJIbCHI.
Ecnu 3T0 HeZOMyCTHMO, TO IIOPOT HYXHO YCTaHaBJIMBaTh MMEHHO B

AHT. «—] —8 o8

; e . +7..98
Bobix.

23

1

Puc. 5.28. MNevarHas nnara
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TaKOM MOJIOXEHNH, T0OMBasCh NPONaTaHus JOXHEIX cpabaTeIBaHMH.
BenvunHy ero rpu 3TOM NMpHUXOAUTCS YBEeJIMYMBATh, U YYBCTBUTEJIb-
HOCTb IIpHeMHHKa IagaeT 1o 4—>5 MxB.

5.2.7. CBepxpereHepaTop C BHellHel cynepusaymen
Ha ABYX3aTBOPHOM TPaH3UcCTOpEe

MpuHuMnuanbHas cxema

OcHOBHOE TOCTOMHCTBO 3TOM CXeMbl 3aKjio4aeTcsl B pa3lelieHnun
(yHKLIMH, BBITOJHSEMBIX pa3jiMYHbIMK YacTAMH CXeMbl, YTO Cyllle-
CTBEHHO yIpOolIaeT HacTpoyKy NpueMHKKa. I1pu HanpsixeHnn muTa-
Hus 9 B 1 oTHOIIEHUY «cUTHAJ/IIyM» Ha BBIXOLE PAaBHOM YeThlpeM,
YYBCTBHUTEJILHOCTh NpPHUEeMHHKa cocTaBiseT BeanunHy (0,8—1 mxB.
IIpuemnuk crniocobeH pabGoraTs B quana3oHe 26—29 MI'u npu coot-
BETCTBYIOILEH HacTpOiKe BXOIHOro KOHTypa. BeIxon npreMHuKa aHa-
JIOTOBBIN, MO3TOMY ITPH MCNIONIB30BAHUH €T0 [UIs TpHUeMa UMITYIbCHBIX
CHIHAJIOB K BBHIXONY C/I€AyeT NMOAKTIOYUTh (HOPMHUPOBATEIL UMIY/Ib-
cOB Ha 6a3e KaKoro-mbo MoporoBoro YCTpoMHCTBa.

Ha Tpansucrope VT1 cobpan redepatop (puc. 5.29), npussaH-
HBLi KOMIIEHCHPOBaTh ITOTEPHU CHIHaa, MOCTYIIAIOUIETO B KOHTYp
L,C, n3 anteHHBl 4epe3 koHHeHcatop C, HebOJBLIOK EMKOCTH.

H_C13

I 10MK

4

Puc. 5.29. MpuHunnuanbHas cxema npueMHnKka Ha f8yx3arsopHOM TPaH3ucTope
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ITonoxwuTennHas obpaTHas CBsA3b peaM30BaHa yepes 3eMeHTsl C,
Jp;, He TpeGyomme TiraTepHOTO noabopa.

ITocnenHee oObscHsETCS TEM, YTO KPYTH3Ha TPaH3NCTOpa II0 Iep-
BOMY 3aTBODY, OT BeJIM4YKMHBEl KOTOPOH 3aBHCHUT HalIU4ME WM OTCYT-
CTBME CaMOBO30YyXIeHMsi B Kackale, YINPaBJIAETCH HanpskKeHHeM
Cyrepu3aluy, NpofaBaeMbIM Ha BTOPOH 3aTBOP TPaH3ucTOpa. DTO
HallpsiKeHue BhIpaGaTblBaeTCA aBTOHOMHEIM TE€HEPATOPOM IIPAMO-
YIOJIBHBIX MMITYJIBCOB, cOOpaHHbIM Ha anemenrtax DD1.1, DD1.2 mo
TpagMLMOHHOHU cxeMe. JacToTOl reHepaTopa MOXHO JIETKO YyIIpaB-
JSTh, Io6upas MocTosiHHyo BpeMeny Lerm Cj;Rs.

Pesuctoper R, R, obecnieynBaioT TpeOyeMblil pexXiUM TpaH31CTOpa
T10 TIOCTOSAHHOMY TOKY, a KOHaeHcaTophl Cs u Cg MIYHTUPYIOT MX KaK
Ha BLICOKOH 1acTOTe MPUHMMAEMOTO CHTHAIA, TaK M Ha CPABHUTEJILHO
HM3KOM YacToTe cynepusaunu. Kongencarop C, obecniednsaer coenu-
HEHHME N0 [IepeMEeHHOMY TOKY BTOPOTO 3aTBOpa € KOPIIyCOM, YTO HeoG-
XOMMO JUIs HOPMaJbHOH paboThl TpaH3uUCTOpa. DTO eIUMHCTBeHHas
IeTajlb B CXeMe, KOTOpast BBIIOJIHAET ABOUHYI0 (PYHKIIMIO.

OHa, COBMECTHO ¢ pe3ucTOpoM R;, 06pa3yeT MHTErpupyIOLIyIO
LIETIOYKY, NPEeBPaLIaoIyI0 IPAMOYTO/ibHbIE MMITYJIbCH T€HepaTopa
CYIEPHU3aLMK B TPEYrOJbHbIE, Perylmnpys aMIuIMTyLy 3THUX HMITyJib-
COB IOTEHUHMOMETPpOM Rj;, MOXHO M3MeHSTb MPOIOIKHTEIBHOCTD
[IPOMEXYTKOB BPEMEHH, B TeYeHHE€ KOTOPBIX KPYTH3Ha TPaH3UCTOPa
TIPEBBIIAET KPUTHUECKOE 3HayeHue. DTO TO3BOJIAET U3MEHATh [UIN-
TEJBHOCTh BCTIBILIEK BHICOKOYACTOTHOTO HaMpPSIKEHUsT Ha KOHType
TeM CaMbIM, YCTaHaBJIMBas XeJaeMEBId pexXum pabOTHl CBEpXpereHe-
paTopa: TuHeHHEBI! 1160 HeTMHeHBIH.

Kak roBopusioch Bblllle, Tosie3Has MHGOpMalMs 3aKIOYaeTcss B
TIOCTOAHHOH COCTaBJIsAIOIIE! KOUIEKTOPHOTO (B HallleM cilydae CTOKO-
BOTO) TOK&, MEHAOLIENCs 10 3aKOHY aMIUIMTYIHON MOIY/ISAIIMH IIPHUHU-
MaeMoro curHaia. [ ee BHIIEJICHHS UCTIONB3YeTCA QIIBTP HIKHHX
4acToOT, COCTOAIINH 13 pesuctopa R, u xoHneHcaropa Cg. BoinenenHslit
CHrHasI yepe3 KoHaeHcatop Cg noctymaer nanee Ha Y HY, cobpaHHbii
Ha 3KOHOMHUYHOM OIlepaloHHOM ycwtutesnie DAL no craHmapTHO#H
cxeMe BKJIIOYeHHs. MaHuIympys BeIMYMHON R g, MOXKHO yMeHbIIATh
TOK noTpeGrieHuss MUKpocxeMbl. Heo6xomnuMo HMETE B BUALY, YTO KO-
(DULMEHT yCIIEHNs IIPY 3TOM TOXKe OyneT yMeHBILIAThC S,
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AeTanu n KOHCTpyKUUA

Koungpencartops C;—Cz — kepammudeckue. C;; — b0 1uieHod-
HblHA, 6o kepamuyecknii ¢ masibiM TKE. C;; — mo60ii anekTposin-
tdeckni. OcTajlbHbIE KOHIEHCAaTOpE! JII0O0ro THIIA.

Tpansuctop VTl nyymie Bcero ucmosb3oBaTh Turna BF964.
Iono¥inyt 1 oreuecrBeHHsle KI1306, KI1350, KI1327, HeMHoro yxyx-
IIUMB YyBCTBUTENbHOCTh. MukpocxemMa DD1 Ttuma K561JIA7 wnn
K561JIES. OnepauyoHHBIi yCWINTEIb MOXET ObITh JI0GOro Tura,
BKJIIOYEHHBIN 110 CTaHIapTHOI cxeMe. KoHTypHas kaTymika L1 nmeer
8—9 BurkoB nposoxa auaMerpoM 0,35—0,5 MM 1 HaMOTaHa Ha Kap-
Kace IMaMeTpoM 5—7 MM C NOACTPOEYHBIM CepIeYHUKOM M3 Kapbo-
HWIBHOTO XeJe3a.

ITeyatHas ruiaTa BbIIOJIHEHA M3 OTHOCTOPOHHEro (ObrMpOBaH-
HOTO CTeKJIOTEKCTOIMTA ¥ HUKaK1X 0coGeHHOCTel He uMeeT. Ee yep-
TeX MpUBeNeH Ha puc. 5.30.

HacTrpoiika

JUJ1s1 HaCTpOMKM XesaTebHO BOCIIONB30BAThCA OCLWLIOrpadoM.
ITocne mpoBepku TpaBWIBHOCTM MOHTaXa M MOIK/IIOYEHHMS MHTa-
HUsl, yOeINUThCA B HAJIMYMK TIPAMOYTOJIbHBIX MMITYJIbCOB Ha BBHIBOJE
4 mukpocxembl DDI1. TTom6opoM BennuuHbl pe3ucropa RS ycra-
HOBHUTb YaCTOTY CJle[OBaHMsA 3THUX UMIIYJbCOB paBHOM 50—55 k'L
ITpOKOHTPOIMPOBATh MOCTOSIHHBIE HATPAXeHKs Ha BbIBoAax 3 u 6

Puc. 5.30. MNevarHasa nnara
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mukpocxeMel DAL, Ilpu ucripaBHBIX AeTaisix ¥ MPaBHJILHOM MOH-
TaXe 3T HalPsiKEeHNs JOKHBI ObITh paBHBI NOJIOBUHE HAIPsIXKEHHs
MUTaHUS.

H3Meputh NMOCTOAAHHOE HaNpsiXKeHHe Ha BEPXHEM BHIBOIE pe3u-
cropa R1. BennunHa HanpsxeHMs TOMXHa JiexXartsb B mpenenax 0,6—
1,2 B. OT1cyTcTBre HaNpsiKeHMs1 CBUAETENBCTBYET O HEUCITPABHOCTH
TpaH3uctopa. IlpnunHo# 3Toro 06BIYHO SBJIAETCS HEOCTOPOXHOE
obpalnieHue ¢ roeBbIM TPAH3UCTOPOM, KOTOPHIH CiiefyeT Npegoxpa-
HATb OT BO3JEHCTBHA CTaTUYeCKOro annekrpuyectsa. OcobeHHO 3TO
KacaeTcsi TPaH3KCTOPOB 0TeYeCTBEHHOTO ITPOM3BOICTBA.

Tlogkmounte ocuuiorpag K croky TpaHsucropa VT1 uyepes
KOHAeHcaTop eMKOCThIO 3—5 nd. Bpamas qBMX0K NOTEHLIMOMETPA
R3, nobutbcs MosBieHKs BCMbILIEK BHICOKOYACTOTHOTO HaNIPSIXKeHHs
Ha 2KpaHe (ocuwuiorpad xomxeH OBITH C ITOJIOCOM NPOITyCKaHUs He
Huxe 10 MI'u). Ecimu aToro 1ocTHYb He yaaercs, MPUUYMHA 3aKIIO-
YyaeTcs B CWIBHOMN paccTpoiike KonebaTeasHOro KoHTypa. B nocnen-
HeM ciiydae HeoOXOIMMO CKOPPEKTHUPOBaTh HaCTpOUKy Katywku L1,
IepeMeras ee cepAeYHNK B OKPECTHOCTSX CpeTHero MojioXeHus.

IHonkmounTs K aHTEHHOMY BXOIy FeHepaTop CTaHAaPTHBIX CUTHa-
JI0B, HacTpoeHHbI Ha 27,12 MI'u. Iny6uHy MomyssiuuK yCTaHOBHUTD
30 %. YpoBeHb BbIXOIHOrO curHasla — 50 MkB. Ha akpaHe ocuusiio-
rpacda, NOAKIOYEeHHOTO K BBIXOAY IPHEMHHMKA, TOIKHO HabmoaaThC A
rapMoHudeckoe konebaHue yacrorot 1 kI'u. CepaeyHUKOM BXOMHOM
KaTYIIK{ HaCTPOMTh KOHTYP B PEe30HAHC 10 MaKCMMYMy BBIXOXHBIX
KosieGaHu.

ITocTenenHo yMeHbIlas aMILIATYAy BXOZHOrO CHTHaja, YTOUHATh
MOJIOXKeHHe ABMXKa IOTeHiMoMeTpa R3, obecrneumBamomee Mak-
CHMYM BBIXOIHOrO curHaua. IlpaBWibsHO HacTpOeHHEI! NPUEMHHUK
[IPH aMILTHTyZe BXOAHOIO curHama 1MxB monxeH obecneunBaTh Ha
BEIXO[le aMIUIMTYAy Moje3Horo curHana 0,5—1 B, npesblmaioniero
CpefHui ypoBeHb IIYMOB He MeHee yeM B 4 pa3a.

BelcokoyacTOoTHast 4acTh INPHMEMHHKa coxpaHsieT paboTocro-
cOOHOCTh B MHTepBaJle [MMTAIOIIMX HanpsixeHuit 3,3—12 B. Moxer
notpeboBathcs noacTpoiika R3. OgHako ncnonb3yeMelii orneparoH-
HBIA ycwmmTens Tpebyer MuHUMyM 7 B. IIpuMeHVB HM3KOBOJIBTHBIM
OY nu6o tpansucropHelit YHY, MoxHo o6ecnieunTts pabotocnocot-
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HOCTB BCETO IIPMEMHHKA B YKa3aHHOM Juara3oHe NUTAONMX Halps-
KeHuH.

IIpu orcyTcTBHM reHepaTopa M ocuutorpada NpreMHHUK MOXHO
HaCTPOUTE [0 CUTHAJIaM IlepefaTyyKa, C KOTOPLIM IUIaHupyeTcs pabo-
TaTh. [TOAK/IIOUMB K BBIXOIY TPUEMHMKA BHICOKOOMHBLIE HAYIIHMKH
(nyuirie yepe3 koHAeHcaTop eMKOcThI0 10 MKD), He06XOAMMO MHOTO~
KpPaTHBIM YTOYHEHMEM TOJIOKEHUs CepIeYHMKa BXOIHOM KaTyLIKK
M IBMXKKa ToreHioMerpa R3 n1oburbcs MakcHMabHOM IPOMKOCTH
IIPOCAYLIXBAaEMOT0 CUTHaNA.

B 3aknioueHue OTMETHM, YTO TIPY UCTI0IB30BaHMM IPHEMHUKA [UTs1
paboTEl ¢ MMMYJIBCHBIMU CHTHAJaMM Ha OCTaBIIMXCSl CBOOONHBLIMM
IBYX 3aneMeHTax MukpocxeMel DD1 ynobHO BRIMOMHUTE HOpMaU3a-
TOP KMIIYJIbCOB.

5.2.8. CBepxpereHepaTop C BHellHeW cynepu3auuen
n YHY Ha undpoBoM MuKpocxeme

OcHOBHbIe NMOAOXEeHUs

B npuBoauMoii HuXe cxeMe ITPUMEHEH IBYX3aTBOPHBIH T10JIEBO
tpansuctop BF964, nmerowwmit koadduument myma seero 1,2 nb.
JToT (HakTOp COBMECTHO C pPEXMMOM BHEIWIHEll CyIepH3alih |
WCITONIb30BaHMEM ITM(PPOBOIf MHKPOCXEMBI B KayecTBe YCHIINTEJsi
HM3KO# YacTOTBI, IIO3BOJIMJI TIOJIYYUTh AOCTAaTOYHO BBICOKHE Xapak-
TepucTky (Tada. 5.2 1 taba. 5.3) npueMHMKa NIPU OTHOCHTENBLHON
IIPOCTOTE ero KOHCTPYKLIMM.

YeTpolicTBO MOXHO WKCIIONB30BaTh KaK JUisl IIpHeMa pedyeBOH,
Tak M MMIMyJIbCHOM MHPopMaumy (paguoyrnpasjieHue, OXpaHHBIE
cucreMbl). B mocienHeM ciyyae K BBIXOLY NPMEMHMKa HeobxommuMo
NIONKJTIOYMTE Kakoe-1nbo [oporosoe yCTpOUCTBO (KOMIaparop).

NMpuHuKnuanbHag cxema

IpuHuunuaibHas cxeMa MprueMHHKa M300paxeHa Ha puc. 5.31.
CBepxpereHepaTHBHBIN HeTEeKTOp cobpaH Ha MalOIIYMSILEM TPaH-
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[TpoxoaHbie xapakTepuctkmn (Unur =4 B) Tabnunya 5.2
U;,, MKB 0,5 1 2 5 10
Ugr B 0,75 1 1,2 1,25 1,25
OTHoweHWe c/w 4 7 15 35 >50

3asncumocTs XapakrepUcTuK oT HarpsaxeHus nuTaHns

(Usx=1mkB, c/w=7) Tabnuya 5.3
Uy B 3 a4 5 6 7 8 9
Luors MA 0,6 1,4 2,6 a4 5 7 9
U,...B 0.3 1 1,3 1,5 2 2,5 28

auctope VT1. Kackan mnpencrasisier coboii aBTOreHepaTop ¢ aBTo-
TpaHcdOpMaTOpHO# 06paTHOM cBA3bo. YacToTa reHepaLuy onpefe-
JfieTcs napaMeTpaMu kosiebartesnpHoro koHTypa L1C2, HacTpoeHHOro
Ha 27,12 MTI'u. Hcrionb3oBaHue ABYX3aTBOPHOTO TPaH3WCTOpa 3Ha-
YUTENBHO YIPOILAET Pean3alyio pexuMa BHElIHel Cyrepu3aliu.
H3BecTHO, 4TO 3HaueHue KPYTHM3HBl XapakTEPHCTHUKH IO IepBOMY
3aTBOPY ¥ TAaKMX TPaH3MCTOPOB 3aBHCHT OT HaIIPAXKEHWsl Ha BTOPOM
3aTBope. Korna 310 HampsiXeHHMe paBHO HYJIO, KPYTH3Ha MEHbLIe
KPUTUYECKO# ¥ TeHepalus OTCYTCTBYET.

Ha Bropoit 3aTBop Yepe3 noreHumomerp R3 nonaercs Hanpsixe-
HUe cynepu3aimy Yactoto 60—70 xI'11 oT reHepaTopa, cOOpaHHOTO
Ha aneMmeHTax DD1.1 nu DD1.2. Koungencatop C5 coenmHseT BTO-
POJi 3aTBOP ¢ KOPIIyCOM IO TIePEMEHHOMY TOKY M, KpOMe TOTO, IIpH-
IaeT MMITy/IbCaM CyIepu3allii TpeyrosibHylo ¢dopmy. Peryanposka
aMIVIMTYABl TPEYrOJbHBIX UMITYJbCOB C TOMOIIBIO MOTEHLMOMeTpa
R3 mo3BossieT TUIaBHO M3MEHSATEL BpeMsi, B TedyeHHe KOTOPOTO Kpy-
TH3Ha IPEeBEIIAeT KPUTHUECKOE 3HaYEHNUE, a 3HAUUT 1 IIMTEJIbHOCTh
BBICOKOYACTOTHBIX BermbllieK B KOHType L1C2. TeM caMbM MOXHO
M3MEHATEL pexuM paboThl CBepXpereHeparTopa, ycTaHdBauBas Jubo
JINHEHHBIH, TIPA KOTOPOM NOCTHTAETCs MaKCMMaJlbHas YyYBCTBUTENb-
HOCTb, JTM0O0 HeJIMHEHHBIH, IIPA KOTOPOM Haubosnee 3¢ ekTUBHO pea-
msyercst APY.
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Puc. 5.31. MpuHuunuansHas cxema

Harpy3ko# cBepxpereHepaTHBHOIO AETEKTOpa siBjsieTcsi HU3KO-
qacToTHbI GuisTp R6C6. Tlone3Hblid cUrHan aMIuIMTYIOU Mopsiaka
1—3 MB ¢ atoro ¢uneTpa yepes koHaeHcaTop C9 nonaercs Ha YHY, B
KayecTBe KOTOPOTO MCIT0/Ib30BaHE! B2 OCTABLIMXCS €MEHTa MUKPO-
cxembl DD1. OTtpuniatenbHas obpatHast cBA3b I10 IIOCTOSHHOMY TOKY
yepes anemeHTsl RS, R7, C10 obecrieunBaeT paboty nndpoBoi MUK po-
CXeMsl B JINHelHOM pexuMe. DnemeHTsl C12, C13, R8 ycraHaBamBaoT
yacToTy cpe3a AUX ycuymrens B okpectHocTsx 3 kI 11

Pesnctop R1 cnyxur mis 06pa3oBaHus Ha TIEpBOM 3aTBOPE OTPH-
1aTtejabHOro (IO OTHOIIEHMIO K MCTOKY) HAlpsiXeHHs CMeleHHs,
obecreYnBaoniero NCXOAHOe 3HadeHHe KPYTH3HBI MeHbLIe KPHUTH-
yeckoro. BecbMa cyiiecTBeHHa BTOpas (pyHKIMsI 3TOrO pe3ucropa.
Ero BenuuuHa oOIIpeesnseT MCXOMHOE 3Ha4eHKe TTOCTOAHHOM cocTaB-
JIAIO1IEN TOKa Yepe3 TPAH3KUCTOD, a 3HAYUT ¥ YPOBEHb COOCTBEHHBIX
mymoB. IIpy yka3aHHBIX Ha cxeMe 3HaYEHHSX IEMEHTOB 3TOT TOK
cocrasisieT Bcero 80—90 MKA, 4TO, TOMMMO TIPOYEro, [AejiaeT rpe-
HeOpeXMMO MaJIbIM Tapa3suTHOE M3JIydeHHEe CBepXpereHeparopa,
MTOCKOJIBbKY Bcsi MoTpebrisieMasi UM OT MCTOYHMKA MOILIHOCTE He Tipe-
BeImiaet 0,5 MBT.

Konnetcatop C3 BeI6paH 3HAYMTEIbHOM BEJMYMHEI, TIOCKOJIBKY
JIOJIXEH IIYHTHPOBaThk pe3uctop R1 Kak Ha Hecyiueil 4acToTe, Tak U
Ha 4acTOTax Cyrnepu3alli K Orubarolieil IIPUHATOrO CUTHAIa.
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AeTanun u KOHCTPYKLUSA

ITeyarnas nuaTa npreMH¥Ka n3obpaxeHa Ha puc. 5.32 1 HUKAKKX
ocobenHocTell He nMeeT. C HE3HAYMTENILHEIM YXyMlIeHHEM Xapak-
TEPUCTHK IIPHEMHUKA B KadecTBe TpaH3ucropa VT1 MOxHO npuMe-
HUTE otedecTBeHHBIe KI11306, KI1350, KI1327, KI1346A9, npuHuMast
MEpBI 110 3aLIMTE MX OT CTATUYECKOTO /IEKTPHUYECTBA IIPY MOHTAXE.
Konnencarop C3 nonxen OBITh KePaMUUYECKIM,

Ero MOXHO 3aMeHMTb HA TUIEHOYHBIA IIPH YCJIOBMM apajuielib-
HOTO TOIK/IIOYEHMST KEPAMHUYECKOTO KOHAEHCAaTOPAa €MKOCThIO He
menee 1000 n®. [Iins obecrieyeHnst CTaOMIBHOM YacTOTHI CyIepu3a-
K KoHpeHcatop C8 xeJlaTesIbHO MCMOJb30BATh IJIEHOYHOTO THIA,
Hanpumep K73-17. I[Torenimomerp R3 — CI13-386 nubo PI11-63Mr.
OcranbHble JeTanu MOTyT OBITh 11000 Mapku. KOHTypHas KaTyiika
HAMOTaHa Ha KapKace IMaMeTpPOM 5 MM M COIepXHuT 9 BUTKOB IIpO-
Boma auametpoum (0,35—0,5 mM. BHyTpE Kapkaca BBMHYKBaeTCs cep-
JIEYHHUK M3 KapOOHIWILHOIO Xee3a.

ITockonbKy Harpy3ouHasi criocoOHOCTb MuKpocxembl KS61JIES
HEBEJIMKA, yCTPOMCTBO, MOAKJII0YaeMOe K BHIXOY IIPHEMHHMKA, TOJXKHO
MMETh BXOIHOE corporupieHue He MeHee 30 kOM. B kavecTse ycu-
JINTEJIA HU3KOU 4YacToThl BMecTO aseMeHToB DD1.3, DD1.4 moxHO
ucronb3oBaTthk YHY mo6oi# KoHeTpykuny ¢ koadduiieHToM ycuse-
Hus He Menee 1000. IIpu HampsxkeHusix nutaHus 6osee 5 B xopo-
HIKE Pe3yabTaThl jaeT, HalpuMep skoHoMmuuHeld OY K140Y[11208.

35

Bbix.

Puc. 5.32. lNeyarHas nnara
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CyMmMapHbiii TOK norpebneHus Npu HanpskeHuM nutanus 9 B e
MpeBhllIaeT B 3ToM ciyvae 1,5 MA. MynbsTuBu6patop BCrioMorateib-
HbIX KoneOaHuit MOXeT ObITh COOpaH M Ha TpaH3UCTOpax Mo moboi
M3BECTHOM cxeme. BaxHo nuIlb BbIIEpXaTh TpebyeMylo YacToTy.

Hactpoiika

Ilocne mposepkM NpaBWILHOCTY MOHTaXa IPHUEMHHKa YCTaHO-
BUTb ABMXOK noTeHnuomerpa R3 B neBoe Mo cXeMe NONOXeHHE.
Bxmouynth nuranve (HOMMHAIbHbIM sABisieTrcss 4 B) u y6emurbes,
4TO [MOCTOSIHHOE HalpsiKeHue Ha pesucrope R1 nexur B mpenenax
0,6—0,7 B. B mpoTHBHOM Cyyae TPaH3UCTOP HEUCTIpaBeH U TpebyeT
3amensl. [logxmounts ociwinorpad x Besony 10 DD1.2 u npose-
PHUTb HATUYHE [IPSIMOYTO/IbHBIX UMITYJILCOB YactoToit 60—70 k1.

IIpn Heo6XOOMMOCTH YTOUHHUTb YACTOTY MOAGODPOM BeNMYHHB!
R4. Tlepekmouuts ocipuinorpad Ha BbIXOA TpueMHHKa, [InaBHO
MOBOpayMBasi ABUXKOK NOTeHuHoMeTpa R3, noburthcs nossiieHus Ha
3KpaHe HU3KOYaCTOTHBIX 1IyMOB. ITONKTIOYHTh K aHTEHHOMY BXOIY
reHepaTop CTaHIapTHBIX CUTHAJIOB, yCTRHOBUB Ha ero BhIXOlE KoJe-
6anusa c vacroroit 27,12 MT'u, ammurynoit 100 MxB u rny6unoit
moayssauuu 0,9.

BpauienueM cepleyHMKa KaTyLIKM HaCTPOUTb KOHTYp B pe3o-
HaHC 110 MAKCUMyMY aMILIMTYIb! Ha 3KpaHe ocipuuiorpada. Bepuyth
IOBUXOK MoTeHimoMerpa R3 B ucxomHoe monoxenue (koneGaHus
Ha Bbixo[e NpUEeMHMKA IIPU ITOM Hcue3HyT). [[s1aBHBIM BpaumieHueMm
IBMXKKa BOCCTAHOBUTb 3TH KoslebaHMS M HallTH Takoe ero rnonoxe-
HHe, TIPY KOTOPOM aMITJINTYa HaMpsDKEHWs Ha BbiXole IPHEeMHHKa
NepecTaHeT HapacTaTh. YMEHBIIMB BXOAHOEe HanpskeHue no 1 MxB
(1pn HEOOXOAUMOCTH YTOYHSS HACTPOUKY KOHTypa), MPOKOHTPOIH-
pOBaTh MPaBUILHOCTD [MOIOKEHHs! ABMXKA MOTEHLIHOMETPA.

Takast HacTpoiiKa COOTBETCTBYET HeJIMHEIHOMY peXUMy CBepxpe-
reHepartopa. JlajbHeNIIee yBeIMyeHne ¢ MoMobio R3 HanpskeHus
CynepH3anMy Heueaecoo6pa3Ho, NOCKONbKY MMOJNE3HbI CUrHal yBe-
JIMYMBAETCs HEe3HaYMTEJIbHO, LIyMbl e BO3PacTaloT CYILECTBEHHO.
Ecnu Tenepsr ABMKOK MOTEHLIMOMETpa MOBOpayMBath B OOPaTHOM
HarpaBJleHHH, YCTaHOBUTCS JIMHEHHbIH peXHM, P KOTOPOM OTHO-
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[IEHHE «CHTHAI/IIYM» HE3HAYHTEJIbHO YJIy4laeTcs, OXHAKO aMIUIH-
TyZa BBIXOJHOrO CHUTHaJla Majaer.

HeobxonmMo nMeTs B BHOY, YTO XOTA HHTEPBaJ MHUTAIOLIUX
HamnpsDKeHUi, TPpH KOTOPOM COXPaHSIOTCS OCHOBHBIE HapaMerpbl
NpHEeMHHKA, yKazaH 3—9 B, misd KaXOoro KOHKpeTHOro BbGpaH-
HOTO HanpsKeHHs: HeoHXOMMMO YTOYHSITh ONTHMAJIbHOE TI0JIOXKEHHe
IBMXKa rnoteHuyoMerpa R3 no suilenpuBeeHHOR METOMUKE.

IIpu orcyrcreuu 'CC MOXHO BOCTIONB30BaThCA MEpeNaTYUKOM,
C KOTOpBLIM NpefmnoiaraeTcd pabora npUeMHHKa, pachosaras ero Ha
TaKOM YAaJleHMH OT PUEMHHKA, [IPY KOTOPOM BBIXOJHOI CUTHaJI ejne
He OrpaHUYHUBAETCA.

B 3akmouyeHHe HeoBXOmMMMO OTMETUTb, YTO, KaK M y JioOoro
cBepxpereHeparopa, oOMeXOyCTOHYMBOCTh NPHEMHHKA M ero usbn-
paTesIbHOCTh HEBEIMKH, MOCKOIbKY T0JIOCa NpONycKaHus, paBHas
MPUMEPHO JBYM YacTOTaM CyHepH3alluy, COCTaBJsIeT BeMYMHY
120—140 xI'n.
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5.3. CyneprerepoanHHbie
npnemMmHukn AM-curHanos

5.3.1. lpueMHUK Ha TpaH3ucTOpax

MpudyunuanbHan cxema

JocTonHCTBa CyHNepreTepONMHHBIX MPHEMHUKOB M TPHHIIMIIL
06paboTKM CUTHAJIOB B HUX XOPOIIO M3BECTHBHI M NO3TOMY 31€Ch He
paccMmaTpuBalorcs. IIpuHLMNHManbHas cxeMa NpHEMHHKa ToKa3aHa
Ha pHc. 5.33. CurHaj ¢ aHTeHHbI [10CTyNaeT BO BXOIHYIO LIeMb, Tpes-
crabnsouLyio coboil nBa cBA3aHHBIX yepe3 koHpencatop C7 xone-
GaTebHBIX KOHTYpa, HACTPOEHHBIX Ha yacToTy 27,12 MTI'u. Takas
KOHCTDPYKIIHsI 06eCTieynBaeT BbICOKYI0 H3OMPaTeNbHOCTD 110 3epKajlb-
HOMY KaHaJjly Npy BoiOpaHHOM NPOMEXYTOYHOMH yactore B 465 xI'u.

ITocne YPY na tpansuctope VT2 npunsAThie Kkone6anus Momaorcs
Ha nepBbiii 3aTBOp VT3, BuiNONHAOMMA GyHKUMKM cMecurenst. Ha Bro-
pOii ero 3aTBOP MOCTYIIaeT HaNpsKeHHe ¢ KBapiiesoro rereponuHa VIl
CurHaJl npoMeXKyTOYHOM YaCTOTh! CENIEKTHPYETCsI IbE30NEKTPUYECKHM
dunsrpom ZQ2 nnopaercs Ha YII4 VT4—VT6. B xauecrse Harpysku
CMecHTeJIst TIPUMEHeH KosebaTtenbHblil KOHTYp L6, C14, obecneunsaio-
it coracoBaHue ¢ QWILTPOM M MofaBleHue NoBOYHbIX TIPOXYKTOB
rpeoOpa3oBaHus 3a MpefesiaMiy MoJIOChi IPO3PAaYHOCTH QPHITBTPA.

YIIY anasormyen onucaHHoMmy B [10] m umeer xoad¢puiiueHT
ycwieHus Nno HanpsikeHuto He Menee 6000. Ilocne neTexTopa ¢ ynso-
eHueM, peajiM3oBaHHOro Ha muomax VD1, VD2, umnynece nopa-
1otcst Ha komnapatop DA1. [Torenunomerpom R19 ycranasnuBaercst
nopor cpabaThiBaHMsI KOMIapaTopa, a non6opom pesucropa R22 —
BeJMYMHa «TUCTEPE3UCE».
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DeTann n KOHCTPYKLUUSA

Tpausucroper VI1, VI4—VT6 MOXHO 3aMEHHTb OTeYeCTBeH-
HeiMu KT3102 ¢ moboit 6yksoit min nmMnoptHeiMd BC546. Tlonesoii
Tpan3uctop VT2 — na KIT1303 ¢ mo60it 6yKBOM, NPX 3TOM HECKOTIBKO
BO3pacTeT norpebisdembiii Tok. MoxHO ucnonbsosath ¥ KIT307X
u uMnoptHeii BF245. [IsyxsatsopHbiit VT3 3amensercsa Ha BF981
nnu orevectsenHbiit KI1327 (KI1306, KI1350). B nocnenHem cinyyae
Heo0XOIMMO MPHHUMATh MEPHI T10 3alIUTe OT CTATHYECKOrO 3/IeKTPH-
yecTBa Nnpu MOHTaxXe. KBapuesslit pezonatop ZQ1 MOXHO Mcnonb-
30BaTb M Ha JIPYTyi0 4acCTOTy, BaXXHO TONbKO 06eCreyuTh paBeHCTBO
lfxn.npﬂ - fxn. anl = 465 (455) K[y Npy NonagaHnHu fxn.npu B paspe-
weHHble auana3oHbl. Kepamuyeckuit ¢punptp ZQ2 — moboro tuna
Ha 465 (455) xI'u. ITopcrpoeunsiit pesucrop R19 ucnons3obaH Tuna
CI13-19a. [laHHble KaTyl1eK NpuBeneHs! B Tab1. 5.4.

ITeyarnas ruiata usobpaxena Ha puc. 5.34. Msrorasnupaercs
M3 IBYCTOPOHHErO CTeKN0TeKCTonuTa. Ponpra co CTOpOHBI Aetanei
006513aTeJIbHO OCTaBJIAETCA M COEqUHSIETCA ¢ OMM poBonoM. B npo-
THBHOM CJly4yae BO3MOXHO CaMOBO30YXIeHHe NIPUEeMHHKa.

HamotouHble faHHbIe KaTyLuex Tabnuya 5.4
O6osHaueHus | Yucno Mapka Kapkac Tun OcobeHHocTH
Ha cxeme BUTKOB npoBoAa (anam, MM) | cepaeuHuka HaMOTKM

MANT-0,25
L1 12+12 nan-o,12 100 KOM
Kap6oHnvunb-
L2 8 N39N-0,35-0,44 5—7 Hoe Xeneso,
suHT M4
Kap6oHunb-
L3 8 n3n-0,35-0,44 5—7 Hoe Xeneso,
suHT M4
L4 2 A3NL0-0,25 5—7 Mogepx LS
Kap6oHunb-
LS 8 n3an-0,35-0,44 5—7 Hoe xeneso,
8UHT M4
K CraHfapTHas apmarypa ot ¢unspos M4
L6 20+58 nan-o,12 na 465 Ky
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Puc. 5.34. lNevarHasi nnara npuneMHuKa

HacTtpoiika

ITocne npoBepkH NpaBMIBHOCTM MOHTaXa Ha ILIaTy MOAaeTcs
nutanue. ITonbopoM HomuHana RS HeobxoaMMo yCTaHOBUTB Ha BTO-
pom 3arBope VT3 mnocrosiHHOe HanpskeHue, pasHoe 3 B, a nonbo-
poM R11— 4 B na xonnekrope VT5. [TonkmoyuTh BHICOKOYaCTOT-
Hbli1 ocuwLtorpad Ko BTopomy 3aTBopy VI3 1 ybeauThCs B HAJIMUUH
reTepoAMHHOro HanpsxeHus. OTCYTCTBOBATbL OHO MOXET TOJbKO
10 TIpMYHHE HEUCTIPABHBIX neTajlei B reTepoanHe WM M3-3a Hellpa-
BHJIBHOTO MOHTaxa. Ilepexttounts ocisuiorpad K BuIXony puisTpa
ZQ2 (6a3a VT6). ITpn nogxnoyeHHOMH K BXOny NpHeMHHUKa aHTeHHe
BKJIIOUMTb B PEXHM HEIpepLIBHOIl IreHepaiMy nepefarytk, ¢ KoTo-
PbIM IUTaHUPYETCS €0 COBMECTHOE MCIIONb30BaHue, PAacTIoNOXHUB ero
B 2—3 MeTpax oT NpUeMHHKa.

IMog6opoM YyBCTBHTENBHOCTH ocuwiuiorpada no6UTbCA TNOsAB-
JIEHUsI Ha 3KpaHe CHHYCOMJAJIbHOrO HarpsXeHHsl NPOMeXyTOYHOMN
4acToThl. MeTooM Mociie1oBaTe/IbHbIX NpUOIMXeHui, Bpaias cep-
neyHukH karyiex L1, L2, L4 1 L6, no6uThCcst MakCMMyMa aMILTHUTYIbI
HabnmonaeMbix Kojiebanui

BuIkfOYnTh TMepemaTdMK M C MOMOmIbIO ocuwuiorpada mpo-
Habmonath Ha Bxome Kommaparopa (BbiBog 3 DA1) coGerseHHble
IIyMbl TIpHMEeMHMKA. 3alOMHUTb HMX MAaKCHUMAJIbHYIO aMIUIMTYAY.
TlepexmoynTs ocuLIorpad Ha BbIXOJ KOMIIapaTopa M YCTaHOBHTD
IOBUXOK noTeHiuoMerpa R19 B BepxHee no cxeMme nonoxexue.



Masa 5. PaguonpuemMHukn 277

HanpsxeHnue Ha BeIxome KoMIaparopa IOKHO ObITh 6/1M3KO K
HYJTIO, B TIPOTMBHOM CJyyae yMEHbIIMTb BesuuuHy R16. Iliasno
nepemeinasi ABMXOK BHU3, TOOMUTHCS TNOSBJIEHUS Ha JKpaHe OCLMI-
norpad)a XaoTHYHBIX OJOXHUTENbHBIX UMNY/IbCOB, BI3BAHHBIX Cpa-
GarblBaHMeM KOMNapaTopa no wyMam. [loBepHYTh ABUKOK NOTEHLIH-
oMeTpa B 06paTHYIO CTOPOHY 10 NpONafaHus HMIyIbCOB.

BKII0UMTEL NepefiaTivK B PEXHM U3TydeHHs] KOMaHHOIO CHrHajIa.
Ha Bbixome xommapatopa [IOMXHBI HabmIOAaTbCA HPSMOYTOJIbHbIE
KOMaHIHBle UMITY/IbChL. [Tepexmounts ocipuuiorpad Ha BeBOI 3 KOM-
naparopa. YBeJIMYHB YyBCTBUTEIbHOCTb, yOEIUThCS B HAJTHYHH CKAUKOB
oropHoro Hanpspkenus. Ecim BeMuMHa CKauKkOB MEHbIIle paHee u3Me-
PEHHOr0 HanpsKeHHs IYMOB, mopobpark BeTMYMHY pesuctopa R22.

5.3.2. CyneprerepoanuH CO CMEecUTeNnemM,
COBMeELLEHHbIM C reTepoanHOM

MpuHuunuanbHaga cxema

IlpremMHHK npenHasHadeH Mg paboTel ¢ aMILIMTYAHO-MaHHUMY-
JIMPOBaHHBIMM cUrHajlamy. Pabouast yactora — 28 MI'L, gyBcrsu-
TeJIbHOCTb (TIpM OTHOUIEHHMH «CHTHaJ/uiyM» = 4) paBHa 1—1,5 MkB,
norpebnsiemblii Tok He npesblinaer 10 MA. PaborocrnocobHOCTh
coxpaHseTcss (TpM OTCYTCTBMM cTabuimM3aTopa) IpH CHHXEHHMH
HanpsIXeHUs NUTaHuA 10 2,7 B ¢ cOOTBeTCTBYIOMIMM YMEHbIIEHHEM
norpebasemoro Toka 10 4,7 MA. BeixonHo#t komMnaparop obecneyn-
BaeT Nony4YeHne NpsIMOYroIbHBIX UMITYJIbCOB, COBMECTUMBIX T10 YPOB-
HsIM ¢ MHKpocxemamu KMOII-cepun.

I punnunuanbHas cxema NpUeMHHKa n3obpaxeHa Ha puc. 5.35.
Ycunurens paiHovyacToThl pealM3OBaH Ha HMXHEH yacTH JIByX3a-
TBOpHOro Tpansucropa VT1. Kone6arenbHblil KOHTYp BXOIHOH LETIH
NOJKJIOYEH HENOCPeICTBeHHO K [MePBOMY 3aTBOPY MOJEBOro TpaH-
3UCTOpPa, OTPHULATENIbHOE HalpsKeHHe CMEILEHHA Ha 3TOM 3aTBOPE,
onpepessoiee Nojoxenne pabodell Touky, obecreynBaeTcs Lenoy-
koit R3CS5. BepxHsAs YacTb TPaH3MUCTOpA, KBapLEBLIM PE30HATOpP M
kKOHTYp C4L.4 06pa3yioT reteponuH.
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Puc. 5.35. MpuHunnunansbHan cxeMa npuneMHnka

Hanpsaxenue rereponuHa, Oynyyu IIpWIOXEHO KO BTOPOMY
3aTBOPY, U3MEHET BO BPEMEHHN KPYTH3HY TPaH3HUCTOpa. [10 [IepBOMY
3aTBOpY, B pe3ynpTaTe yero MPOMCXOAUT [IepeMHOXeHMWe Hallpsxe-
HUIW CUIHaJIa ¥ reTepoauHa. B CTOKOBOH ey TpaH3uCcTOopa MosABS-
eTcsd rapMOHMKa TOKa Ha IpOMEXYTOYHOH YacToTe, BbiaenseMast ¢
roMombio uiibTpa C3L.3, HacTpoenHoro Ha 465 kI

JononuurenbHO OTOWILTPOBaHHOE KepaMMYecKuM (PHIBTPOM
Z2, obecrieynBalomuM U30UpaTeNbHOCTh [0 COCEAHEeMY KaHaly
He xyxe 40 b, Hanpsxkenue IpOMeXyTOYHOH 4acTOThl [1OHAaeTcs
Ha Bxong MHKpocxembl DAL, Ha muxpocxeme peanusosannt YIIY ¢
adperTHBHOI APY U aMIINTUTYIHBI IETEKTOP.

IlIponeTexTupoBaHHbIil curHain amrutypoit 0,5—1,5 B uepes
¢unpTp HIXKHUX YacToT R8C13 nocrynaet Ha KoMIaparop, cobpaH-
Hbill Ha TpaH3ucrope VT2. ITopor cpabaThiBaHMs KOMIIapaTopa ycra-
HaBiyBaeTcsd nonfopoM BeNMMYMHH pe3ucTopa R8. OTpuiiaTenbHbie
MMITyJIbChl, CHMMaeMble C BBIXO[d, HMEIOT aMIUIMTYy, [IPaKTHYeCKH
PaBHYIO HaIIPSKEHUIO [TUTaHHS.
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Aetann n KOHCTPYKLUA

IleyaTHas myara NpHeMHHKa HMKAaKHX OCOOEHHOCTell He MMeeT.
Ee yeprtex npuBefeH Ha pHc. 5.36. KOHTypHBlE KaTyIIKH BXOXHOR
UeNy U reTepoauHa HaMOTaHHl JOGBIM MpoBoxoM auaMerpoM 0,25
MM Ha KapKacax JMaMeTpoM 5—b6 MM C KapOOHWIbHBIMH [TOACTPOEY-
HBIMM CeplieyHHKaMH. YHUCI0 BUTKOB COOTBETCTBEHHO paBHO L1—3,
L2—8§, L4—10.

Karymka @ITY (L3) copepxur 160 BUTKOB npoBoia AMaMETPOM
0,1 MM # pa3MenieHa B ()eppUTOBBIX YallledKaX NHAMETPOM 6 MM C
MOICTPOEYHBIM CepAeYHHUKOM. MOXHO HCHO/1b30BaTh M00yI0 APYryIo
cranpapthyio g OITY apmaTypy ¢ cOOTBETCTBYIOIEN KOPPeKiMei
PHCYHKa NeyaTHOM IUTaThl.

B npopaxe MOXHO HaiTH yXe roToBble Karywku. Mx Ttoxe
MOKHO UCNONKL30BaTh. HeobXonuMo TOJNBLKO MMETb BBHIY, YTO OHH,
KaK NpaBHJIO, CONEPKaT MEHbliiee KOJIMYeCTBO BHTKOB M DacCyH-
TaHbl Ha HMCNOJIb30BaHHE COBMeCTHO ¢ Konuencatopom C3 eMKoc-
thio 1000 n®.

JByX3aTBODHBI1 T10JIEBOH TPAaH3UCTOP MOXET ObITh 3aMEHEH Ha
3SK60 mim oreyectsennnie KIT306, KI1350, KI1327. B nocnenHem
cilyuae HEOOXOMHMMO MPHHMMATL MEPHI T10 3alIMTE TPAH3UCTOPOB OT
CTaTUYECKOro 3JIeKTPUYECTBa, YyTO TpebyeT 0co60M aKKypaTHOCTH
HpH MOHTaXe.

Puc. 5.36. lNeyarHas nnara
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Konpencatopul C2, C3, C4 nomxHb ObITh KepaMHYECKHUMH C
rpynnoit TKE He xyxe M47. Xora C3 Moxer OHITb M NNEHOY-
HbIM. KBapuesblil pe3oHatop npumeHeH Ha yactory 27,535 MIw.
IIpuemMHUK MOXeT paboTaTs Ha M0G0t YacTOTe B qUara3oHe 4acToT
26,945—28,2 MI't ¢ cooTBeTcTByIONLICi 3aMEHO!H KBapI[eBOro pe3o-
HATOpa B reTepoauHe. DeKTPONIUTHYECKHE KOHAeHCaTophl moboro
THIA,

Muxkpocxema DA1 MoxeT GBITh 3aMeHeHa Ha aHaJor 237 cepu ¢
HM3MEHeHHeM DHCYHKa MevatHoif nnarsl. Tpausucrop VT2 — moboit
MaJIOMOIIHBI KpeMHHeBbLi 00paTHOit poBoauMocTH. CtabummusaTop
HanpsixeHusi DA2 na 5 B tuna 1157EHS mnm uMnopTHBlt aHa-
nor. [lessatuBonbTOByI0 Garapero TMna «KpoHa» MOXHO 3aMEHHTDb
TpeMsi — YeTbIPbMsl [OJIyTOPaBONLTOBLIMM TMAJILYUKOBHIMH  3Ji€-
MEeHTaMHu ¢ 3aMeHOH crabunusaropa Ha 1157EH3. MoxHo BoobOie
OTKa3aThCsl OT crabunusaropa ¥ UCIOB30BaTh M000I HCTOYHUK Ha
HanpsxeHue 3—6 B.

Hacrtpoiika

Hacrtpoiiky npuemHuKa cienyer HauuHaTh ¢ rpeobpasoBartens
yacTOThl. [IpoBepka peXuMa TPaH3UCTOpAa MO TMOCTOSIHHOMY TOKY
CBOIMTCS K KOHTPOJIIO HalPSXEHUs Ha ero UICTOKe ¥ BTOPOM 3aTBOPE.
Ha ucroke nomxno 6uith 0x0710 0,4 B (1ipy HanpsikeHuH MUTaHUSA
5 B), a Ha 3aTBOpe — TMOJIOBUHAa HanpskeHus nuranus (2,5 B).
OTnMyMs KOHTPOJMPYEMBIX 3HAYEHHH OT yKa3aHHBIX BEJIMYMH CBHU-
nerenbcTByer 06 owMbOKe B MOHTaXe HIH HeMCTIPaBHOCTH TPaH3H-
cTopa.

Beuay masioit MOIIHOCTH reTEPOIMHA He ClefyeT MbITaTbCs 1po-
BEPATH HAJIMYHME reHepaly HETIOCPEICTBEHHO Ha 371eMEHTaX CXeMbl.
DTO MOXeT NPUBOIUTh K CPbIBY paboThl retepoamHa. Jlyuie Bcero
YCTaHOBUTb Ha OCLMIIOrPad)eé MAaKCHUMAalbHYIO UyBCTBUTENBHOCTH
KaHaJla BePTUKaJIbHOrO OTKJIOHEHHS U 3aKOPOTHUTh €ro IyNbl NeTneit
nposopaa nauHoi 7—10 oM. Tlemtio pacnonoxuTh BOAM3M KaTyLIKK
reTepofuHa, ¥ BpallleHHeM cepleyHnka L4 noburhcs NosBIEHHSA
xosnebaHuit Ha 3kpaHe ocummiorpada. ITockonbKky HacTpoiika KOH-
Typa BausieT B HeOObIINX Npeesiax Ha 9acToty konebannii, Boipaba-
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TBIBAEMBIX I€TePOANHOM, TO OKOHUYAaTeJbHOE ITONIOKEHHE CeplieYHHKa
YTOUHsIeTCS B JA/IbHEHILIEM.

CrenylomumM 3TanoM IPOU3BOIAUTCA YTOUHEHHE HACTPOEK BCex
KOHTYpoB NpueMHuka. Ocuuuiorpad Moaxmoyaercs K TOUKe coeu-
HeHust R6 u C13 (npu otcyTerBymlomeMm Tpansuctope V12). K sxony
IIpeMHYKa Yepe3 KonaeHcarop Ha 1000 n® nogxmwouaercs: I'CC. Ha
€ro BbIXOzie He0OX0MUMO YCTAHOBUTE HanpsixeHue 300 MkB wacrortoit
28 MTI'u. I'nyOuHa BHyTpeHHel MOy IsiuY Jo/kHa 6b1Th 90—100 %.
Eine nyuine Bocons30BaThest MepeiaTinkoM, COBMECTHO C KOTOPBIM
npenrnonaraeTcsl padboTa TIPUEMHHKR, PACIIONIOKHUB ero Ha Paccrosi-
HuH 1,5—2 M.

B 3TOM Citydae K BXony IIpMEeMHHKa cliefiyeT MOIKTIOUUTh AHTEHHY,
€ KOTOpO#t OH OyzZeT B KOHEUHOM CueTe UCIIONIb30BaThCsl. BpameHueM
cepnevyHUKoB katymek L1 u L3 nobuthbes MosiBieHHst Ha 3KpaHe
ocipuuiorpada M0 CHHYCOMAAIBHOTO KOaeOaHusl TPU UCTIONb30-
BaHuy I'CC, 00 nomoxXuTenbHbIX MIPAMOYIOIbHBIX HMITYJIbCOB TIPU
HACTpOIiKe 110 CUrHaJIaM Tlepe]aTurKa.

MeTonoM nocrerteHHOro NpuOJIMKeHUs ¢ IIOMOIIBIO CepleYHHKOB
BCEX TPeX KATylleK IOAyYHUTh MAKCHUMAaIbHYIO aMIUTUTYIy HEeUCKa-
XKEeHHOrO BBIXOIHOrO CHrHama, ynajuss B Ipouecce HaCTPOUKH Iepe-
IaTYMK WIK yMeHbluas: Hanpsikenue Ha Beixone I'CC. B mocienHem
Cllyuae HACTPOHKY MOXHO CUMTATh YNOBJIETBOPHUTENBHOM, ecnu Ha
BBIXONle HAOMIONAIOTCSA CHHYCOMIAJIbHBIE KOJIeOaHUs YacToToi 1 kI
¥ amrumryno# okono 0,7—0,9 B, pasmeitblie LyMaMu, TIpy HATIpsTKe-
HUY HA BHIXOJIe reHeparopa 1—2 MkB.

KoMmnapatop HacTpa®BaeTcst [I0 CHrHaIaM TepelaTunuKa ronso-
poM BenuuuHbl pe3ucTopa R8. Ynanus nepenatyuk ¢ OTKIOYEHHOH
AHTEHHOIf Ha TAKOE PACCTOSIHUE, TIPH KOTOPOM MMITYJIbCHl HA BBIXOJIE
TIPUEMHHUKA COMNPOBOXIRIOTCS IYMOBOH JOPOXKOM, COCTABIISIIOIIEM
15—20 % ot aMII¥TYIbl WMIIYJIbCOB, BIIAHBAIOT HA MECTO TPAH3U-
crop VT2. IlepexstiouuB ocumyutorpacd Ha BbIXO[ KOMIIApaTopa, 1ok-
6opom R8 nobutbesi OTCYTCTBUSI CpabaThIBAHUSI KOMIIApAaTopa OT
LIIYMOBBIX BBIOPOCOB.

B 3aki0uenne HeoOXOIHMO OTMETHTh, UTO NPU BXOJIHBIX CUTHAJIAX
NPUEMHHUKa, MpeBbluaonmx 10 MB, rereponiH NepexonuT B pexXuM
3aXBaTa YAaCTOThl BXOAHOIO CUrHaI2 M IPOMEXYTO4Has 4YacToTra
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Puc. 5.37. Cmecutesns ¢ pa3fjesibHbiM retepoquHomMm

obpariaerca B Hyib. PaboTOCIIOCOOHOCTL TIPUEMHUKA HapylllaeTcsl.
Ecnu npennonaraetcs paboTta NpueMHUKAa B YCJIOBUSIX 60MBLIOTO
TUHAMHYeCKOTO JHANa30Ha BXOIHBIX CUTHAJIOB, TO FeTepOIUH JIyullie
BHIIIOTHUTE HAa OTIETbHOM TPaH3UCTOpE, IepefiesiaB BXOMHYIO YacTh
NPUEMHUK3 B COOTBETCTBUM CO CXeMOM, IpUBENEHHON Ha pHc. 5.37.
Karymka L1 ronxHa O6biTh Tako# Xe, kak ¥ L4. IleuatHyio rary B
3TOM Clly4yae HyXKHO OyneT CKOPPeKTHPOBATb.

5.3.3. NpueMHUK Ha UHTErpanbHOM cxeMme

MpuHununuannHasa cxema

TIpOMBIIIUIEHHOCTh BBIYCKAET CHEeUHaTH3UPOBAHHYI0 MHKpO-
cxemy npueMHuka AM-kone6anuit K174XA36A(B). Inarnasox BXox-
HBIX YaCTOT, [IPH KOTOPOM COXpaHsiercs: paboTocrnocoOHOCTh MHKPO-
cXeMBbl, TIpoctupaeTcs 10 27,5 MTI'i, 4TO [T03BOJSET IPUMEHUTD €€ B
annaparype paavoylnpasieHus. Mukpocxema cogepxur YPU, cme-
cuTensb, rereponus, Y114, nerektop, uenu APY u npeasapurenbHbi
VYHUY ¢ koaddunmenrom ycuienus 3—7. IlpUHUUNUaNbpHas cxeMa
MIPUEMHHKA, PACCUMTAHHOTO Ha BXO[THO#1 CHrHai yacTotoit 27,12 MI'y,
TIpUBeIeHA Ha pHc. 5.38.

JU1st OBHIIIIeHUsT YYBCTBUTENILHOCTH IPUMEpHO 10 1 MKB npuMe-
HeH BHeliHuit YPY Ha tpansucrope VT1. B octanbHOM cxema He3Ha-
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YUTEJIBHO OTVIMYAETCsl OT PEKOMEHIOBaHHOIO BapHaHTa BKJIXOUEHHMs
[11]). Onsa ymeHblueHuss mOTpebJisieMOro TOKa IIpeBapUTE/bHBIA
YHY (BeiBOnb 6, 7, 8, 9) He ucronb3yores. CxeMa BbIXOTHOTO KOM-
naparopa, obecrieurBawIero BOCCTaHOBIeHHe pOpMBI KOMaHIHOIO
CHTHAaJIa, MOJHOCTHIO @HAJIOTMUHA BapUaHTy, OIIMCaHHOMY B pasjeJe
5.3.1. HamoTouHble naHHbIe KaTyllek [1pUBesieHb! B Tabr. 5.4.

HamorouHbie farHHbIe KaTyllek Tabnuuya 5.5
0603H. Yucno Mapka Kapkac Tun OcobeHHoCTH
Hacxeme | BUTKOB nposoaa (avam., MM) | ceppedHuka HaMOTKH
Kap6oHunb-
L1 2 nan-o,35 5—7 Hoe Xeneso, Nosepx L2
BUHT M4
L2 8 nan-0,35—0,44 5—7
Kap6oHunb-
L3 8 nan-0,35—0,44 5—7 HOe Xenezo,
BUHT M4
L4 2 N3/W0-0,25 5—7 MNosepx L3
Kap6oHunb-
L5 8 nan-o0,35—0,44 5—7 Hoe Xeneso,
BUHT M4
L6 4 N3nuo-0,25 Noeepx LS
_ CraxgaptHas apmarypa
L7 78 nan-0,12 oT duneTpos NY Ha 465«
} CraHaapTHas apmartypa
L8 20 nan-o.12 ot dpunLTpos NY Ha 465k,
) CraHpapTHas apmaTtypa
L9 8 n3/1-0,12 oT dunsrpos MY Ha 465«kIu

AeTtann n KOHCTPYKUNSA

ITeuaTnas rara ycTpofCTBa U3TOTABIMBAETCS U3 IBYCTOPOHHETrO
CTEKJIOTEKCTONINTA C UCTIONB30BaHNEM (DONbTH CO CTOPOHBI PacIiono-
XeHHs1 AeTaneil B KauecTe 00miero nposona. st 3Toi 1ev B IByX-
TpeX MecTax CXeMbl HeOOXOIMMO BHIBOIHI JeTajleid, cOelUHSIEMBIX
¢ O0mMM MPOBOJOM, NPOMasATh C ABYX CTOPOH IaThl. Tonomaorus
IeyaTHOM IIaThl IpHBegeHa Ha puc. 5.39.
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Puc. 5.39. MNevarnasa nnara

Tpausuctop VT1 moxHO 3aMeHHTs BF981 uny oteuectBeHHBIMU
KIT306, KIT350, KIT327. MukpocxeMa DAl MoxeT OBITh U ¢ MHIIEK-
coM «B», HO IpH 3TOM ee NUTaOILEE HATIPSIXKEHHEe He [JOJIXKHO IPEeBbI-
wate 3 B. Kepamuueckuii dunstp @I1111-61,01(0,2; 0,3). MoxHO u
O@IT1IT-60, HOo rOTpebyeTCss U3MEHUTh PparMeHT MevaTHOIl IIaThl B
MecTe er0 yCTaHOBKMU.

B npouecce HacTpoilku ucnonedyercss I'CC wnm IlepelaTyvk,
TipegHa3HauyeHHBIH JIIs1 COBMECTHOTO WCIIONBL30BaHUsI C IIPUEMHU-
koM. K npueMHUKy MOAKMIOYaeTcsl LITaTHasi aHTEHHa. BKIo4uB
nepenaTyuk (yactoTa Hecymeit 27,12 MI'u) B pexXuM HelpepeIBHOTO
U3JIy4eHHs], TIONKIIOYaloT Bxox ocuwwuiorpada k BeBony 14 DAL
ITpu BKIIIOYEHHOM MUTAHUM IIPUEMHHUKA, YTOUHSIS TIOJIOKEHUs cep-
neyHukoB Kartyuek L2, LS u L7, Heo6xonuMo 100UTECS MakCUMyMa
aMILIUTYBl HaTIPSIKEHHST TIPOMEXYTOYHOU vactoThl. daniee Tiepe-
JaT4YuK [epeBOAUTCS B PEXUM H3TyueHUss KOMAHIHBIX UMITYJIbCOB.
Ocuwnmiorpad MORKIIOYAaETCsl K MpaBoOMy 110 cXeMe BBIBONY pe3u-
cropa R13. BpaieHueM cepnevyHrka kaTywwkd L9 HeoGxomnmmo
JNOOUTBHCS MaKCHMaIbHOM aMILIMTYIbl HA0MONAaEMBIX [TPSIMOYTOJIBHBIX
HMITyJIbCOB.
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HacTtpoiika

Hacrpoiika xoMnapaTopa NoMHOCTBIO aHAJIOTHYHa OMMCAHHOH B
pasnene 5.3.1.

5.3.4. NpueMHHUK HA ABYX MUKpOCXeMaXx

MpuHuunuanbHas cxema

Ha puc. 5.40 u3zobpaxeHa cxeMa JOCTATOYHO KOMITAKTHOTO TpH-
€MHUKA, 4YyBCTBHTEJBHOCTh KOTOPOTO He XyxXe 3—5 MKB. Ilpu
KenaHuy, nobapieHweM YPY, aHaJIOrMYHOrO WUCIOIL30BAHHOMY B
npenblaynieM naparpade, ee MoxHO noBectd 10 1 MxB. IlpueMuunk
BBITOZIHO OTJIMYAETCs! OT MpebIAyIIero 3HaYUTeJbHO MEHbLIUM KOTH-
Y€CTBOM KATYyLICK MHIYKTUBHOCTH.

BxonHoii curnan cenektupyercst KoutypoM C2L1, HaCTpOeHHBIM
H& 4YaCTOTy UCTIonb3yeMoro nepenatunka, Karymka cessu L2 obe-
CTIeUHBAET CONTACOBAHKE KOHTYPa C CHMMETPUYHBIM BXOIOM MHUKDO-
cXeMbl, conepxaniei B cebe cMecUTeslb U reTepOAMH, YACTOTA KOTO-
poro crabunu3upoBana kpapiem ZQ1.

IIpoMeXyTO4YHAsl YACTOTA CeJeKTHpyeTcsl KepaMuuecKuM Guilb-
tpoM ZQ2 ¥ nocTynaer Ha BXOm MHKpocxeMbl DA?2, comepxamnei
B cBoeM coctaBe YIIY, merektop W unenu APY. HuskouacToTHbI
CHrHAJ ¢ BhIXOAa xetektopa (BbiBome 9 DA?2) nomaetcs Ha koMmmapa-
TOP, peaJM30BAHHBINA Ha TpaH3ucTope VT1, IlonsipHOCTE BBIXOMHBIX
HUMIYILCOB OTPULIATEIbHA!

AeTtann n KOHCTpyKuns

Karymxu L1, L2 comepxar 9 1 3 BUTKA COOTBETCTBEHHO ¥ HAMO-
TaHbI HA OTHOM KapKace ITUaMeTPOM 5—7 MM C MTOJICTPOEYHBIM pe3b-
O60BLIM cepmevyHUKOM M4 u3 kapOOoHWIbHOro Xkesne3a. DAl MoxHO
3aMenuTs Ha K174IIC4. Tpausucrop VT1— moboil kpeMHHeBbII
MaJIOMOLIHBIA 00paTHOi mnpoBoguMoctd. Duistp ZQ2— THNA
OIT1I1-61,01 wnn eMy aHanoruyHell. MOXHO WCIOAL30OBATH U
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Puc. 5.4 1. llevarHas nnara

UMITOpTHBIE Ha 455 kU, ecAU MpUMEHHUTH Tapy KBapiieB € COOTBeT-
CTBYIOLIEH pasHULIEH YacToT.

ITeuatHas nnarta npueMHUka (puc. 5.41) nByxcropoHHsisa. Donpra
€O CTOPOHBI feTajleif UCIIoJb3yeTcsl B KauecTse o01ero rposoza.

Hactpoiika

Hacrpoiika rpon3BoauTCs 110 CUTHATY COOCTBEHHOIO epelaTyvka,
BKJIIOUEHHOIO B PeXUM HeIpepblBHOTO U3ayueHusi. K [IpHeMHHKY
IOJDKHa ObITh TOKIIOYEHa ITaTHas! aHTeHHaA, [TOCKOJBKY €€ eMKOCTh
BJIMSIET HAa HACTPOHKY BXOIHOIO KOHTypa. KOHTpoMpyst HallpsDKeHHe
TIPOMEXYTOUHOH 4aCTOThl Ha MpaBoM BhIBosie dunbTpa ZQ2, HeobXo-
IKMMO JOOHUTbCS ero MakKCMMyMa BpallieHHeM cepfleuHHKa Karymiky L1.
Iepexsmouns ocuuuiorpad Ha BbIXOX ITpUeMHHKa (0a3a TpaH3UuCTOpa),
MOoTEeHIMOMETPOM R6 yCTaHOBUTH MaKCHMMAaTbHBIA KOI(DGDHIUEHT ycuie-
nus. IlepegaTuuk NpU 3TOM XeJateJbHO OTHECTH Ha KaK MOXHO 00JTb-
lee paccTOsTHUE WM YMEHBIIUTh €r0 MOIIHOCTh U3JIyYeHMsl, HaKpbIB
3a3eMyieHHbIM BenpoM. Kowmmnapatop Hactpoilku He Ttpebyer. Ilpu
HCIIONb30BaHUM TPAH3UCTOPa APYIoro TUITa MOXKET [TOHano0UTbCs IO -
0op BemuuuHbl pesrucropa R10 o npolagaHuio XaoTHUECKUX UMITYJIb-
COB Ha BBIXOZle, O0pa30BaHHBIX COOCTBEHHBIMH LiiyMaMH IPUEMHHKA.
ITonGop nponU3BOANTCS TIPU OTCYTCTBHH BXOHOIO CUTHAaNa.
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BapuaHT npUHUMNUaNbHON CXeMbl

B npreMHMKe MOXHO MCIOIL30BaTh U MUkpocxeMy KP548XA1,
BKJIIOUHB ee I0 craHmapTHod cxeMe. Takoit Bapuant YIIY npuse-
JeH Ha puc. 5.42. K BBIXO1Y CXeMbl B 3TOM ClTyyae HeoOX0mUMo TIof-
KIIOYUTh KOMITapatop 13 pasdesna 5.3.3. [levaTHas rara, oueBunHO,
rorpedyeT KOPPEKLHH.

C3 36 K nniocy uctodHmuka

nUTaHuA
R1 1 T
R3
3,9«

c2 paz 12 Sjg

5
33mK 13 |Ra 8,2¢ 8.2«
ca 36 T H
14177 C5
— 4700
7 15 | “
16 |R6 8,2«
C7 0,33mk
DA2 | ’ El\:g?iz
KP548XA1 ce | I
0

R7 c7
2200 | 827 2200

Puc. 5. 42. Bapuant Y4

5.3.5. MNpueMHuk Ha Mukpocxeme K174XA2

MpuHuunuanbHag cxema

Mukpocxema K174XA2 npepnasHadeHa sl BemateabHbIX AM-
JIUarna3OHOB, OJIHAKO OHA COXpaHsIeT CBOIO paboToCrocoOHOCTh IPH
4aCTOTaX BXOJHBIX CHTHajIaxX BIUIOTH A0 27 My, 4TO TO3BOJIIET
KCTIONL30BaTh €€ B alllaparype panuoynpasieHus. [IpueMHuk nveer
YYBCTBUTEIBHOCTb HE XyXe 3 MKB, KpoMe TOro, npEMeHeHHe B Kaye-
cTBe M30uparenbHbX ycTpoiictB B YITY konebarenbHbX KOHTYPOB
MO3BOJIsIeT BHIOPaTh [MPOMEXYTOYHYIO YaCTOTy B IIMPOKHUX IIpeseax
(300—1000 kI'1y). D1oT HaKT CymecTBeHHO 06Jeryaet noadop naphl
KBapUeBbIX PE3OHATOPOB /IS [lepelaTyiKa U IPUEMHUKA.
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Ilpununnuasbhas cxeMa IIpUEeMHMKA H300paxeHa Ha puc. 5.43.

MuxkpocxeMa DAl ucrionb3oBaHa B CTaHAapPTHOM BKJIIOUEHHU.
YactoTa reTepomuHa 3amaeTcsl KBapueBblM pesonatopoM ZQl.
Komnaparop nonHocThio aHanormyeH INpUMEHEHHOMY B pasieie
5.3.1. lanHble KaTyleK NpuBeJeHs! B Tab. 5.5.

ITapaMeTpbl KaTyilieK MHIYKTHBHOCTH M KOHIEHCATOPOB MIIb-
tpoB 1Y mann gis wacrorsl 465 k. Ilpu ucnons3osaHuu apyroi
TMIPOMEXYTOUHOH 4acToThl fy, HEOOXOMMMO IMPOM3BECTH Iepecter
KOIIMYECTBA BUTKOB U eMKOCTEN KOHIEHCAaTOPOB, MONB3YSCh IIPOCTHIM
npaBwioM. [[isi HOBOro 3HaueHHs! YacTOTHI BHIUMC/sSEM BCIIOMOra-
TenbHbI KO3 duument n = f,, (kI'1)/465. HoBoe 3HaueHne eMKOCTH
BeruKcisiercs: o gopmyrte C = 1000 (nd®)/n, a HOBOe KOIMYECTBO
sutkoB N = 78/+/n.

HamoToyHble faHHble KaTylweKk UHAYKTUaHOCTH Ta6mmuya 5.6
0603H. Yucno Mapka Kapkac Tun OcoGeHHOCTH
Ha cxeme | BUTKOB nposoaa (Auam., MM) | cepAevHuKa HaMoOTKu\
Kap6oHunb-
L1 9 nan-o,31 57 Hoe Xeneso,
BUHT M4
L2 3 nan-o,3t 5—7 Noeepx L1
Kap6odune-
L3 8 nan-o0,35-0,44 5—7 Hoe Xeneso, .
BUHT M4
) CraHpapTHas apmarypa
La 8 nan-o,12 oT uaLTpoB MY ra 465y
. CranpapTHas apmarypa
L5 8 nan-0.12 oT dunbTpos MY Ha 465kTu
: R CraHpapTHas apmarypa
L6 78 nsn-o.12 ot dunsTpos MY Ha 485«
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Aetanuu KOHCTPYKLUUA

ITevyaTHas nnarta pHeMHHUKA M3rOTaBIMBAETCs U3 ABYXCTOPOHHETO
CTEKJIOTEKCTO/IMTA B COOTBETCTBUM C puc. 5.44. IIpu xenaHuu rosbl-
CHUTb YYBCTBUTEJILHOCTb IPHEMHUKA, HA €10 BXOJ MOXHO 100aBUThL
YPY, cobpanHblif 10 Takoii ke cxeMe, Kak y NpUEMHHUKA Ha pHc. 5.61.

35

Puc. 5.44. MNevatHasa nnara
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5.4. MpueMHuKM NpgMoro npeodpasoBaHus

5.4.1. Ocob6eHHocTH paboTbl NPUEMHUKOB

OTOT TUI IPUEMHUKOB, Ha3bIBAEMBbIX €LLE TeTepoIHHHBIMH, Mcuep-
neisatoule onucan IlonskoseiM B. T. B MHOTOUMCIEHHBIX n1yOaMKa-
uusx. Jocratouno nosHakomurcs, HanpuMep ¢ [12]. TTo aroit npu-
YYHE OTMETHM TOJIBKO CaMble CyIIeCTBeHHbIE OCOOEHHOCTH.

AMIIMTYIHO-MOIYIMpPOBaHHOE KonebaHue B mpocTeiiieM ciy-
4ae, KOTJIa MOIYJISALIMS OCYILECTBSIETCS ONHUM TOHOM, BBIIVISIIUT TaK,
KakK 3TO [I0Ka3aHo Ha pHc. 5.45.

AHanurtnueckoe BblpaxeHne AM-konebaHusA TpU 3TOM HMeeT
BUJL:

u () =U,, [1+m-cos(2nF,t)] cos(2nfyt) =
=U_,, cos(2nfyt) + %mUm cos[2n(fy + F,, )]+

+-;-Um cos[2n(fy — F,)t].

B npaBoit yact¥ OTYETIMBO BUAHBI TPY rapMOHHYECKHE COCTaB-
JISIOILIMEe, KOTOPbIE U NPEACTaBIsIIOT CODOMH CIIeKTp 3T0r0 KonebaHusi.
CriexkTp usobpaxeH Ha puc. 5.45, 6.

Taxkoe konebaHue nocrynaer B cMecurenn (pHc. 5.46), roe yMHO-
Kaercsi Ha BTOPYIO TAPMOHMKY r€TepOAMHHOIO HarlpsiXeHUsi, Bblpa-
KeHue IUisi KOTOpOoH UMeeT BUJT

ur(t) = Ur.m 'COS(ZT[ ) 2frt)-
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u(t)

f T
2 WOANAAAARMANNAARANARTS
TRYRYAYATAYAYATHVATAIA

u(t)
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o Ny ¢
L2 4
/ 7
B v //// //«I—
0 //// , f
f; /// // 2f,
/ 7/
/ 7/
VN4
U ///’//
////
r /////
7
/7
0 f
Fu
Puc. 5.45. lpaduku AM-konebanus
l ug(t)
BL, CM OHY YHY P Ugu

ur(t)

FET

Puc. 5.46. CTpykTypHasi cxema NpueMHmnKa
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Yacrora rereponyna (f,) BoloMpaeTcst B IBa pa3a MeHbIIe 4aCTOThI CHT-
Haia (f,), 4yroObl NPEOTBPATUTDb [1POCAYMBaHKE TeTEPOIVHHOIO Harlpsi-
KEHHs1 B aHTeHHY yepe3 BXoxHyio ek (BLL), HacTpoeHHyI0 Ha f,,.

B nipueMHuKe UCNIOABL3yeTCs CMECUTENb Ha BCTPeYHO-Napaiiens-
HBIX quopax, obecrieynBaromuil npeobpazoBaHie Ha BTOPOi rapMo-
Huke [12]. I1pu sTOM obecrieunBaetcs paBeHcTBO f,= 2f,. B pe3ynb-
TaTe Ha BLIXOJE CMECHUTENA IIONYYaeTCs CyMMa FapMOHHUK:

Uy (1) = U (1) - 0 () =
={U_p cosQnfyt) + %mUm cos[2n(fy + F )t]+ % mU,, cos[2n(fy — Fp )]} x
XU -c0s(2n-2f6) =U_, cosnfyt) - Uy -cos(2n-2f,2) +
+%mUm cos[2n( fy + Fg ] xUpp cos(Zr-2£.8) +

+U,,. -cos(2r-2£1)- %mUm cos[2n(fy - Ea))=2f, = fy| =

1 1
= [E Uc.m . Ur.m Cos(2nf0 - znﬁ) )t + '2' Uc.m ' Ur.m COS(Znﬁ) + 2nfO )t] +

+%mUmU,_m xcos[2n(fy + F, — f)t] +%:mUmU,_m cos[2n(fy + Fp + fo )t} +

1 1
+Z mUy U, cos[2n(fy - fy +Fm)t]+szmUnm cos[2r(fy + fo — Fu)t]

ITepsoe cnaraeMoe B KBagpaTHbIX CKOOKax rpejcrasisieT coOOM
IIOCTOSIHHYIO COCTaBJIAIOHIYIO, TaK KakK apryMeHT KOCHMHyca paBeH
Hymo. Bropoe cnaraeMoe uMeeT YIABOEHHYW YacTOTy CUTHANA U
gepes unpTp HUXKHUX YactoT (PHY) He npoxoaut. Tpetbe U msitoe
cnaraeMble (OpMy/Ibl UMEIOT 4acToTy F,, W JIETKO NPOXOmAT depes
OHY. Mx cymma u npexncrasaser coboi TONE3HbIH cuUTHAN, U3Me-
HSAIOUIMICS BO BPEMEHM 110 3aKOHy orubarmouiell BXOIHOTO CHrHajia
(puc. 5.45, 2). Yetseproe M LIeCTOe cjaraeMbleé MMEIOT 4acTOTHI,
JieXaiye B OKPECTHOCTSX YABOEHHOM 4acTOThl CMTHAJIA U He IIPOIly-
ckatorcss @HY Ha BbIXOI.

Taxum oOpa3oM, pacCMOTPEHHBI NPHHIIMI TIpYEMa NO3BOJAET
6e3 aMIUMTYZIHOTO IETEKTOPa BBLIAENIWThL TONE3HBIA CUTHAN HEMOo-
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CpeACTBEHHO (TIpSIMO) U3 IIPUHMMAeMOrO BBICOKOYACTOTHOTO CHI-
Hana. OTciona ¥ Ha3BaHMe MeTojla — rpsiMoe npeobpasosanue. Kak
BUJIHO U3 CXeMbI U TpadHUKOB, U30MpaTebHOCTD 110 COCEIHEMY KaHAITY
B TakOM IIpueMHUKe OyZeT OIlpelessiThCsi aMIVIMTYAHO-4aCTOTHOMH
xapakrepuctukoit ®HY, a Ha HM3KUX yacTOTaxX, KaK M3BECTHO, JIEFKO
I10/Ty4YaTh HECAOXKHbIE QUILTPL! C KPYTHIMH CT1aJAMH XapaKTePUCTUKH.
CMecurtens MOXHO pachionarate HeriocpeiacTseHHO 3a BII y camoro
BXOJIa ITPYEMHMKA, a CTaJI0 ObITh, BCe YCWICHHE MOXHO Peanin3oBbIBaTh
B YHY, uro cymecrBeHHO ynpomaer 60pe0y ¢ caMOBO30yXAeHHEM
ycunurened. JOCTaTOUHO OQHOTO-IBYX ONEPALIMOHHBLIX YCUIUTENEH
11t obecrieyeHyst 1y BCTBUTENIbHOCTH IPUeMHHKa He XyXe 1 MkB. |

CyuiecTBeHHBIM HEJIOCTAaTKOM IIPHEMHUKOB IPSAMOTO I1peobpaso-
BaHUsI ABJIsi€TCSI OUEHb XKeCTKoe TpeboBaHye K cTabWIbHOCTH YacTOTHI
rerepoarHa. JIefcTBUTENbHO, BhIIeN PUBEICHHbIE PACCY XK IEHUS CIIpa-
BEIUTMBHI TOJILKO TIPH YCI0BUM 2f, = f,. OTKJIOHeHWe OHOM U3 4acTOT
Ha 100—200 I'u comuT K HYMIO pa3bOpUMBOCTL CHTHANA Ha BBIXO#E
npremHuka. Jaxe npH OAMHAKOBBIX YacToTaX, HO MEHSIOUICHCH BO
BpeMeHM pa3HOCTH (a3 aMIUIMTYAA BLIXOJHOTC CHTHana Oymer «wia-
BaTh» BO BpeMeHU. Eciu HaeT peub 0 MOIY/IAIMH PaJHOCUTHANA I1PS-
MOYTOJIbHBIMU UMITY/IbCAMU, KaK 3TO UMeeT MECTO B PaiHOYIIPaBIECHUY,
TO BBIXOJHBIE UMITYIbCHl OYIYT HMETh HE TONLKO IUIABAIONIYIO aMIUIU-
TyLy, HO U MEHAIHIYIOCS NOJISAPHOCTb, YTO, KOHEYHO, HEJOITYyCTHMO.
Ilo 3T0i npyuKMHE B ONMCAHHBIX HUXE KOHCTPYKLIMSX HUCTIONL3YeTCs
paccrpoiika B 10—20 xI'u Mexay uacToToil M31yuyaeMOro CurHaza u
YacTOTOM BTOPO rapMOHMKY retepoayHa, B 3ToM ciyuae, Kak MOXHO
CaMOCTOSTESIbHO YOeIUThCs, Ha BBIXOIE CMECUTEJA TOMY4UTCst HH3-
KOYaCTOTHBI CUTHAI Ha Pa3HOCTHOH uacrore, IIPOMOY/IMPOBaHHBIHA
TPSIMOYTOJIbHBIMY UMITYIbCaMU (CM. pHc. 5.48, a).

5.4.2. lpMeMHUK Ha TpaH3uUCcTOpax

MpuHuunuManbHas cxema

IIpreMHUK IpegHa3HauYeH JIsi paboThl C aMILTATYIHO-MaHUITY/IU-
POBaHHBLIMH CHTHANaMU [IMTeNbHOCTLIO He MeHee 0,5 Mc. Yactora
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Hactpoiiky — 28 MI'n. UyBCTBUTENBHOCTb, IPYU OTHOIUIEHUM «CHT-
Hai/yM» = 10 — He Xyxe 1 MkB (4—>5 MkB 6e3 YPY). Ammuiutyna
TIOJIOXKUTEJIbHBIX UMITY/IbCOB Ha BbIXOAX BCEX KAHAIOB NPAKTHYeCKU
paBHa HarpsixeHHIo ruranus (5—~6 B).

IlpunuunuaabHag cxema ycTpoiicTBa NpuBefeHa Ha puc. 5.47.
Omna oueHb 110X0OXa Ha CXeMy NpHEeMHHKa IpsAMOro rpeobpasosa-
HUsl, HO, 110 CYTH, IpeacrasisieT co00ll CyrnepreTepoliiH C OYeHb
HU3KON IpoMexytouHoi uvactotoir (8—10 xI'm). IlpuHumaembii
CUTHAJ, IPEACTaBIAIIMA CcO00 BBICOKOYACTOTHBIE HMIIYIALCHI C
NIPsIMOYTOJIbHOM orubaroieil, yepe3 BXOAHOM KOHTYp IOCTYIAET Ha
BXOJl yCWIWTENsI PauovacToThl, cOOpaHHOro Ha tpansucrope VTI.
TToctosiHHOE HarpsiXeHye Ha BTOPOM 3aTBOpe ynpasisieT Koadpdu-
UMEHTOM YCWIEHHWs TPAH3UCTOpa M BLIOPAHO TakMM, IIPH KOTOPOM
YPY umeer makcumanbHoe ycuienue (K, = 10), He npusoasuiee eme
K CaM0OBO30yX IEHHIO.

YcuneHHbli BXOIHOM CUTHAN TIOCTyIaeT Ha TPaaWIIMOHHBLIA s
MHOTHX IIPUEMHHMKOB [MIpPSMOTO I1peo0pasoBaHHs CMECHTeslb Ha
BCTpeuHo-napauienbHbx auoxax VD1, VD2, Ha npyroit Bxon cmecu-
Tesisi Yyepe3 KoHzAeHcatop C9 rofaercst orlopHoe HanpsiKeHHe 4acTo-
Toit 14 M1t ¢ rereponuna, codpaHHoro Ha Tpansucrope V12 u cra-
OMIM3YPOBaHHOTO KBAPIIEM.

HcnonbayeMblit cMecuTeIb, KaK H3BECTHO, OCywmleCTBseT Ipe-
obpazoBaHye Ha BTOPOH rapMOHMKE reTepOAWHHOTO HalpsXeHUs.
YactoThl KBapLeBbIX TeHEpaTOpPOB B IepeljaTudKe U TpHeMHHKe
CABUHYTHI B [MPOTUBOIIONOXHBIE CTOPOHBI TaKMM 00pa3’oM, 4TOOb!
HA BBIXOJIE CMECHTeJIst BbIIE/sIaCh Pa3HOCTHAs 4acToTa, Jiexamas B
mmanazone 8—10 k. I1pu MuHUManBHOM IJTUTEIBHOCTH MOAYJIUPY-
ouzero umynbca T = 0,5 Mc, Ioe3HbI CUTHAT Ha BBIXOJE CMECUTENst
coepXuT 4—>5 11epuoIOB YacTOThI 3aroHeHus (puc. 5.48, a), yero
BIIOJIHE JOCTaTOUYHO Ul BbIIENEHUs] BIIOCAENCTBUM UX orudamomei
(puc. 5.48, 6).

ITpu xenanuy YPY MOXKHO U3 cXeMbl UCKJIIOUMTb, M3bsB feTanu C2,
C3, C4, C5, R1, R2, R3 u tpansucrop VT1. B 3ToM ciiyyae HUXHIOIO
IO cXeMe TOUKY coelMHeHNs anoaos VD1,VD?2 neobxomumo NOaKIIo-
YUTb HEMOCPEACTBEHHO K BXOIHOMY KOHTYPY (Touka coeguHenusi C1 u
L1). YyBcTBUTENBHOCTb P 3TOM yXyAIIUTCs 10 4—35 MKB.
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Puc. 5.48. Sniopbl Hanpspke WA B pa3HbiX TOYKAX npueMHUKa

Ounerp HuxHUX Yacrotr CIR7C11 monmasmsier nobouHbe Mpo-
IYKTHI IpeoGpa3OBaHUsI U IPENSTCTBYET IPOCaYMBAHUIO HarlpspKe-
HUs TeTepPOmMHa B MocC/ieayloumue Kackaabl. CUTHAI C €ro BeIXOma
nocrynaet Ha YHY, cobpaHHBIl Ha TpaH3ucropax VI3—VT6. B
FIePBOM KacKkaje, OT XapaKTepUCTUK KOTOPOro B 3HAYHUTENIbHOH CTe-
MeHH 3aBUCHT YYBCTBUTENBHOCTb, UCITOIB30BAaH MaNOIIYMsIII TpaH-
auctop KT3103E ¢ pekoMeHIOBaHHBIM UTst MUHUMU3AHKUN COGCTBEH-
HBIX IIYMOB PEXUMOM PaboTH 1O MOCTOSIHHOMY TOKY. Crenyiomue
TPH KacKkaZa ¢ HellOCPEACTBEHHOM CBS3bI0 uMerT obmuit ko du-
uvent ycunenus rnopsaka 20000. Ui 3amurhl OT «apeiida Hyasi»
KacKaibl OxBaueHsI NIyGOKOH oTpuiaTenbHOM 00paTHOM CBS3BIO 110
[IOCTOSIHHOMY TOKY.

CurHan pa3HOCTHOH YacTOTHI, CMeWaHHH C UIYMOM, C BhIXOXA
YHY nomaercs Ha KoOMIapatop, GyHKUMH KOTOPOTO BHIIOMHSET
sneMent DD1.2. IlocrosiHHOoe HampsixeHue Ha Koutektope VT6
BBIOpaHO TakuM 06Gpa3oM, YTOOH He MPOMCXOAMIO CpaGaTbiBaHMUA
KoMmapatopa ot wymoB. Ha Bhixome xommaparopa BbLIEIAITCA
MPSIMOYTO/TbHEIE MMITYJbChl CTAaHIAPTHOM aMIUIMTYbl, CAeLylomue ¢
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yacrotoit 8—10 kI'u. Jlanee oHU MOCTYHNAIOT Ha [OCAEACBATENLHEIH
aMIUIMTYAHBIA JETeKTOp, BHUIIONHEHHBIH Ha anemeHrtax VD3, Cl4,
R17. JIns npuaasust npssMoyrosibHoH (OpMBI TpOLETeKTHPOBAHHLIM
UMITynbcaM Hucnonb3yercs aneMedT DD1.3. Ecnu pagnokanan npu-
MeHsIeTCS IS flepejavn OJHOKPATHBIX MMITYJIbCHBIX KOMaH, Oab-
HeHIIyIO 4aCcTh CXeMbI MOXHO He MCIONL30BaTh.

Ecnu uMeercs B Bumy anmapaTypa [ApOHOpLUHOHANLHOTO YIIpaB-
JIeHUs1, HaIllpUMep BOCbMUKAHANbHASA, TO B 3TOM Cilydae KOMaHaHas
[IOCHINIKA BBIMJISIAAT TaK, KaKk 3TO 0Ka3aHo Ha puc. 5.49, a. B kaue-
CTBe CHHXPOHU3HPYIOLIEro MMITY/IbCA 31eCh BEICTyIlaeT CHHXpOMay3a.
VIMeHHO B TaKOM BUIE BBIIEJsIETCS CUTHAN Ha BeIxoge 10 anemeHTa
DD1.3 npuemHuka.
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Puc. 5.49. [pacuku, noscHswowme paboTy aetpparopa
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s BoccTaHOBNIEHHUs COOCTBEHHO KOMAHAHBIX UMITYJIbCOB T1-—18
3TOT CUTHAJ TMOCTyMaeT Ha CUETHBIH BXOJA ABOUYHO-AECATUYHOIO CUET-
yuka DD2. Homep BbIX0o#a cueT4rKa sIBJISETCS HOMEPOM COOTBETCTBY-
1o1ero KaHaia. @opMa BbIXOAHBIX KAaHIBHBIX UMITYJILCOB MOKa3aHa Ha
pHc. 5.49, e—s3. /L7141 BbleIeHUs CHHXPOMAY3bl UCTIONB3YIOTCS 31eMEHThI
DD1.1 u DD1.4. IIpuHiun feiicTBUs 3TOH 4acTH YCTPOMCTBa MOHSTEH
U3 pHc. 5.49, 6—0. KopoTkuii MojoXUTeTbHbI UMITYJILC C BbIXOAa Aud-
¢hepeHuupyomeii nerioukn C16R19 nocrynaer Ha BXox cbpoca cuera
MuKpocxeMbl DD2, rioarorasnuBsasi e K HOBOMY LIUKJTY paboThl.

YCTpoOiCTBO MOXHO HUCMONb30BaTh U IS TIpHeMa aHaaoroBOro
CUI'HaJIa, HallpuMep B CBA3HOHN PaguOCTaHLIMU WM arnapaType Jauc-
KpeTHOTrO yIipaBjieHUs. B aToM ciydae cUrHal cHUMaeTcs ¢ KOJUIeK-
Topa TpaH3ucropa VT6.

DeTann n KOHCTpyKUMA

IleuaTHas rutata MpueMHUKa U pasMelleHue Ha Helt feTaied u30-
OpaxeHnl Ha puc. 5.50. Ha riate npefycMoTpeHO MeCTO ISt cTabu-
nu3aropa HanpstkeHust Ha 5 Bonet Tvma KP1170EHS (DA1), otcyT-
CTBYIOHIETO Ha TPUHIMITHAILHON cxeme. Ero ycTaHaBiMBaIOT, eciu
B Ipyrux OJOKax armmapaTypbl OTCYTCTBYeT CTaOMIM3WPOBaHHBIH
HCTOYHUK COOTBETCTBYIOLIETO HATPSIKEeHUSI.

KoHTypHbre katymiku L1, L2 HamaTbIBaloTCs Ha KapKacax 5—6 MM
U 00513aTeNbHO [OMXKHBI OBITh 3aKiIOYeHbl B 3KpaHbl. B mpoTus-
HOM ciydae YPY Oyner camoBo30yxaarhest. KaTylku ofuHaKoBble
U comepxar 1o 3 + 6 BuUTKOB mpoBoga auamerpom 0,25—0,3 mm.
Karymka L3 namoraHa nposogoMm muamerpom 0,15—0,18 mMm Ha
pesucrope MJIT-0,5 conporusnenuem He MeHee 100 kOM U cozep-
XUT 24 BUTKa C OTBOJIOM OT CE€pPeIUHEI.

KBapuesble pesoHatopbl B IepeaTydKe U MMPUEMHHUKe XeJsa-
TeJIbHO NPUMEHUTh OfMHaKoBble Ha 14 MI'n. B atoMm ciydae serko
Oyzner noOMTBHCS MX B3aUMHOIH pacCTpOiKH, obecrieunBalonieil pas-
HOCTHYIO YaCTOTY Ha Bbixoge cMecutens 8—10 k',

Huonbl cmecurens VD1,VD2 tuna KJ/1514 MoxHo 3aMeHUTb Ha
K503 A ¢ HeKoTOPOI#i IToTepeii 4yBCTBUTENLHOCTH (IIPUMEPHO B I10J1-
topa pa3za). [loneBoit aByx3aTBopHBIH TpaH3uctop BF964 3amens-
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Puc. 5.50. [levarqas nnara

ercs Ha oTedectBeHHble KIT306, KI1350, KI1327 ¢ moboit 6yksoii. C
U3MEHEeHHeM pUCYHKA Ie4aTHOH IIJIaThl MOXHO YCTAaHOBUTE U JII00O0iH
apyroi YPY no oaHo# U3 CXeM, IUUPOKO TpeCTaBeHHBIX B Paauo-
moburenbckoii tureparype. Eciu He TpebyeTcst ajibHOCTh AEHCTBUA
arraparypsl 6onbine 20—30 M, YPY U3 cxeMBl MOXHO HCKJIIOYUTh
TaK, KaK 3TO TOBOPHJIOCH BEBIILIE.

Tpansucroper VT2,VIT4—VT6 wmoryr Obith Tuma KT315 wmu
KT3102 c mo6biMu OykBeHHBIMU MHAeKcamu, VT3 XearelbHO He
3aMEeHsITh.

DNeKTpoIuTUYeCKHe KOHICHCATOPE — JI000T0 TUMA HAa Harpsi-
XeHue He meHee 6,3 B. OcranbHble KOHIeHCATOPLI — J00ble Kepa-
MHUECKHeE.

Bce pe3ucropsl — MJIT-0,125 umu uM aHanoruydHele. MUKpOCXeMbI
DD1 u DD2 MoXHO 3aMeHNUTh UX (DYHKIIMOHATBHBIMY aHAIOTaMU U3
JIPYTHX cepwii, HO 00si3aTesnibHO KMOII-cTpyKTypBL.

AHTeHHA MpUeMHHUKa — OTpe30K MpoBoaa InuHoi 15—30 cm.
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HacTtpoiika

ITocne mpoBepKH MpaBWILHOCTA MOHTaXa BPEMEHHO BIasATh BMe-
cTo pe3uctopa R6 moxcrpoeunbiii Ha 3,3 KOwm. [Tonkno4UTsL MUTaHUE
TOM BeMMYHUHBI B AMana3oHe 5—o6 B, npu kortopoi npueMHnK Oyner
9KCIUTyaTUPOBaThCs, U yOenuThCsl, YTO TeTepoivH Bo30yxaaeTcs.
Anst 3TOro, KOHTPOIUPYS OcLUWIIOTpachoM HalpsXeHUe Ha cpefHeM
BbIBOZ e KaTymiku L3, BpanieHueM OCH INOAK/IIOYEHHOTO MOACTpOeY-
HOI'O pe3iicTopa MOJAyYuTh Ha 3KpaHe BbICOKOUACTOTHbIE Ko:1ebaHus
YacToThl 14 MI'mL.

ITepexnounTs ocumnorpad Ha KoJuleKTop TpaHsucropa V16, C
TIOMOMIbIO TIOTeHoMeTpa R13 ycTaHOBUTH HAmpsiKeHUe PaBHbIM 2
B. Ioaxmouyus KO BXONY IIpUeMHUKa Yepe3 KOHIEHCATOP €MKOCTBIO
He MeHee 0,01 MK® reHepaTop CTaHIAPTHBIX CUTHAIOB, YCTAHOBUTh
Ha €ero BLIXOJE€ HEMONY/IHMPOBaHHOe HarpsikeHue amrumrymroi 100
MKB u vacroroit 28 MI'ut. Mamensist yacToTy reHepatopa B HebOJb-
IIHX OKPeCTHOCTSIX 0KoJo 28 MTI', 1oburbcs Ha 3KpaHe KojebaHui
pasHoctHOH 4actoThl 8—10 kl'u. Cepaeunukamu katymex L1, 1.2
HacTPOUTh KOHTYPbI B PE3OHAHC 10 MAKCHMYMY aMILUIUTYAb! HaOmo-
JlaeMbIX KonebaHui.

Koadduimenr yculeHUsi HacTpauBaeMOW YacTH CXeMbl cymie-
CTBEHHO 32BUCHUT OT aMIUIUTY/bl [eTePOANHHOTO HAIpsAXeHus, TI0Aa-
BAeMOro Ha cMecHUTeNb. [JIs ee ONTUMU3aIul HeOOXOMMMO U3MEHSATh
aMIUIUTyly T€TePOAMHHOTO HATIPSIKEHU S C MOMOIIBIO TIOACTPOEUHOrO
pe3ucTopa, BKIIOYEHHOTO BMeCTO R6, 1o6uBasich MakcHMyMa Haljmo-
JaeMbIX Ha 3KpaHe ocLuiorpada KosjedaHuil.

3aTeM M3MEPUTh COTIPOTHBJIEHHE MOACTPOCYHOTO pe3ucTopa U
Ha ero MecToO BIasiTh MOCTOSHHEI, COOTBETCTBYIONIEr0 HOMHUHAA.
[TpaBuIbHO HAaCTPOCHHBIM TPUEMHUK NOJDKeH obecriedmBaThb KOJ-
Jiekrope VT6 HanpsiXeHHe Pa3HOCTHO# 4acToThl He MeHee 1 B nipu
BXOJHOM HanpsiXeHWHU ¢ TeHepaTopa CTAHIAPTHBIX CUTHAJIOB, PaB-
HOM 5 MKB.

Iudposas wacTs cxeMbl HUKaKOM HacTpouiku He Tpebyer. CBs3b
MEXly HOMepaMH BbIBOJIOB MUKPOCXEMbI 1 HOMepaMU KaHaJIOB TPU-
BeeHa B Taba. 5.7.
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CoorBercrane BbIBOLOB MUKPOCXEMb! M HOMEPOB KaHalos Tabnuya 5.7
Homep kanana 1 2 3 4 5 6 7 8
Homep 8ui8. DD2 2 4 7 10 1 5 6 9

5.4.3. MNpnemMunk Ha 6a3e mukpocxembl K157XA2

MpuHynnuanbHag cxema

IlpueMHUK mpenHasHadeH Mt paboTHl € aMIUTUTYIHO-MaHUITY-
JIMPOBaHHBIMU CUTHAJIAMH JUTUTENILHOCTBIO He MeHee (,5 mc. Hacrora
HacTpoHKu — 28 MI'1. YyBCTBUTENLHOCTH TIPU OTHOIUIEHHH «CHT-
Ha/tuym», pasioM 10, He xyxe 1 MxB (10 MxB 6e3 YPY). AMruuryna
TIOJIOXKUTEJIbHBIX BbIXOAHHIX KUMITYabcoB He Menee 200 mMB (Bbx.1).
DpdextnsHan APY obecrieunBaer u3MeHeHUE 3TOTO CUTHATIA B TIpEie-
nax 200—400 MB nipn u3mMeHeHUH BXoxHOTO B rpeesax 0,5—2500 MxB.

Hanpsixenue nuranus 5—6 B npu toke norpebnenust He Oostee
7,5 MA (6e3 YPU — 5 mA). [liisi corsniacoBaHus ¢ nudpoBoil 4acTbio
anmnaparypbl (IIp¥ HeOOXOOMMOCTH) Ha BBIXOZE MpHEeMHHKa Tpef-
yCMOTpeHa YCTaHOBKa KoMriapaTtopa. BHIXOZHOI curHaj kKomiapa-
Topa (Bbix.2) npeacraBnsier coboit oTpuiaTebHble TPAMOYTOJIbHbIE
HUMITYJIbChl CTaHA@PTHOU aMIUTUTYIbl, TIDAKTUYECKU paBHOM Harpsi-
XeHUIO MUTaHuUS.

IlppununnaiabHas cxema ycrpoiicTsa TpuBegeHa Ha pHc. 5.51.
YPUY, retepoauH M CMecHUTeNb MONHOCTLIO AHATOTHYHBI Tpeblay-
IIIEMY BapUaHTy.

ITpu xeaHuM, KaK U B mpebiAyiei cxeme, Y PU MOXHO U3 cXeMbl
UCKMIOUHTh, u3bpsaB netanu Cl, C2, C4, C5, R1, R2, R4 u TpaH3ucrop
VT1. B aToM cilyyae BepXHIOWO 110 CXeMe TOUKY COeAUHEHUA TUOAOB
VD1,VD2 Heobx0nuMO MOAKJIIOYUTL HEIIOCPEACTBEHHO K BXOTHOMY
KOHTYpY (TouKa coenuHenus C4 u L1). YyBCTBUTENLHOCTD MTPH ITOM
yxynmures go 10 MxB.

Ouaptp Hmxuaux dacror CI9-R3-C6 nogasnsier 1moOOUHbLIE MPO-
QYKTHI Mpeobpa3oBaHusl U MPENsATCTBYeT MPOCAYUBaHUIO HarpsiKe-
HUs TreTepoivHa B Mocienyoounie kackagel. CUIHajl C ero BHIXOfa
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Puc. 5.51. MNpuHumnuansHasa cxema

MOCTyIaeT Ha MUKpocxemy DA1, BbIMOJHMAIOMYIO (QYHKLIMH YCHIH-
Tejisg Pa3HOCTHOM YacTOThi U AeTeKTOpa orudalomeii.

Ilepsrie ABa TPaH3UCTOpa B 3TOH MUKpOCXeMe 00pa3yloT IpeaBa-
PUTESIbHBIA YCHITUTENb C peryaIupyeMbiM KO3 dUIIMEHTOM YCUIeH .
IluraHue Ha Hero MojaeTcs 4epe3 IMUTTEPHbIA TIOBTOPUTESb BCTPO-
eHHoi cucrembl APY u Moxer usMmeHsTcs B auanaszone 2,3—1,4 B
B 3aBUCHMOCTH OT aMIUTUTYAbl BXOAHOTO curHanta. MameHsomuiics
B pesyibTaTe Ko3(QHIIMeHT ycuieHus obecrieuuBaeT B MPUEMHHKE
apdexkTHBHyi0 APY, mapamerpsl KOTOPOi# MNpuBeleHbl B Hauale
naparpada.

Yepes konpencarop C17 curdai mocTynaeT Ha OCHOBHOM YCHJIM-
Tesb, cOOpaHHbli Mo auddepeHMaNLHON cxeMe. BHenrHuil pe3u-
crop R8 3amaer pexum paboThl ycwiuresns Mo MOCTOSHHOMY TOKY.
K BbiBOgy 4 MUKpOCXeMbI rofkiodaercs KoHpencarop C19, onpe-
NEJIAIOMUA BeJIMYUHY OTpHUIaTeNbHOH OOpaTHOW CBA3U MO mepe-
MEHHOMY TOKY B KaCKaze, a 3Ha4uT U ero K03 ULMEHT yCHUIeHUA.
ITpoaerexTHPOBaHHbIA CUTHATI CHUMAETCS C BbIBOIA 9 MUKPOCXEMb.
ITocTostHHasA coCTaB/IAONIAA MTPOAETEKTUPOBAHHOIO CUrHaja yIIpas-
Jiser Ko3(pULIMeHTOM YCUJIEHUA MTpeBapUTEIbHOrO KacKaa.

IlponeTeKTUPOBAaHHbIA CUrHa1, mNpomeauuid (GWIbTP HUXHUX
gacror R9-C20 (Brix.1), umeer amruuryny 0,2—0,4 B npu cunyco-
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WaTBHON orubalomeid 1 10 3 B npu orubaiomeit B BUie KOPOTKUX
IPAMOYTOILHBIX MMITYIbcOB. locnenHee obcTosATebCTBO 0O0YCIOB-
JIeHO TeM, 4To 3ddexTusHOCcTs APY pasnuynHa nmpu HerpepuiBHO U
HUMITY/IbCHOM orubaronmx.

Jst mpeobpa3oBaHust BBIXOAHBIX CUTHAIOB [IPUEMHHKA K YPOBHSIM,
HeOOXOAWMBIM i1l HOpMaJIbHOM paboTel 1K¢poBOH “acTH arrapa-
TYpBbl, Ha TpaH3ucTope V13 cobpaH kOMIapaTOp HaMpPsKeHus, MOpor
cpabaTblBaHUsl KOTOPOTO peryaupyerca MoadOpoM HOMUHANA pe3u-
cropa R11. BeixogHo#i curdan kommnaparopa (Beixon 2) npencrasisier
c0o00# TPSIMOYTOJIbHBIE UMITYABChI OTPULIATEILHOM OIS PHOCTH.

YCTpO#CTBO MOXKHO MCMOb30BaTh W ISl MpHEMa aHaJIOTOBOTO
CWrHasa, HallpuMep B CBSA3HOW paAUOCTaHLMM WM arapaType auc-
KpeTHOro yrpasieHud. B atom ciydae curdan cHumaercs ¢ Beix.1, a
KacKaj Ha TpaHaucrope V13 u3 cxeMbl UCKIIIOYALTCSI.

AeTann n KOHCTPYKUMA

ITeyarnast mtaTa NMpUeMHKKA U pa3MellieHne Ha Hel fetaeil uso-
OpaxeHsl Ha puc, 5.52. Ha rutate mpegycMOTpeHO MeCTO [uist CTabu-
m3aTopa Hanpsixkenns Ha 5 B tuna KP1170EHS (DA2), otcyTcTBy-
IOIIIEro Ha IPUHLUIMKAILHOM cxeMe. Ero ycraHaBauBaloT, eciiu B ApY-
rux 0JI0Kax anmapaTypbl OTCYTCTBYeT CTaOMIM3MPOBaHHbIA UCTOYHUK
COOTBETCTBYIOLIETO HAMPAXKEHUS.
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KontypHsbie katymku L1, 1.2 HaMaTHIBa10TCs! Ha KapKacax 5—6 MM
U o0si3aTeNbHO AOKHBI OBITH 3aK/IIOUeHbl B 3KpaHb. B mporus-
HoM cinyyae YPU Oyner camoBo3byxnathes. KaTymku onuHakosble
U comepxart 1o 3 + 6 BUTKOB mpoBoaa auamerpom 0,25—0,3 mm.
Karymka L3 Hamorana nposomom auamerpom 0,15—0,18 MM Ha
pesucrope MJIT-0,5 conporusnenuem He meHee 100 KOm u coxep-
KUT 24 BUTKa C OTBOJOM OT CE€PEIUHBI.

KBapuesble pe3oHaTophsl B TepefaTydke M I[IPUEMHHKE XeJa-
TeJIbHO MPUMEHUTh OAUHAKOBhie Ha 14MI'n. B atom cilyuyae jerko
Oyzer DOOUTBCSA UX B3aUMHOI paccTpOiiKH, obecrieduBalomieil pas-
HOCTHYIO 4acToTy Ha BHIXome cmecuress 8—10 kI't. B mpuHuumne,
MOXHO NMPUMEHUTH JIIo0YIO rapy KBapueB MpH yCJIOBUM, 4TO Oyaer
BBITIOJIHEHO yCjIOBUE  Af = l Jopn =2 fm| =8..25xI'1. Heobxoxumo
TOJILKO MTOMHUTb, 9TO Pa3pellleHHbIMU JUIA MepefarTyuKa ABJIAI0TCA
4acTothl (fy,,), examue B uHTepBaiax 28—28,2 MI'u u 27,12 MI'y
+ 0,6 % =~ 26,96—27,28 MI'u. McribrtaHust rmoKasaiu, 4To Haubosb-
Ml ypOBEHb CUTHAJIA Ha BhIXOze MUKpocxeMbl DAL, mpu sHaueHusx
HOMUHAJIOB HaBECHBIX 3/IEMEHTOB, YKa3aHHBIX Ha CXeMe, MoJyydaercs
B ciyuae Af =20 kI,

Huons cmecurens VD1,VD2 tuna K514 MoXHO 3ameHUTh Ha
K503 A c HexoTOPOIA MoTepeit 4yBCTBUTEILHOCTH (MTPUMEPHO B ITOJI-
topa pasa). [ToneBoit AByx3aTBOpPHBIH TpaH3ucTop BF964 3amens-
eTcst Ha otedectBeHHble KI1306, KI1350, KI1327 ¢ ymo6oit 0yksoii. C
U3MEHEeHUEeM PHUCYHKA Te4aTHOH I11aThl MOXHO YCTaHOBUTD U JII000#H
apyroit YPY 1o ogHoi#t U3 cxeM, HIMPOKO TPeCTaB/IeHHbIX B paauo-
moburenncKoit mureparype. Eciu He Tpebyercs AaTbHOCTD NEHCTBUA
anmapatypsl 6osnbme 20—30 M, YPY u3 cxeMbl MOXHO UCKJIIOYHUTD
Tak, KaK 3T0 rOBOPHJIOCH BhIlLIE.

Tpansucropsl VI2,VT3 moryr 6bith trra KT315 mwm KT3102 ¢
mo6uMU OYKBEHHBIMH MHASKCaMU.

DNeKTpoSIUTHYECKUE KOHIAEHCATOPH — JI000ro THUIa Ha Hamps-
xeHue, He MeHee 6,3 B. OcTaibHble KOHAEHCATOPHI UCITO/Ib30BATICH
UMITOPTHbBIE AUCKOBBIE, KepaMHueckue. MU MOXHO 3aMEeHUTb Ha OTe-
yecTBeHHbIe, Harpumep KM-6, Ho nipu aToM MOXeT moTpeboBaThcst
yBeJIMYEHNE YCTaHOBOYHBIX pPa3MepOB Ha MevaTHo rare.
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Bce pezucropbl — MJIT-0,125 wiu uM aHanoruyHble, MUKpocxema
K157XA2 moxer ObiThb 3ameHeHa Ha K237XA2 c u3MeHeHUEM
PUCYHKa Ie4aTHOM TU1aThl.

AHTEHHa MpUeMHUKa — OTPe30K MpoBoAa ATHHOH 15—30 cm.

HacTtpoika

ITocsie MpoBepKH MpaBUILHOCTH MOHTaXa BpEMEHHO BIAsITh BMe-
cro pesuctopa R6 nmoactpoeunsiit Ha 10 kOwm. [ToakmouuTs muTaHue
TOI BeJIMYUHBI B Uara3oHe 5—6 B, mpu KoTopoii mpueMHUK Oyner
IKCIUTyaTUpOBaThcsl, U yOeauThCs, YTO reTepOAMH BO30yXaaercs.
JUIs1 3TOrO, KOHTPOIUPYA OCUMIIorpadoM HarnpsKeHue Ha cpeaHeM
BbIBOZE KaTyliku L3, BpameHuem ocv MOAKIIIOUYEHHOIO MOACTPOeY-
HOTO PE3NCTOPa MOJIYYUTh Ha HKpPaHe BLICOKOYACTOTHbIE KOJIeDaHus
yacTtoThl 14 MI'11.

IMepexmouurs ociwuiorpagy Ha 14 BeBOm MHKpocxeMbr DAL,
Orxmountb BpeMeHHO APY, 3aKkOpOTHB BbIBOI 6 MUKPOCXEMbl Ha KOD-
nyc. IToaxmoduuB K BXOLy TIPHEMHUKA Yepe3 KOHAEHCATOp €MKOCTHIO
He Menee 0,01 MKD reHepaTop cTaHAAPTHBIX CUTHAIOB, YCTAHOBUTh Ha
€ro BbIXOE HeMOMY/IMPOBaHHOEe HanpsikeHue amIuTynoi 100 MxB u
gacroroi 28 MI'u. Mamenss 4acToTy reHepaTopa B HEOOJBILIMX OKPeCT-
HocTAX OKoso 28 MI'L, no6urhcst Ha 3KpaHe KojieOaHMil pasHOCTHOMH
gactoTel 8—10 xI'u. CepneuHukamu karymek L1, L2 Bactpouts KoH-
TYpa B PE30HaHC M0 MAKCUMYyMY aMILTUTYIbl HAabJIIOaeMbiX KonebaHHit,

Kosddunuenr ycusieHdst HacTpauBaeMoii 4YacTH CXeMbl cymlie-
CTBEHHO 3aBUCUT OT aMIUIUTYbI FeTePOJUHHOIO HaIpPsXXeHUs, Mmoaa-
BaeMOr'0 Ha cMecHTesIb. Ui ee onmTuMHU3alii HeoOXOIUMO U3MEHSTD
aMIUINTYAY FeTePOINHHOTO HAMPAXKEHUs C TIOMOLIBIO MIOACTPOeYHOro
pesucTopa, 100uBasich MaKCUMyMa HabmoaeMbIX Ha SKpaHe OCLIIIO-
rpacda xonebaHuil. 3aTeM U3MEPUTh COMPOTUBJIEHHUE MOICTPOSYHOrO
pe3ucTopa U Ha ero MecTo BfiasiTh MOCTOSIHHBIA, COOTBETCTBYIOIMIErO
HoMUHala. 11paBuabHO HACTPOEHHBIM INPUEMHHMK IOMKeH obecrie-
YUBaTh Ha BhIBOAE 14 HarpsKeHUe pa3HOCTHOM 4acToThl 12—15 MB
1IpY BXOTHOM HAIPSIKEHUU C FeHeparopa CTaHIApPTHHIX CUTHAIOB,
pasrHoM 10 MxB.
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Hanee cnexnyer yOpaTb mepeMbiuKy, OJIOKMpOBaBIiylo paboTty
cxembl APY u nepexyiouuts ocuwuiorpad Ha Beix.l cxembl
Ortxmounts BpeMeHHo 6a3y TpaHsucropa VT3 ot aroit Touku. Ha
T€HepaTope CTAHAAPTHBIX CHUIHAJIOB BKJIOUUTb PEXUM aMIUTUTYA-
HO# MOAYJIAIMM M YCTAHOBUTH ee ryOuHy paBHoi 90 %. YposeHb
BeixogHoro curdata — 100 mxB. Ha akpaHe ocuwuiorpada momxHo
HabJofaThes CUHYcOUAabHOe Konebanue yactoToi 1 KI'u u amruty-
tynon 300—400 mB.

Ha ngabmonaemyio KpuByilo MOXeT ObITb HaIOXeHO KojgebaHue
pasHocTHOH 4actoThl 8—10 kI'l, aMIUIUTYZa KOTOPOTrO HE JOMXKHa
cocrasnATh Oonee 10 % or ocHosHoro konebaHus (pue. 5.53).
YMeHbIlasl ypOBEHb BXOZHOIO CUTHAJIa U MOIACTPauBasi, MpH HeobXo-
IIMMOCTH, BXOIHbIE KOHTYPBI, YOeRUThCsl, YTO YYBCTBUTEIBHOCTE ITPH-
eMmHuKa He xyxe 1 MKB. Ilpunasrs 6a3y Tpansuctopa VT3 Ha mecTo.

Ilpu ucrmonb3oBaHUM Ha BBIXOfE NPUEMHUKa KOMIIapaTropa, €ro
HacTpO¥Ka CBOAUTCA K moabopy BesnuunHbl pesucropa R1l. Jlyumnie
BCEro BPEMEHHO 3aMEHUTh €ro MOACTPOEYHBIM, BeIUUUHOH 15 KOm.
Ilepen BKmIOYeHHEM CXeMbl YCTAaHOBUTh MAaKCHUM&IbHOE 3Hau€HHe
COMPOTHUBJIEHUS 3ITOrO pe3ucTopa (B MPOTUBHOM Cllydyae MOXeT
BBIITH U3 CTPOSl TPaH3UCTOP) U TOC/E€ BKIIOYEHUS MPUEMHUKA,
KOHTPOIUPYs ocLusiorpadoM curHan Ha Bbix.2, yMeHbIaTh BEJIU-
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Puc. 5.53. By curHana Ha BbiX.
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YYHY COMPOTUBJIEHNSA [0 TeX MOp, MOKa y HabionaeMbIx Ha 3KpaHe
UMITYJILCOB IPSAIMOYTONALHONH (DOPMBI [UIMTEJILHOCTE OTPHLIATEILHON
4acTH MepHoia He CTaHeT B [[Ba pa3a MEHblle UINTEbHOCTH MOJ0-
XKUTeJIbHOH YacTu. YpOBeHb CUTHAJIA C BbIXOJa TeHepaTopa IPHU 3TOM
nomxeH ObITh yeraHosneH 3—5 MkB. MismepuB BennunHy mony4ns-
I1erocst CONPOTUBJIEHNS TOACTPOSUHNKA, BIAATh B CXEMy MOCTOSH-
HBIA pe3nucTop OaMKailliero HoMUHAIA.

Eme nyuuie HacTpauBaTh IPUEMHUK MO CUTHaIaM NepelaTykKa, ¢
KOTOpbIM TIpeAronaraeTcss copMecrHasd pabora. [lepenaTdunk, BKIIO-
YeHHBI! B peXuMe aMIUINTYIHOH MaHHUMYJISALMKU TMPSIMOYTOJIbHBIMU
UMITYJIbCaMH, PacIlONIOXKNTb Ha pacCTOSIHMM 2—3 M OT NpUEeMHHKa.
IToncTpanBast 4acToTy mepefardyvka C IMOMOMIbIO KaTylK{ WHAYK-
THBHOCTH, BK/IIOUEHHOM IMOC/eN0BATENbHO C KBapLeM, JOOMTbCA Ha
BbIBOZIE 14 MUKPOCXeMBI MPSMOYTONbHBIX UMITYJIbCOB C CHHYCONIAIb-
HBIM 3aII0JTHEHNEM.

B npenenax nmpAMOYrojbHOrO MMITysbCa AIUTENbHOCTBIO 0,5 Mc
JOMXHO yMmemarbest oT 5 (MuHMMyM) 1m0 10 mepromoB cHHycou-
JAILHOTO 3aroyiHeHusA. Eciy ¢ moMoubio YIOMSHYTOH KaTylKK He
yAaeTcsA YIOXUTbCS B PEKOMEHIYeMbId IMaNa3oH, MOXHO AOMOJHHA-
TEJIbHO MOMpPoOOBaTh M3MEHNTh YaCTOTY IreTepoarHa B MPUEMHUKE,
noabupas BenuurHy KoHueHcatopa C10. MakcuMyma amIUTUTYABI
HaOMIOAaeMbIX CHHYCOMIAIBHBIX HMIIYJTbCOB HeOOXooumMo A00u-
BaTbCs aHWIOTUYHO TOMY, KaK 3TO pEKOMEHAOBAHO TMPY HacTpOHKe ¢
nomomisio ['CC,

5.4.4. NpueMHUK npsiMoro npeobpasosaHus
Ha MUKpocxeme MC2833

OcCHOBHbIe NOMIOXEeHNA

CrieLMaIin3npoBaHHEIX MHKPOCXeM IMPUEMHUKOB TIPAMOrO Mpe-
00pa3oBaHusl MPOMBIIIJIEHHOCTh MOYeMYy-TO He BhIITycKaeT. B mpen-
JlaraeMoM pasjesie HeTPaAWLMOHHOE UCIIONb30BaHNE MMKDPOCXeMbI
MC2833 ¢upmet MOTOROLA, npeaHasHadeHHOH I TOCTPOEHUS
[IepPeIaTuYNKOB, C YCIEXOM BOCIIONHAET 3TOT MpoGel.
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Ucnonb3yss TONbKO aKTMBHBIE 3JIeMEHTHI, BXOISIME B COCTaB
MUKPOCXEMBI, Y IIpeUlaraeMoro YCTpOMCTBa YAAIOCh NOMyUUTh JOCTa-
TOYHO BBICOKME XapakTepHCTHKM. YacTtoTa HacTpoikM (hMKCHMpOBaHa
1 MoXeT ObITh BeiGpaHa B auanasoHe 26—32 MI'n. ITpu 3ameHe kBap-
LIEBOTO pEe30HaTopa Ha KonebaTelbHBId KOHTYD NPMEMHUK MOXHO
clenaTs niepecTpauBaeMbiM. YyBCTBUTEILHOCTb PY OTHOILIEHHH «CHT-
Hajl/iyM», paBHOM 4, He xyxe 0,5 MxB. AMIUIMTYIa BBIXOIHOIO CHr-
HaJla, TIpYA CONIPOTHBJIEHUH Harpy3ku He MeHee 2 kOM, 200—300 MB.
Bepxusst rpanmuHasi yacrora cpe3a YHY — 3,5 x['u. Hanpsaxenue
nmraHus 5S—9 B. Tok noTtpe6neHust He nipesbimiaeT 15 MA.

MpuHunnuanbHas cxema

[IpuouunuanbHas cxemMa MNpUeMHWKa IpuBefeHa Ha puc. 5.54.
Tpausucrop VT1, umeoumiicss B cocTaBe MUKPOCXEMbI, UCTIONB30-
BaH B KauecTse YPY. CurHan, npUHATBIA aHTEHHO, CENeKTUPYETCs
1o yactoTe BXoAHBIM KoHTYpoM L1,C1,C2. lnsi cornacoBaHusi KOH-
Typa ¢ aHT€HHO# U BXOIHbIM COITpOTUBIIeHUeM YPY, nipumeHeHo ero
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L1 -3+ 6 BuTKOB, L2 ~ 6 + 3 BUTKA AnameTpom 0,25 MM Ha Kapkace gwameTpom 5... 7 MM
L3 - 20 BuTKOB NpoBOAa AMaMeTpoM 0, 15 MM Ha aHaNOrM4HOM Kapkace
Ap1 - 68 mxTh

Puc. 5.54. lpyuHunnnansHas cxemMa
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4aCTUYHOE BKJIIOUEHUE KaK 110 BXOAY, TaK U I10 BeIXoxy. Pexum Tpau-
3UCTOPA 110 IIOCTOSTHHOMY TOKY, ONpeaessiomuil Benuuuny ko3ddu-
LIMEHTa YCWIEHUs KacKaja, 3aaaercs pesucropoM R1.

Tepmocrabunusauus pabodeil TOYKM OTCYTCTBYET, TakK Kak ee
1oNoXeHue BLIOpaHO Ha NUHEHHOM y4acTKe XapaKTepUCTHKH, U CMe-
menus paboyeit TOUKY Ha BeJIMuMHe K03 PHUreHTa yeuneHus rpak-
TUYECKM HE CKa3bIBAIOTCs. YCUJIEHHOE BBICOKOYACTOTHOE Harpsxe-
HUe CUrHajia yepe3 KoHgeHcarop C7 Nofaercst Ha CMECUTENb, BHINOf-
HEHHBIH Ha BCTpevyHO-NIapauieNsHbIX quonax VD1,VD2,

B kauectBe rerepoguHa paboTaeT 3afaionuii reHepaTop MUKpPO-
cxeMbl. OnemeHTH C4, CS obecnieunBaioT Bo36yXaeHue reHeparopa
Ha OCHOBHOM rapMOHMKE KBapIli€BOTO pe30HaTopa, a INOACTpauBae-
Mas MHIYKTUBHOCTb — HEOOXOMUMBIM A1 reTepOAMHHOTO NpHema
yBo uacToThl. Yepes 6ydepHsiii yeunurenp U koHaeHcatop C8 Kosne-
6anus 1OgaloTCs Ha BTOPOH BXOJ CMeCHTesI.

Hpoccens [pl mnpepHasHaueH pnsa obecrieyeHUs 3aMbIKaHUSA
Ha KOpNYyC LeNH NPOTEKaHUd HU3KOYACTOTHBIX TOKOB Pa3HOCTHOM
4acTOThl. OTU Konebanus panee ordunsrposbiBaiorca Il-o6pas-
Heiv @HY, cocrosmum us pesucropa R2 u xoumencaropos C7 u
C9. JIeBpiit 1O cxeme BeIBOA KOHeHcaTopa C7 coeauHeH M0 HU3KOU
4acToTe ¢ KOPITYCOM Yepe3 Masloe [UIs 3TUX 4aCTOT COITpOTHUBJICHUE
kaTymku L2 u 610kupoBouHsiil koHaeHcaTop C13.

HuskouacrorHeie Konebanusi ¢ BbIxoxa (GUILTpa Yepe3 pa3jenu-
TeNpHbI KoHpeHcatop C10 moctymaior Ha repBylo cryneHr YHY,
cobpannyio Ha TpaH3uctope VT2, Mukpocxembl. DnemenTsl R3, R4,
R5 u C11 obecnieunsaior BbI60p paboteil TOUKH TPaH3UCTOPA U €€ Tep-
mocrabunmsarmio. KomeKTOpHbI TOK TPaH3UCTOpa He IpeBbIIaeT
200—250 MKA, YTO MUHUMH3HUPYET COOCTBEHHbIE IIYMBI KACKa/a, BN~
SIIOIIIME Ha UTOTOBYIO UyBCTBUTENBHOCT NpUeMHUKA. Mopynupyronmi
yeuwnutenb (MY) MUKpOCXeMbl MCTIONB30BAH B KaueCTBE BTOPOM CTy-
nenu YHY. Ero ko duimeHt ycunenus sagaercs pesucropom R7.

AeTanu un KOHCTPYKUUS

Ileyatnass 1iaTa IIPMEMHUKA BHIIOJHEHAa M3 OXHOCTOPOHHETO
CTEKJIOTEKCTONIUTA, €€ uepTex IpusBexaeH Ha puc. 5.55. Karymku



Mmaea 5. PaguonpueMHUKA 313

Bobixogn

Puc. 5.55. lNevarHas nnara

1L1—L.3 naMoTaHbI Ha OOTUHAKOBBIX KapKacax TMaMeTpoM 5 MM ¢ 1moz-
CTPOEYHbIMU CepIEeYHMKAMU U3 KapOOHWIbHOro xXeneza. MoxHO
MTPUMEHUTD U IPYTHE KapKachl [uaMeTpoM 4—9 MM u CepIeyHHKH U3
deppura Mapku 15—100 BY, omHako B 3TOM clyvae IIPUIETCS KOpP-
PEKTHPOBATh YMCIO BUTKOB U YCTAaHOBOYHbIE pa3Mepbl KaTyIeK Ha
reyatHo# rnare. Karymka L1 comepxur 9 BUTKOB ITpoBOIa ITuaMe-
Tpom 0,25 MM.

OtBon cenaH ot TpeThero BuTKa. 1.2 Takas xe, HO OTBOZ BBIIOIN-
HeH or mecroro Burka. Hauasna kartymek o6o3HayeHBl Ha cxeme
toukamu. Karymka 1.3 Hamorana nposonom muamerpom 0,15 MM u
conepxwut 20 BuTkoB. A poccens Apl — cranmaprusiit, mapku M, Ha
50—68 MkI'u. Ero MOXHO 3aMEHUTb caMOneNbHbIM, HaMOTaB 25—30
BUTKOB J11000T0 IIpoBOAa Ha Konble u3 deppura 400HH ¢ BHemHum
muaMerpom 8—10 mm. Karymku L1 u 1.2 06s13arenbHO TOMKHBI OBITE
CcHaOXeHbl IKpaHaMH.

CMecurenbHble TUOIBI yYILE UCIT0Nb30BaTh Trurta KJI514, oqHaxko,
¢ HeOONbIIMM CHUXEHHEM UYBCTBUTENbHOCTH, TonoiayT u KIO503A.
YcranaBnmBaTh Ha I1aTy UX IPUIAETCS BEPTUKANBHO.

Konnencaropet C1—C9 nonxHbl ObiTh Kepamudecknmu, C10 u
C12 — moboro tuna, a C11 u C13 — 3neKTponutuyecKue Ha Harpsi-
xeHue 10 B. AHTeHHa IPUEMHHKa — OTPe30K ITPOBOIA He MeHee
15 cm. KBapueBblit pe30HaTOp IOMXKEH MMeTh 4acTory f/2, roe f,—
XKeNlaemas yacToTa IpUEMa, Jiexalias B 1uanasone 26—32 MI'n.
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Ha nevatHo#l rnate npexycMOTpPEeHO MeCTO Uil YCTaHOBKU CTa-
6unusaropa DA2 u pesuctopa RO, orcyTcTBylonmx Ha NpUHLIMIIN-
anpHOU cxeMe. Crabunuzarop KP1170EHS5(6) ycranasnusaercs
IIPY NUTaHUHU NPUEMHHKA OT aBTOHOMHOTO UCTOvHUKa. Pesucrop RO
MOXeT NOHagO06UTHCs [TPU HACTPOIKe reTepoarHa.

Hacrtpoiika

Hacrpoiiky nenecoofpa3sHo HauaTh ¢ YCTAHOBKM pexXuMa TpaH-
3uctopa VT2 1o nocrosHHOMY TOKY. KOHTpoMMpyst BEICOKOOMHBIM
BONLTMETPOM HarpsDKeHHe Ha BbIBOZE 9 MUKpPOCXeMH, Noxbopom
BenuuuHel R4 crenate ero pasueiM 2,2—2.5 B.

Hanee HeoOx0OMUMO TOAATH HA BXOI ITPMEMHUKA Yepe3 KOHAEeHCa-
Top eMKocTbio 0,01 M@ curnan amrutynoit 100—300 Mk B ¢ Beixona
I'CC, nacrpous ero Ha pabouyio 4acTOTy IpHEMHMKA. BHyTpeHHss
MOAYJISIUS B TeHepaTope AoAXHA 6bITh OTKIIIOUYeHa, C NOMONIBIO
ocuwiorpada ybenuTcss B HaJIMYUM TE€HEPanuM reTepoauHa, KOH-
TPOAUPYs Konebauus mubo ua 14-om, nubo Ha 15-0M BBIBOgAX MUKPO-
cxeMsbl. Ilpu wucCnpaBHBIX JAeTajsIX AaMIUIMTYAa BBICOKOYACTOTHBIX
KoslebaHuil Ha HUX JOAXHA ObITh COOTBETCTBEHHO PaBHA TPUMEPHO
120 u 180 MB.

Ilepexmounts ocuWwIOTpad HAa BHIXOA IIPUEMHHUKAa U Hebosb-
IIKUMH U3MeHeHnsMH JactoThl paboTsl I'CC 1o6uThCs nosiBleHs Ha
3KpaHe CUHYCOMAATIbHBIX KoNlebauuii pa3HOCTHOMH yacToTsl 1—3 KI'11.
Bpautenuem cepreynukos katywek L1 u [.2 nacrpouts YPY B peso-
HaHC N0 MaKCUMyMy aMIUIMTyIwl HabnomaeMelx konebaumii. s
3TOr0 noTpebyercs IOCTENIEHHOE yMeHbIIeHHWe CHUTHajla ¢ BbIXO#a
ICC. na nmonyyeHUst MaKCUMalIbHOW WYBCTBUTENBHOCTH MOXKHO
rrorpo6oBare nogoGpaTh BenuuuHy pesuctopa R1 B nuarnaszone 47—
220 kOm.

Ha 4yBCcTBUTENBHOCTH BAUSET TaKXke aMIUTUTYNA reTePOAUHHOTO
HanpstxeHust. [Tono6pars oNTUMabHYIO MOXHO, TIePeKJIIOUUB HUX-
Huit KoHer kougeHcaropa C8 ¢ BriBona 14 Ha BeiBoz 15 (Ha nnare 31o
yXKe CIeNlaHO) ¥ U3MeHsI s aMIUIUTYy KoJlebaHuii reTeponuHa ¢ oMo-
IIBIO TiepeMeHHOro pe3ucropa. IlepemeHHslit pe3uctop Ha 15 kOMm
HeOOXOMMO COEIMHUTD TIOC/e0BaTeIbHO C TOCTOTHHBIM Ha 330 OM
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1 KOPOTKHMH ITPOBOJAMM NPUCOEANHATL K COOTBETCTBYIOIINAM TOY-
kam rathi (RO Ha nevarHoit nnate).

Bpamiennem aBMXKa NOTEHIMOMETPa AOOUTHCI MAaKCHMAIbLHON
amITIATyIbl HabmmonaemMoro BeixogHore curnaita. Msmepus cymmap-
HO€ COINPOTHUBJICHNUE BCIOMOTATENbHBIX pE3UCTOPOB, YCTAHOBUTL HA
riary 6Javxaimmnii o HOMUPHaNY ITOCTOSTHHBIA pe3ncrop.

MoxeT oKa3aTbCs, YTO AN KOHKPETHOW Iapbl CMECHUTesbHBIX
IVONOB MaKCHMasbHAs YyBCTBUTENBHOCTb NONYUYMTCS NPU CHATHAN
reTepOIXHHOTO HaIlpsiKeHUs ¢ BbiBoaa 14 mukpocxembl. B aToM ciy-
Yyae HeoOXOOMMO CHeNaTh COOTBETCTBYIONIME HU3MEHEHHUS Ha redar-
Hoii rare. ITockonbKky BeiBoabl 14 1 15 pacnionaralorTes psiaoMm, 310
He COCTaBHUT HUKAKOTo Tpyaa.
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5.5. CyneprertepoanHHble NPUEeMHUKU
YM-curHanos

W3 Teopum wu3BecTHO, 4TO pasInyHbie cnocobbl nepegayd
AMINYNbCHBIX CUTHAJIOB OONAfaloT ¥ Pa3sNUYHON NOMEXO3allvieH-
HOCTBIO. Tak, NpK paBHOI 3HEPTN CUTHAJIOB M OTHOIIEHUH «CUTHAJ/
IIyM» Ha BBIXOJle [TpreMHUKa paBHOM 20, BepOATHOCTD OMOKU ITpH-
eMa JIBOMYHOrO CurHajia Ipu aMIUIMTYIHOM MaHUMIYJISLUMA COCTaB-
nset 0,01, npu yacrotHoit Manunyasurn — 0,001, a npu dasosoit —
0,00001 [14].

OdeBraHO, YTO Hawny4mel ssasiercs pazoBast MAHUITYIALUNS, HO
ee NpakTHYecKas pean3alys 3aTpynHeHa HeoOXOmMMOCTBIO TOY-
HOTO 3HaHusI Ha ITPUEeMHON CTOpOHe HavyanbHOM a3kl NPUHUMAEMOTO
curHayma. YacroTHass MOIyIsiuvsad AOCTATOYHO TIPOCTO peam3yercs
COBpEMEHHBIMU CpeacTBaMu. XOopouwo pa3paboraHa 1 cXeMOTEXHIKA
npueMHUKOB UM-curnanoB. MoXHO CUMTaTh YacTOTHYIO MaHUITY-
UKo Hamboslee NpUEMIEMOHR J/IsT UCIIONB30BAaHUS B anmnaparype
panroyInpaBleHus.

5.5.1. MpunemHuuxk Ha UMC K174YP7
CO CMecUuTesIeM Ha NnoJIeBOM TpaH3ucrope

MpuHunnuanbHag cxeMa

[Ipuemuuk (pue. 5.56) npexncraBnsier co6oil CylepreTepoavH ¢
OTHOKpAaTHBIM Tpeobpa3zoBaHneM vacrothl. I'etepomuH cobpaH Ha
tpau3ucrope VT1 u Hukakux ocobeHHocredl He umeer. CMecurenb
peanr30BaH Ha ABYX3aTBOPHOM I101€BOM Tpan3ucrope VT2, narpys-
KO KOTOpOrO siBAsieTcs Ibe303ieKTprdeckuil ¢punsrp ZQ2. Takue
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Puc. 5.56. [pyHunnnansHas cxema npuneMHmnKa

GUALTPE KMMEIOT MAPasUTHYIO TOAOCY NPONyCKaHusd B 0O6iacTu
YacTOT BbIIIE Pe30HAaHCHOW HACTpolKu. 7151 ee riofaBneHus UCHIONB-
3yercs KosiebaTenbHBlil KOHTYD B CTOKOBOM €M, HaCTPOEHHHIH Ha
NPOMEXYTOUHYIO 4acToTy. I1ogo6Hoe pemieHue OLIYTUMO 3aMETHO
OTHOILEHKE «CUTHAN/IIYM» Ha BEIXOJIe IPUEMHHUKA.

B kauectBe YIIY m vyacTOTHOTrO geTeKropa IpUMEHeHa 3KOHO-
MuyHas mukpocxema K174YP7, pkiioueHHas o CTaHIapTHOM CxeMe.
It OBBIIEHUS KPYTU3HB AUCKPUMHUHAIIMOHHOM XapakTepUCTHUKU
YACTOTHOTO JAETEKTOPa BMECTO ONOPHOrO KOHTYpa WCIONB30BaH
Kepamuyeckuil pesonarop ZQ3. Eciu He ymacrest ero npuobpecty,
TO MOXHO NPUMEHHTh KojebaTenpHbI KOHTYP, HAaCTPOEHHHI Ha
465 kI'ut. I1pomerekTrpoBaHHble UMIYNECH € Beixoga YJI (Beisox 10
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MUKPOCXEMbI) TTONAIOTCS] Ha HEMHBEPTUPYIOIIUI BXOA BHYTPEHHETO
OIepaMOHHOro yeunurens (BeiBox 12).

Koadduument ycunenuss OY onpenensiercst OTHOLIEHUEM COITPO-
tuBfeHuit pesucropoB R9/RE. C Beixona OY (BeiBox 13) ycuneHHsIA
CUTHAI TIOCTYITA€T HAa KOMIIApaTOp HanpsikeHus, cOOpaHHbIA Ha
tpan3sucrope VT3. ITopor koMmnaparopa Beibpan nmoacrpoiikoit R14
TakuM 06pa3oM, uyToOBl LIyMBl He BBI3BIBATM cpabarsiBaHUsl KOMIIA-
paTtopa. B pesynsraTe Ha BeIXOmE€ IpUeMHHUKa (GOPMUPYIOTCS 110J10-
KUTENbHBE TPSIMOYTOJIBHEIE UMITYJIBCH CTaHAAPTHON aMIUIUTYH,
ITPUMEPHO PaBHOM HAITPSIKEHUIO UCTOYHUKA ITUTAHUSL.

AeTtann n KOHCTPYKLUR

ITockonsKy MUKpocxema paboTaer B 10CTATOUHO Y3KOM JAUana-
30HEe ITUTAIONIUX HanpsixeHuit 5,4—6,6 B, nenecoobpasHsiM MOXeT
0Ka3aThCsl TipuMeHeHUe crabunusaropa. Mecto st Hero (DA2)
Ha 1uiaTe npeaycMmorpero. TpaHsuctop VT1 — KT315 (KT3102)
¢ MOOBM OyKBeHHBIM MHaeKCOM. I/si MakcuMu3anuu Ko3hduim-
€HTa IIepefayy CMecUTeNlsi MOXeET MOHaxobuThesi noabop amInu-
TyABl T€TEPOAMHHOIO HampspKeHust ¢ rnomouisio pesucropa R1. B
kavyecTBe VT2 xXenarensHO Hcnons3oBaTh BF964. bauxaiimas
3ameHa — KIT327A.

Tpausucrop kommnaparopa VT3 moxer 6site KT361 (KT3107) ¢
Jo6sM 6yKBeHHBIM UHAekcOM. KBaprieBslit pe3oHaTop mpUMeHeH Ha
yacrory 27,535 MI'. ITeesoanekrpuueckuii punsrp — OIT1IT1-61-01
WY €My aHAJIOTMYHBINA Ha yacToTy 465 k. Kepamudeckuit pe3oHa-
Top ZQ3 Takxe Ha yacTtoty 465 xI'1.

Kourypusre katymku L1, L2 n .3 HamoTaHsl Ha KapKacax aua-
MeTpoM 5—6 MM ¢ pe3sboBeiM (M4) noncTpoeuHsIM CepAeYHUKOM
u3 kapboHunsHoOro xenesza. L1 u L3 comepxar 1o 8 BUTKOB Mpo-
Bona 0,25 mm numamerpom, a 12— 3 BuTKa npoBoga AMAMETPOM
0,15—0,18 MM, HamoTaHHBIX NoBepX L.3. Karymka .4 pasMenieta B
cranaapTHoit ans dunsTpos ITY apmarype u umeeT 135 BUTKOB 11po-
Bona auamerpom 0,1—0,12 mM. Bee xaTyiuku xenarensHO CHabnuTh
3KpaHaMU. Bce HE3NEKTPONTUTHYECKHE KOHAECHCATOPH HOJLKHBI OBITh
KepaMHYECKUMU.
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ITeyarHas rata npueMHuKa (puc. 5.57) HUKakux ocobeHHoCTed
He umeer.
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Puc. 5. §7. [NeqarHas nnara

Hacrpoiika

Hacrpoiika nprneMHMKa NIPOM3BOAUTCS IO CUrHajnam cobcTBeH-
HOTrO mepefaTyuka, pacrnofioXeHHOr0 Ha pacCTosHMM 3—5 M.
Bnavane y6expaiorcst B pabore reTepoauHa, Ui 4yero AOCTaroYyHO
pacroioXUTh KOPOTKO3aMKHYTBI€ MIyIBl oOcuuianorpada BO6IM3U
KaTymky L1 ¥ BKITIOYUMTs MAKCUMAJIBHYIO YYBCTBUTEILHOCTH OCIIMI-
norpacda. ITorcTpoeyHUKOM KaTyIIKM HYXHO HOOMTHCS MakCUMyMa
pasmaxa n3obpaxeHus Ha dKPaHe.

Hanee BKMo4alOT NepegaTyuk, He IOAaBast Ha ero BXOI MOYJH-
pytomui curdan. Ocnumorpad moaKNioYyamoT K BeIxony (UiabTpa
ZQ2. IlocnegosaTenbHO NOACTpauBas BXOZHOM KOHTYD U KaTyIIKY
L4, neobxonnMo mOOUTHCI MaKCUMaJIBHON aMIVIMTYABI CHHYCOM-
AanpHOTO HAINpsXEeHUs Ha 3KpaHe (YacTOTa HaMpSKEeHUs AOJKHA
6biTe 465 kI'm). Hdanee crepyeT momaTs MOXYMUPYIONIMA CUTHA
Ha BXOJ mnepexaTylka ¥ KOHTpOIMPOBATh MMIIYJBCHBIM CUTHAN Ha
BbIXOJI€ NTPUEMHUKA (TOYKa coefuHeHus pe3ucropa R12 u KoHpeH-
caropa C18).

ITockonbKy AMCKPUMUHAIIMOHHAS XapakTepucTuka YJI oueHb
y3kas 6iarogapst TpMMEHEHUIO KEPaMUYeCKOr0 pe3oHaTopa, MOXeT
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noTpeboBaThCs NOACTPOiKa 3aaI0IEr0 reHepaTopa B repearuike
C TIOMOIIIBIO CEPJIeYHMKA KATyIIKH, BKJIOUEHHOU MOCeA0BaTeNBHO C
KBapueM. BmecTo KBapueBoro Guwisrpa MOXHO MCIIOJIB30BAaTh CTaH-
HapTHelid KoHTYp ITY, cocrosimuil U3 napamlensHO COeIVHEeHHBIX
xongeHcaropa Ha 1000 n® u KaTymKy MHAYKTUBHOCTH Ha 117 MkI'H.
Karymka cogepxur 78 BUTKOB nposozna mauamerpom 0,1—0,12 mm,
TIOMellIeHHBIX B e PPUTOBBIL IO PIIKOOOPa3HHI cepaeyHUK.

B nocaenHion ovepe/b yCTaHABIMBAETCS TIOPOT BBIXOMHOTO KOM-
raparopa. BpemeHHo Ha MecTo R14 npuniauBaercs NOACTPOEYHBIA
pesucrop Ha 220 kOm. Kourponupys ocuwmorpadoM KapTuHy Ha
BHIXOJIE KOMIIapaTopa, HEO6XOAUMO YCTaHOBUTH TaKOU TIOPOT, Tpu
KOTOPOM, 4TO Ha3bIBaeTcs, TONBKO-TONBKO TPOrajaiT cpabaTeiBa-
HUS KOMITapaTopa OT cOOCTBEHHBIX IIYMOB NpHUeMHUKa. D10 obecrie-
YUT MaKCUMAJIBHYIO UYBCTBUTEIBHOCT IIpreMHUKa. M3Mepus corpo-
TUBJIEHHE IOTEHUMOMETPA, BIIAaMBalOT Ha MECTO TMOCTOSHHBIN pe3u-
cTop G1MXaiimero HoMUHanNa.

5.5.2. NMpunemHnk Ha UMC K174YP7 co cmecutenem
Ha 6MNONAPHOM TPaH3UCTOpE

IIpuHUMIIHAaNBHAs CXeMa 3TOTO BApUaHTa TIPUEMHIKA OT/IMYAeTCs
OT npeApiIyIIeH BBICOKOYACTOTHOM 4acThio, KoTopas n3obpaxeHa Ha
puc. 5.58. Karyuiku L2 1 L3 comepxat ro 9 BUTKOB NIpoBoja quame-
tpoMm 0,25—0,35 MM Ha LUNIMHIPUYECKOM KapKace IMaMeTpoM 5—7 Mum
¢ Pe3p0OBBIM TIOACTPOEYHBIM CePIEYHUMKOM M4 u3 KapOOHUIBHOTO
Xene3a. Katymika L1 uMeer 3 BUTKa TOro e ripoBoja 1 HaMOTaHa
nosepx L2.

L4 — 24 Butka nposoga auaMerpoM 0,12 MM, HAMOTAaHHEIX Ha
pesucrope MJIT-0,25 conporusnenuem He meree 51 kOMm. OtBon cae-
JlaH OT cepeauHsl. B nipouecce HacTpoilku HeoGXoaAUMO 1omo0paTh
BeJIn4uHy pesucropa R8 nio makcuMyMy KoseGaHWil ripoMexyTou-
HOM YacTOTH], HabMICAaEMBIX C NOMOIIBIO ocLWLIOrpada Ha BEIXOAE
Kepamuyeckoro ¢unsrpa. Karymku YPY nonxHs! OBITE TOMelNIeHs!
B 3a3eMJIeHHBle IKPaHBL.
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Puc. 5.58. [MpuHuunuansHasa cxema NnpuemMHuKa co cMecutenem
Ha BUnonspHOM TpaH3ncTope

5.5.3. Mpnemnnk na UMC K174YP7
co cmecuTenem Ha K174NC1

Cxema npusezneHa Ha puc. 5.59. YPU npueMHUKa TOUYHO TaKOl Xe,
KaK ¥ B IipeJpiayineM Bapuadre. CUrHaa Ha BXOX MUKDPOCXEMBI ITOJIa-
eTca cKarywku LS, cofepxaitieif 3 Burka nposoya ariametpom 4,25 M,
KOTOpYIO HeoOxomuMo Hamorark noBepx xatywku L3, Hukakoi
JOIOTHUTENIbHOM HACTPOUKY CMECHTeNb He TpeOyeT.

DA ,.1__1_| 10 12 13
K174Mc1
C112 C227 C312

AL
IUI

L5 DA1
8 1,4,6,9,14

ZQ1- 26,655

Puc. 5.59. MNpuHunnunansHas cxema npuem+Huka co cmecurenem Ha K17410C 1
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5.5.4. MpuemHuk Ha UMC K174YP7
€O cMecuTenem Ha SA612A

AKTUBHBII1 IBONHOM OanaHCHBIM cMmecuTenb (upMsl «Philips
Semiconductors» paccuutaH Ha UCHONB30BAHUE B PAIMONPHEMHBIX
yCTpOHCTBaX BIUIOTH 10 9actoThl S00 MI'L. Ero ocHoBHBIE XapakTe-
PUCTUKH MOXHO mocMoTpeTh B [13]. BapuaHT ero ucnoss3oBaHuUs
B OIUCHLIBAEMOM IIPHEMHMKe IpuBeneH Ha puc. 5.60. Karymka L6
umeet 9 BuTKOB npoBoxa quamerpom 0,25—0,35 MM, HaMOTaHHBIX Ha
TaKOM Xe Kapkace, 9ro u Katymku Y PY. JIpl — cranpaprHeIi sipoc-
cesb Tinia AM-0,1.

TereponuHHas yacts Ha cxeMe uzobpaxeHa Ui ciyJast IpUMeHe-
HUs1 TApMOHUKOBOTO KBapia. Ec/im B pacnopsikeHun UMeeTCst pe3o-
HaTOp, paboTaiiinii HAa OCHOBHOI rapMoHUKe, To aneMeHTsl C4, L6
MOXHO U3BATh. be3yciI0BHO, BO BCEX BapHAHTaX MOXHO HCIOIbL3O-
BaTb KBapLEBble PE3OHATOPH! M Ha ApyTHe 4HacToThl. Baxkno, 4To0BI
Pa3HOCTh MEX]y 4acroTaMul IepemaTydka U TeTepojMHA NpUeM-
HUKa PaBHSIACH YACTOTE HACTPOUKH NPUMEHSAEMOro KepaMUIECKOTO
$wmrTpa. [locaenHue BeINMyCKAIOTCS KaK Ha 465, Tak 1 Ha 455 xI'u.
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Puc. 5.60. Cmecutens Ha SA612A
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5.5.5. MpueMHuk Ha Mukpocxeme K147XA26

MpuHuunnanbHan cxema

DTOT NpUEMHHUK UMEET YyBCTBUTENLHOCTD He Xyxe 1 MkB 3a cuet
YPY, cobpaHHoro no KackopHow# cxeme (puc. 5.61). Takoe moctpo-
eHUe Kackama o0ecreuuBaeT BBICOKHMH yCTOHUMBHIM KO3DOUIMEHT
YCWICHUS 34 CUCT YMEHBIIEHUS Pe3yNbTUPYIONIEH NPOXOIHON eMKO-
CTH, OOBIYHO «BUHOBHOI» B caMOBO30yXAeHu Kackanos YPY.

MukpocxeMa COTepXUT B CBOEM COCTaBe reTepOIMH, CMECUTENb,
VIIY u xBagpaTypHbIA YaCTOTHBIN IETEKTOP, ONOPHBIN KOHTYP KOTO-
poro Nogk;uovaercs K BuBoay 8. UMeloluecs B cocraBe MUKPOCXEMEI
JJIEMEHTBI TIOAABUTENS IIYMOB 38€Cch He ucnonb3yorcs. Juox VDI
ofecreuunBaeT CrabWIM3ALMIO NONOXEHUsS paboyeli TOYKM KoMIapa-
Topa VT3, 4to coxpaHsieT BBICOKYIO UyBCTBUTEILHOCTh MPUEMHUKA
B [IIMPOKOM [UATa3oHe TEMIeparyp U MUTalomux HanpsixeHuit. Ero
NpUMeHEHUE TIO3BOIMIIO OTKA3aThCsl OT CTa0UIM3aTOpa HANPSIKEHU ST

IMUTaHUS.

ZQ2

(%]
£y

9/ 10

0, 1Mk
R6 ci14

3.3« 680 3

VD1 -KA5226 DA1 - K174XA26

VT1, VT2 - KN303A ZQ1 - 26,655 MIy,
VT3 - KT3102E ZQ2 ~ dN1n-61,01

Pue. 5.61. [puHunnuansHas cxema npnemMHuKa
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Aetanu v KOHCTPYKLUA

Muxkpocxema DA1 Moxer ObITh 3aMeHeHa MOJIHBIM UMITOPTHHIM
anamoroM MC3359. Kpapresniit pesoHatop ZQ1 u kepamuueckuit
bunerp ZQ2 n0nXHB! OBITH pacCUMTaHBl Ha o0ecriedyeHMe Npome-
XyTOUHOU 4acToThl 465 (455) kI’ npu pabote ¢ COOTBETCTBYIOMUM
KBapueM B IepemaTuuke. [lapaMeTprl BXOMHOrO M Harpy3o4Horo
Kontypa YPU rtakue xe, Kak y BapuaHTa Ha puc. 5.58. Karymxa
csi3u L4 umeer 3 Butka nposofa auamerpom 0,25 MM, HAMOTaHHOTO
noepx L3, OmopHBIA KOHTYp YaCTOTHOIO JI€TEKTOpa CTAHIAPTHBIN
Ha yacrory 465 (455) xI'u. Ero nmapaMeTpsl nipu caMOCTOATEIbHOM
M3rOTOBJIEHUM MOXHO TIOCMOTPETD B IIPEJIbIIYIIUX BApHAHTaX.

IMevyarHas rulara npueMHUKa U300paxeHa Ha puc. 5.62. Bee Kore-
OaTe/IbHBIE KOHTYPBI JIOJIKHBI OBITh CHa0XeHb! 9KpaHaMu.
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Puc. 5.62. [Nlevarrast nnara

HacTtpoiika

Hacrpoiika npou3BoguTcs Nno curHajaM cobCTBEHHOro nepenat-
quka. [lopkmouus ocimsutorpad K BEIBOAY S MUKPOCXEMBI, YTOUHSIOT
MOJIOXEeHYe CepIeYHUKOB BXOIHOTO ¥ Harpy304HOro KOHTYpa, n100u-
BasCh . MAKCUMANbHOM aMIUIMTYAbl HAIPSIXEHUST IPOMEXYTOUYHOM
9acTOThl. HacToTy, MU HAJTMYUM BO3MOXHOCTH, MTOJe3HO U3MEpPUTH,
M eC/IM OHA OTIMYaeTCst OT HoMuHana 465 (455) k' Gonblie, yeM Ha
2 xT'u, HeoOXOMUMO NMOACTPOUTL YACTOTY IeTepojMHa CepaeYHUKOM
Karymku LS.
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IMepexmouus ocuuiorpad Ha 6asy Tpansucropa VT3, nobu-
BAalOTCA MaKCUMJIbHOU aMIUIUTYIbl HabliomaeMbIX OTpULIATEIbHBIX
UMIyJIbCOB BpalleHUeM ceprevyHuka kaTymku L6. Eciu nabmonae-
MBI€ UMIY/IbChl UMEIOT MOJIOXUTEbHYIO MONAPHOCTh, 3TO O3HAYAeT,
YTO KOHTYp IMCKpUMUHATOpa CHJIbHO PAccTpO€H IO OTHOLIEHHIO K
tTpedyeMoif yactore. Bpamenuem cepaednika Heobxonumo 100UThCs
UMEHHO OTpULIATEe/IbHON NOMSIPHOCTH Y BBIXOIHBIX UMITYJIhCOB,

Ecmu reteponuH He Bo30yXmMaeTcsi, 3TO CBUIETENILCTBYET O TOM,
49TO NpenycMoTpeHa pafoTa KBapLEBOIO pE30HATOpa Ha TpeThei
MEXaHHUEecKO# rapMoHMKM. B 3TOM cirydae cxeMa NOIKJIOYEeHHUs
KBapia Io/KHa ObITh Takas xe, Kak Ha pHc. 5.60.

Ipu HanpsixeHuy nMUTanus NpueMymKa 6onbiue 5 B neobxomumo
Ha BBIXOJIE BKJIOUUTL pe3nctop Bemuuunoi 10—15 xOwm, 4Tobsl He
BBIBECTU U3 CTPOsI BXOIHBIE 1ienu pemmdpaTtopa.

5.5.6. NpunemHnk Ha Mukpocxeme MC3361P

MpuHuyuNuanbHan cxema

IpunnumuansHas cxeMa NpUeMHUKA NPUBENECHA Ha puc. 5.63.
TIpumeneHa raneko He HOBast, HO XOpoLlIo ce0s 3apeKOMEH I0BaBIIAs
mukpocxema MC3361. Ee nacnoprHas 4yBCTBUTENIBHOCTL 2,6 MKB,
OIIHAKO YYBCTBUTEIBHOCTb IIPUEMHUKA MOXET ObITh JIETKO YJIy4IIeHa
10 0,5 MkB. JI11s1 3TOro J0CTaTOYHO BKIJIIOUYMTH Ha BXOJIE areproauye-
ckuit YPY nHa nonesoM Tpan3ucrope KIT303E (puc. 5.64). Ha neuat-
HOI! NJ1aTe MPUEMHUKA, IIPUBOAUMOMN HUXE, MECTa IJIsl 3TUX 3JIEMEH-
TOB NIPEJYCMOTPEHBL.

MuxkpocxeMa npenctasiseT cofoil cynepreTepoiHHbI pueM-
HUK C OZHOKpaTHBIM IpeobpasoBaHueM dacToTtel. YacToTta rerepo-
IMHa crabunusnpoBasa kBaprem ZQ1. Karymka L2 npexgHazHayena
U1 o6ecreyeHus TOYHOro COBMAAEHUs MPOMEXYTOYHON YacTOTHI ¢
LIEHTPaTbHOH 9acTOTOM NMbe3oasiekTpudeckoro ¢misrpa ZQ2, Bxos-
arero B coctaB YITY.

B kauecTBe OMOpPHOro 371€MEHTa YacTOTHOIO JMUCKPUMHUHATODA,
BXOISILIETO B COCTAB MUKPOCXEMBI, UCMONb30BaH pe3oHatop ZQ3 Ha
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Puc. 5.64. Cxema YPY

qactory 465kI'n. Ilpu oTcyTeTBUM Takoro pe3oHaTopa MeXJy BhIBO-
0M 8 MHUKpPOCXEMBI U IUIIOCOM MCTOYHHKA MUTaHUs, BMECTO ycTa-
HOBJICHHBIX Ha CXEME 3IEMEHTOB, MOXET ObITh BKJIIOYEH Mapauieib-
HbIll KosnebarenbHBIM KOHTYp, HACTPOEHHBIH Ha 465 kI, B xauecrse
MHIYKTUBHOCTH TaKOro KOHTypa MOXHO C YCIIEXOM HUCIOJb30BaTh
KaTyWKy Ha cTaHIapTHOH apMartype oT ¢uisTpos 114 npomsliien-
HBIX TIPUEMHUKOB MHIyKTUBHOCTBIO 117 MKI'H. Koniencarop Kou-
Typa mo/ixeH uMerb eMxocTh 1000 nd. BeiBox 9 MUKPOCXEMEI SIBJIsI-
€TCA BBIXOJOM YaCTOTHOTO g€TeKTopa. PuwibTp HUXHUX dacToT Rl,
C6 obecrieynBaeT NogaBaeHUE BLICOKOYACTOTHBIX IIYMOB Ha BBIXOE
JIeTEeKTOopA.

UYepes paspenurensHulilt kKoHgeHcatop C7 NMpUHSATHIE UMNYILCHI
MOCTYMAIOT Ha BXOJ ONepalMoHHOTO ycusnTens (BeiBox 10), umero-
nierocs B cocraBe MukpocxeMsl. Ero koadgdunuenr ycuneHns onpe-
nensaerca pesucropoM R3. C Bbixona OV (BeiBox 11) ycnieHHBI cUr-
HaJl TIOCTYMAET Ha CEIEKTOP UMILY/ILCOB.

ITorenuuomerp R4 obecrieynBaer ycraHOBKY MOPOroBOTO Harpsi-
xenus Ha Bxoge OV, npensTcTBYIONIEero MpPOXoX IEHUIO IIIYMOB Ha €ro
BeIXo. Ecnu mpueMHUK OymeT UCIOIbh30BATHCS ABTOHOMHO, Cellek-
TOp UMITYJICOB U MOC/IEAYIOWMHA netrdpaTop — a 3T0 YacTh CXEMBI,
HadMHaomascs ¢ anementa DD1.2 — u3 cxeMsl U3BIMAOTCH, U K
seiBony 11 DAL nonkmouaercs HopMaan3aTop UMITYJILCOB (pHC. 5.65).
Ecnu noppasymeBaercst UCIIOIb30BAHUE B COCTABE anmnapaTypsl Mpo-
NOPLUMOHANBHOTO YIpaBJeHUs, TO 1iejecoolpa3Ho cobupark BCIO
CXeMy BMeCTe ¢ AemudpaTopoM, NOToMy uTo peimudparop paspaba-
THIBAJICSI UIMEHHO TI0J] 3TOT BapUaHT IMPUEMHHUKA,
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VT1, VT2
KB3156

Puc. 5.65. Hopmanuniarop umynscos

Cenextop uMnyascoB cobpad Ha Mukpocxeme DD1 u obecnieuu-
BaeT NpeoOpa3oBaHNE BHIXOIHEIX UMIIY/ILCOB NMPUEMHUKA UCKAaXEH-
HOU (popMBI B IPAMOYTOJILHEIC, C KPYTHIMU GPOHTAMU U TOCTOSTHHOM
AMIUTATYIOM. DTO HEOOXOAMMO A HOpManbHOU paboThl pacrpe-
JleadTeNst UMITYJIbCOB Ha Mukpocxeme DD2. Kpowme toro, cenexkrop
BBIEJISIET U3 TIPUHATOIO CUTHAJIA CUHXPOTIay3y.

MpuvHUKN peicTBuA

Jlornyeckas 4acTh cxeMbl NPHEMHHKA paboTaer CleNyIomuUM
obpasom. [lonoxureibHble UMITY/IbCH ¢ BEiBO 11 DAL (puc. 5.66, 6)
nogalorcss Ha anemedt DD1.2 maa Hopmanuzauuu. C ero BeIXoga
UMITYJIbChl CTAHIAPTHON aMIUIUTynbl (pHe. 5.66, ) mocTymaloT Ha
cuetHbIt Bxon 14 mukpocxemsl DD2. I1pu Hanuyuy HU3KOrQ YpOBHS
Ha 13 BrIBOzE 3TOH MUKPOCXEMBI CUET pa3peleH u Ha BhIBojax 2 U
4 mocnenoBatebHO BO BpPEMEHM MOABJSIIOTCS MEPBHI M BTOpOH
KaHaJIbHBIE UMITYJIbChl COOTBETCTBEHHO (pHC. 5.66, 3, ).

IToMuMO 3TOro, HOpMAaNM30BaHHBIE MMIIYJIbCHI MHBEPTUPYIOTCS
anemeHToM DD1.1 u 3amyckaioT CxeMy BBIIEJEHUS] CHHXPOIAY3H,
cocrosamyio u3 anemeHtoB VD1, R6, C13, DD1.4. OrpunareisHeIMU
umnyascamu ¢ Beisoga 3 DD1.1 xonupencarop C13 6ricTpo pa3psixa-
€TCcs Yepe3 MaJIo€ CONPOTUBJIEHUE OTKPBITOro auona VD1 1o Hyns u
MEUIEHHO 3apsDKaeTcs B May3ax MeXay UMNYJIsCaMy Yyepe3 pe3ucTop
R6 3HauMTENBHOMN BETUYUHEL.

IlocrosiHHass BpeMeHM 1€ 3apsiga BuOpaHa TakMM o0pasoM,
YTO gaxe IpHU MaKCUMAIBHON UIUTEIbHOCTH KAaHAJIBHBIX MMITYJIb-
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Puc. 5.66. Sriopui Hanpsixernit B gelungparope

COB HaIpsIXEHWE Ha KOHIIEHCATOpe HE yCIIeBaeT JOPAcTH IO YPOBHS
JIOTMYECKOH eHULbI (pUC. 5.66, d) 1 HanmpsKeHUE Ha BBIXOZE JJie-
menra DD1.4 ocraercs paBHeIM Hym0. 110 0KOHUaHUU TTOCTEHETO
KaHaILHOTO UMITYJ/IbCA HATIPSIKEHNE Ha KOHIEHCATOPE Yepe3 HEKOTO-
poe BpeMs IOCTUTAET eMHUYHOro YpoBHs, u aneMeHT DD1.4 «onpo-
KUIBIBAaETCsI» . I1070XUTEbHBIM CKaYOK HAaNPSIXKEHUS, COOTBETCTBYIO-
mui nepeaHeMy GpOHTY CUHXponay3bl, 4yepes3 nuddepeHIupyIOnIyo
uenouky C15, R8 noytaercst Ha Bxon o0Hy/IeHus cueTunka DD2.
IlepBbIii Xe U3 NMpUILEAIINX UMITYILCOB CHHXPONAay3bl ¢ BeiBoma 11
DD1.4 wepes muon VD2 3apsixaer koHgeHcatop Cl4, obecnieunBas
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Ha BeiBoste 10 DD1.3 Hy/eBoe HanpstKeHue, KoTopoe, Oyny4du NnojaH-
HbIM Ha Bxon 13 DD?2, obecnieuuBaer paspelieHue cyera UMITYIbCOB
no Bxony 14. ITocTosiHHas BpeMeHM 1€nu pa3psja KOHJEHcaTopa
C14 BribpaHa HacTOABKO 00JBIION, YTO OH HE ycIieBaeT 3HAYUTENbHO
paspsIMTECS B MIPOMEXYTKAX MEXIY WMIYJIbCaMU CHHXpOIAay3bl,
yeM obecrieurBaeTcs pa3pelIeHUe CUeTa Ha BCE BPEMs IIPUCYTCTBUS
" CUTHaIa Ha Bxone INpueMHuka. [Ipu BBIKJIIOYEHUM IepepaTyuKa
BXOJHOW CHrHan mponamaeT, KOHIeHCATop MeUIEHHO pa3psiXaeTcs
no Hyas v Ha Beixone 10 DD1.3 nosiBasieTcsi BBICOKMM NMOTEHIUAT,
3ampemas cyer mMukpocxeme DD?2. [lenaercs 310 miA TOro, 4To0bl
CYETUYMK He cpabartblBal OT IIYMOBBIX BEIOPOCOB Ha BBHIXOjIE€ NpUEM-
HUKa, 9TO NpUBOaKIO Obl K GecropsiIodHOMy cpalaTblBaHUIO pyJie-
BO¥ MalllMHKY U PETyJasiTOpa XoIa 4, B UTOre, K «I10IepruBaHUsIM»
Monenu. HanpsixeHue nutaHus NpueMHUKa XeJlaTeJIbHO 3acTabuiu-
3MpOBAaTh.

Aetanu U KOHCTPpYKLIUA

Ilevatnas mnaTta npueMHuka uzoOpaxeHa Ha puc. 5.67. ITyHk-
TUpHasg JMHUA nox Mukpocxemoi DD1 ofo3Hadaer nepemeruky,
KOTOpYI0O HEOOXONMMO BIasiTe CO CTOPOHBI ji€Taleli Iepej MOHTa-
xoM MukpocxeMsl. K koHTakTy X1 npunausaercs aHTeHHa (OTpe30K
nposofa mmuHoit 1530 cm), k X2 — npoBox nuranus. Ha mare
B HeTIOCPENCTBeHHOMN OIM30CTH OT 3TOro KOHTaKTa MPENyCMOTPEHO
MECTO [1/11 YCTAHOBKU MECTHOTO CTaOMIM3aTOpa HaMpsixeHus Ha 5 B,
nanpumep K1157EHS02A. X3 u X4 coenuHAIOTCS C BXOIOM peryJisi-
TOpa XoJla U PY/JI€BOi MAIUMHKK COOTBETCTBEHHO.

B cnydae 3amensl pesoHatopa ZQ3 Ha xoje0aresbHBI KOHTYP,
KaTyllKa BIAUBAETCs B OTBEPCTUs, NpemHa3HauyeHHble mia ZQ3 u
C5, a KOHTYpHBIH KOHjIeHCaTOp —— BMecTo pesucropa R2. Karymika
conepxuT 78 BUTKOB mpoBoja muameTrpoM 0,12 MM u romenieHa B
(heppuUTOBEIIi cepiieYHUK OT CTaHIAPTHBIX Karyiiek [T mpoMsIiuieH-
HBIX IpUEMHUKOB. Hannyue 3KpaHoB Ha KaTylIKax HeoOs13aTeIbHO.

Bce nocrosiHHbIE pe3UCTOpEI B NpMeMHUKe — Tymna MJIT-0,125.
Moncrpoeunsit R4 — CI13-19a. Konnencaropst C13, C14 — Tuma
K73-17, Bce ocransHble, Kpome C7 u C10, kepamuyeckue tuna KM-6
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Puc. 5.67. [NleyarHas nnara npueMHuKa

wm nuMmrioptHsie auckossie. C2, C4 n C5 obs13arebHO JOTKHB HMETE
xopomuiit TKE (M33, M47).

IIve3oanexrpuyeckmit Guastp ZQ2 mapku @II1I11-61-01 wmm
eMy aHaJIOTHYHBIii Ha yacToTy 465 k'l ZQ3 — nbe3031eKTpU4ecKuil
pe3oHaTop Ha vactoty 465 kI'u. KBapuesslii pesonatop ZQ1 — Ha
yacrory 26,655 MI'u. Karymku L1, 1.2 — Ha xapxacax, aHaJIOTH4HBIX
BBIIIEONUCAHHEIM. VX naHHble IpuBenensl Ha puc. 5.63. Mukpocxema
DAl moxer ObITh 3aMEHEHA aHAJIOTMYHBIMU YCTPOUCTBAMU APYTUX
¢upmM npoussonuteneit LM3361 nnn KA3361.

HacTtpoliika

Hacrpoiiky npueMHuxa yno6HO NpoU3BOIUTEL MO CUTHAJAM Mepe-
naryuka. [IpueMHuK ¢ nomxiIOYeHHOU aHTeHHOU HeoGXomuMo pac-
nonoxurh Ha paccrosHuu 50—100 cM OT BKIIOYEHHOro mnepenar-
YMKa U MOAKJIIOYUTH ocLwuiorpad K BeiBoxy S5 Mukpocxembl DAL
Ha sxpaHe momxHbl HabmIODAThCA CUHYCOMIANbHBIE KONEDaHUA Ha
yacrore, IpUMepHO paBHOH 465 k1 (pe3ynsTaT B3auMONeiCTBUS B
cMecuTese BXOOHOTO CUTHAJIAa U TeTepPONUHHOTO HAaNIPSXKeHH).

IIpoBepsaTs Hannuue xonebaHWil reTeponrHa HENOCPENCTBEHHO,
MONKJAIOYASACh K BHIBOAY 1 Wi 2, He cienyeT, Tak KaK NOOKJIoYeHHe
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ocuyutorpada MoxeT NMPUBOIUThL K CPBIBY reHeparimu. Bpaiuenuem
cepueyHukoB karymek L1 u L2 HeobxoguMo nOOUTECS MakCUMYyMa
aMIUIUTYIBI HabmonaeMbix konebanuit. [11s1 Gonee TOUHOM HacTpofxy
KaTyHIeK, epeaT4yK 11eJ1eco0bpa3Ho yaaisarh OT NPUEMHHKA B IIPO-
11ecce HaCTpPOHKH, OCTaBsAsA YPOBEHb CHrHaJla HA JKpaHe OCLMIUIO-
rpaca MUHHUMAaJIbHO HEOOXOMUMbBIM JJ1 HabMIOneHUL.

OrcyrcrBue xonebaHuii MpOMEXYTOYHOH YacTOTHl Ha BBIBOIE 5
npy MOOOM TIOJIOXKEHUH CepreyYyHUKa KaTymku L2 cBuIeTeNnseTByeT o
TOM, YTO TeTepPONUH He BO30yXnmaercs.. Eciu MOHTaX BLITONHEH Mpa-
BWJIBHO Y KBapII 3aBeIOMO MCIIPaBeH, MOXKHO NONpoboBaTh nogodparts
eMKocTb KonzpeHcaropa C4 B nipepenax 24—75 n®d. OTpuriatenbHbIN
Pe3yAbTaT FTOBOPUT O TOM, YTO PE30HATOP FAPMOHMKOBEIH U €10 HYXHO
BKJIOUMTb B COOTBETCTBUH CO CXeMOii, IpUBeIeHHOI Ha puc. 5.60.

Cnenyromuii 3tan Haubonee orBeTCTBeHHbIA. OT TLIATENIBHOCTH
HACTPOYKY YaCTOTHOTO IUCKPUMHUHATOPA CYIIECTBEHHO 3aBUCUT YYB-
CTBUTENIbHOCTEL MTPUEMHUKA, & 3HAUYUT U Ka4eCTBO paboThl CUCTEMEI B
1iesioM. Ocuwiitorpac NOAKIIYAETCs: K TOYKE COeIMHEHUS pe3UCTopa
R1 u xonpmencaropa C7 (Bbixon ¢unbTpa HHU3KOH YacTOTHI YacTOT-
Horo nerexkropa). [Ipy BKIOYEHHH niepenaTyuka BMECTO HIYMOB Ha
9KpaHe MOMXHBI MOABUTHCS OTPHUIIATENbHbIE MUMITYJILCH IPUMEPHO
TpeyroabHoii hopMmsl (puc. 5.66, a).

OrcyrcTBre MMITY/IBCOB JTHOO TOJMOXUTENbHAsT MX MONSIPHOCTD
TOBOPAT O TOM, YTO 4YacToTa Mcronb3yemMoro pe3oHaropa ZQ3 He
paBHa TouHO 465 kI'11. B atom cnydae Bmecro C5 Heobxonumo Bpe-
MEHHO BIasATh, HA KaK MOXHO Oosee KOPOTKMX NMPOBONHMKAX IMOf-
CTpOeuHbIi KoHageHcaTop Ha 25—150 n®, u BpaieHueM ero poropa
OOOUTHLCS aMIIIUTYIB! OTpUIIaTeNnbHBIX UMITyLcoB 0,3—0,4 B.

W3MepuB NONy4YMBILYIOCS] EMKOCTh, BIIASITh IOCTOSIHHBIM KOHIEH-
carop. B cnmy4ae ucnons3oBanus onopHOro xonebareLHOro KOHTYPa,
TOro Xe 3(p¢exra 1oOUBaOTCA NOACTPONKOM CepleuyHrKa KaTYLIKU.
HeobxognmMo nMeThb BBUAY, YTO HACTPOMKA YaCTOTHOIO JUCK PUMUHA-
TOpa BO3MOXHA B TpeX TOYKAX, IB€ U3 KOTOphIX JoxHbIe. [Ipu3nakom
JIOXHOUM HaCTPOWKM SIBIAETCA TOMOXUTeNbHAs MONSIPHOCTL HABIIIO-
JaeMbIX UMITYJIbCOB.

ITepexmounts ociputorpad Ha BeiBoxg 11 DAL u noreHimome-
TpoM R4 noburscst Ha axpaHe ocrwurorpada nogasieHus IyMOBOH
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JTOPOXKHM B OCHOBaHUM UMITYIILCOB (pHc. 5.66,0). [IpokoHTpOnupoBath
SMIOPHl HAIIPSXKEHWH, IIpUBENEHHbIE Ha pHC. 5.66, B COOTBETCTBYIO-
IIMX TOYKax CeJeKTOpa M pacrpenenauresiss uMnynabcos. [lpu orcyr-
CTBHM OIIMOOK MOHTaXa 3Ta YaCTb CXeMbI HACTPOIKY He TpebyerT.

5.5.7. MNpueMHuk
C ABOMHbIM Npeobpa3oBaHueM HYacToTbl

NpuHununuanbHasa cxema

B [15] npennaraercs: cyimeCTBeHHO yIy4lIUTb XapaKTepUCTUKU
NpUeMHHKA, TIPUMEHUB JBe OnMHaKoBble MHUKpocxeMbl MC3361P.
Bemrpelm 1ocTuraeTcst B OCHOBHOM 3a CYET TOTO, 4YTO mepBast Ipo-
MeXYTOYHAas YyacTOTa BEIOpaHa JOCTaTOYHO BbicOKOH — 10,7 MI'm.
B 3TOM Cnyyae 3epkanbHBIA KaHal OTOABUraeTcst OT OCHOBHOTO HA
21,4 MTI'n, yro no3BonseT 3¢ GhEKTUBHO €TI0 MOAABISITL C ITOMOIIBIO
NpOCTeMIlero OqTHOKOHTYPHOTIO IIpecesiekTopa.

A 3TO O3HayaeT, YTO YpOBEHb BHEUIHMX LIYMOB YMEHbIIaeTcs
ITPaKTHUYECKU B MONTOpA pa3a, 3a CYET 4Yero U pacreT YyBCTBUTEN -
HOCTb. B ykazaHHOI cTaThe OHa 3ajexyiapdpoBaHa paBHoit 0,35 MxB.
Ha puc. 5.68 npuBeneHa cxeMa, o3auMCTBOBAHHAS U3 3TO CTATLU.
Muxkpocxema DA ucnionb3yercs: yacTUYHO, B Ka4eCTBe IIepBOM CTy-
rleHy Ipeobpa3oBaHud 4acTOThL. IIOCKONBKY yacTOTa reTepoiMHA
JOCTAaTOYHO HU3Kas M KBapil paboraeT Ha epBOi TapMOHHUKE, HET
HeoOXOMMOCTH IPUMEHEHH KOsleDaTeIbHOrO KOHTYPa B €70 LeTsX.
BxJtoyeHne BTOpOil MUXPOCXeMBI HUYEM HE OTIMYaeTCs OT IMpenbl-
Oyl1ero BapuaHTa IpUEMHHKA, KpOMe, eCTECTBEHHO, IeTepOANHHBIX
Lernemn.

OdeTtany ¥ KOHCTPYKUMUS

Bce xonnencaroprt, xpoMe C13 u C16, momxnb! OHITE Kepamu-
YECKHMMY, Y IUIEHOYHBIX CIIMIIKOM BeNIMKa COBCTBEHHAs] MHIYKTUB-
Hoctb. Karymka unpyktuBHoctd L1 comepXur 6 BUTKOB IIpOBOjA
avaMeTpoM 0,16—90,2 MM, HAMOTaHHBIX Ha KapKace JUaMeTpoM 5 MM
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Puc. 5.68. MNpuHunnuansHas cxeMa npueMHuKa
C [1IBOIHLIM TPec6pa30BaHNEM HacTOThbl

¢ pe3bOOBBIM NONCTPOEYHBIM CepreyHUKOM M4 U3 kapOOHHMIBHOTO

XKeJjiesa.

IleyaTnast mnata npuBeneHa Ha puc. 5.69. Kpome snemeHTOB
paccMaTpuBaEMOro NPUEMHMKA, Ha HEH pa3MmewieH u gemugpparop
KOMaH[{ IIpOMOPLMOHANILHOIO YIpaBjeHus], MOTHOCTHI0 aHAaJIOTHyY-
HBIi IIpUMEHEHHOMY B MpelblAyieM BapuaHTe. [[1g ynpomeHus
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PUCYHKa MevyaTHOH IL1aThl 31ech coeslaHa NepecTaHOBKa JJIEMEHTOB,
Bxo#sunux B coctaB DD1, yto HuKaK He BiusieT Ha paboTy CXeMBl.

Ecmu nmemmdgpaTop He HyXeH, y meyaTHOH ILIaThl OTCEKAETCsA
MPaKTHUECKU BCs €e HUXHSA MOJOBUHA, U BBIXOOHOH CHUTHAN Mpu-
eMHUKa B BUJIE MMOJIOXKUTENBHBIX UMITYJIBCOB AMIUIMTYIOHA HEe MeHee
200—250 MB, caumaertcs ¢ BeiBoga 11 MukpocxeMer DA2.

Hacrtpoiika

Hacrporika npueMHUKa CBOOUTCS K PEryIUPOBKE BXOTHOIO KOH-
Typa MO MAakKCUMyMy HamnpsKeHUs] IPOMEXYTOUHOH 4YacTOTHl Ha
BeiBOne 6 DA2 u noxbopy BenuuuHbl C11 o MakcuUMyMy OTpHIia-
TeJIbHBIX UMITYNLCOB Ha BeiBone 10 DA2. J/lanee norenimoMeTpoM R6
HeoOXOmUMO YCTaHOBUTH TaKOe MOCTOSHHOE CMenieHue Ha BBIBOIE
10, npy KOTOpOM Mpomnajaer LIYMOBask TOPOXKa B OCHOBaHUHU IIps-
MOYTONBbHBIX UMNYILCOB Ha BeIBo#e 11. HacTpoiika npousBoauTscs
110 CUTHaJIaM repenaTyrKa.

HanHble KBapieBBIX pe3OHATOPOB M (WJILTPOB TIPUBENEHBI A
YacTOTHI BXOMHOro currasa 27,12 MI'tr. IToHsITHO, YTO MOXKHO UCTIONb-
30BaTh Y Ipyrue KoOMOMHAIMY rapaMeTpoB 3TUX JIEMEHTOB. Baxno
TOJNBKO, YTOOBI OBUTH ObecTieueHbl paBeHCTBA frqy = |fux— fzoil ¥

fz04 = 1fz02 — fz0sl-
5.5.8. MNpuemuunk Ha mukpocxeme MC3372

NpuHuunuanbHag cxema

B Tpu paza 1yuiyo yyBCTBUTENBHOCTD, YEM MPENbINYIasl, UMeeT
mukpocxemMa MC3372. Ha puc. 5.70 uzo6paxeHa cxeMa rpueMHUKa
Ha ee Daze.

ITocnemoBaTenbHO ¢ aHTEHHOHN BKIIIOYEHA VATMHUTENbLHAS KaTyll-
ka L1, obecrnieyuBaroias KOMIEHCAITUIO EMKOCTHON COCTaBISIOMEN
YKOpPOYEHHOH aHTEHHHI, YTO O1arOTBOPHO CKa3bIBAETCS Ha ee Cora-
COBaHUM C BXOIHBIM KOHTYpoM. COOCTBEHHO BHIXOIOM NpHEMHHKA
ABJIIETCS BBIBOA 9 MUKPOCXeMEl. Boinenennsiii uM curnan yepes PHY
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Puc. 5. 70. lNpuHunnnansHas cxeMa npueMHuka Ha Mukpocxeme MC3372

R2, C12 nanee nocTynaer Ha OniepaLyOHHBIN yeunuTens (BuiBon 10),
XK03(PUIMEHT Nepenayd KOTOpOro omnpeznensercd pesucropoM RS.
K Berxony ycunurens (BeiBox 11) nonxmouen KoMrnapaTop Hamnpsexe-
HU, PeaIM30BaHHbIA Ha 2leMeHTaX BCTPOEHHOro IyMOTIONaBUTEIA.

[Tpuemnuk nenecoobpasHo (HO He 06s3aTeNbHO) UCIIONL30BATDH
COBMECTHO € nelu(ppaTOpOM U KaHAJIbHBIM paclipenenuTeneM, pea-
JM30BaHHBIM Ha MUKpocxeMe DD1. Ha ero Bxox nopaioTcst oTpuna-
TeJIbHbIE UMIYJILCHI HOPMUPOBAHHOM aMILTUTYbI € BBIXO/1a KOMIIapa-
Topa (BhIBOX 14).

Onementsl VD1, C14 u R9 obpasyioT meTekTop CHHXpOMay3bl.
PaGotaer on caeayiomum oOpasom. KopoTkie orpuuaTesbHble
MMIYJIbChI, COOTBETCTBYOIIME (DpOHTAM KOMaHaHbIX (puc. 5.71, a)
NofaloTCsl Ha AMHaMudyeckull Bxom cuerynka DDI1. Cuer Bemercs
[0 TIOJIOXUTENLHBIM TepenagaM 3TUX UMNYILcoB. B pesynbrare Ha
BbiBOze 2 DD1 nosBiAoTCsa KaHabHble UMITYJIBLCH MEPBOrO KaHala
(pmc. 5.71, 6), a Ha BuBOne 4 — BTOpoOro (puc. 5.71, ¢). Kaxnblii u3
KOPOTKUX BXOOHBIX HMMIIYJILCOB ycrieBaeT depe3d muonm VDI 3aps-
muth koHnmencatop Cl4 no HanpsDKeHWs NMTaHMs, neflasl TOTeH-
LIMal BeiBozne 14 paBHBIM NPakTHYEeCKH HYMO. B ipoMexyTke MexXny
UMITYJIbCaMU KOHIEHCaTop pa3psxaercs uepes pesuctop RO.
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Hanpsxenue na BeBome 14, onpenenseMoe BbIpaXeHHEM
U,y = U, — Ucys, HapacTaer no 3xcrionente. ITocrosHHas Bpe-
MeHHM pa3psna BuHOpaHa Taxoi, YTO HApacCTalollee HamnpsXeHne He
yCIieBaeT JOCTUYb YPOBHs cpabaTwiBanus (nmpumepHo U, . /2) Bxona
cbpoca 3a BpeMsi KOMaHIHOTO MMMynbca. HanmoMHuM, 4to Maxcu-
MaJlbHast IJTUTEIbHOCTh KOMAHIHOTO MMITYTbCa MOXET COCTaBJIATh
2 mc. Cunxponay3a nmeet JUIMTenbHOCTb Ty, MUHMMYM B 1Ba pasa
HOonbIIyIO, TO3TOMY NIPOMCXOIHT MpeBhIlleHre nopora (To4ka A Ha
puc. 5.71, 6), u cuetuux obuynsiercs. Janee uukia paboTsl YCTpOIi-
CTBA [TOBTOPAETCSL.
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Puc. 5.71. Srniopbi B xapakTepHbIX TOuYKax getumgparopa
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AeTann v KOHCTPYKLUS

IleyaTnas mnmara npueMHUKa wu3obpaxeHa Ha pue. 5.72.
ITockonbKy MOHTaX HOCTaTOYHO IUIOTHBIN, BO U3bexkKaHue caMOBO3-
OyXneHus IpUEMHUKA TUIATy 11€7eCO00Pa3HO U3TOTOBUTL M3 IBYX-
CTOPOHHETO CTEeKJIOTEKCTOJUTA, MCHONb3yss (DONBIY CO CTOPOHBI
YCTaHOBKH feTajlell B KauecTBe obuiero npoeoga. BricokoyacToTHble
KaTYILKH Jy4lle CHaOIUTh 3KpaHaMH.

I1pu Bxonnoi yacrore 27,12 MI'u kBapueBbii pesoHarop ZQ1 poi-
XKeH ObITh Ha 26,655 wm 27,585 MI'n, ®unstp ZQ2 1 pe3oHaTop 4acToT-
HOro auckpumuHaropa ZQ3 — na 465 kl'u. Karymku HamatbiBarorcst
npoBofoM araMeTpoM 0,16 MM Ha LTMHAPUYECKVX KapKacax IMaMeTpOM
5—6 MM ¢ KapOOHIWILHAIMYU MOACTPOEUHBIMU cepredHrkamu. L1 conep-
xwr 12 putkoB, 1.2 — 6, a L3 — 9 Burkos. Pesucrop R4 ycranasmsaercs
Ha TIaTe BEPTUKAIBHO. Bee KOHIEHCaTophl, KpOMe IEKTPOIMTUYECKHX,
kepamuyueckre, C14 xenatensHO NPUMEHUTh IUIEHOUHbIH, YTO0bI UCKITIO-
YUTb BVSTHHE TEMITEpaTypbl Ha HACTPOHKY nemmdparopa.

HacTtpoliika

MeTonuka HacTpOUKY NpUeMHUKA aHAJIOTWYHA BapuaHTaM, pac-
CMOTpPEHHBIM B Ipenplnymux naparpacdax. B memmdpartope mocra-
TOYHO TOJNBKO IogobpaTh eMKOCTh kKOHneHcaTopa Cl4 B nuana3oHe

0,047—0,1 Mr®, pobduBasiCh

< S0 ODHYJIeHUsT CUETYUKA TONBKO
=X - - OT UMITYJICOB CUHXPOMAY3bl.

O g e |- 2| OcuwinorpaMMel Harpsxe-

olomaN " y PO QN HUi na BeiBOAax 14, 15,2 u 4

== 43 2 e mukpocxemMsl DD1  1omkmbl
_1;;3 ) == " X MaIO OTIMYaThCcst OT rpadu-
11 o d KOB, MpPHUBENEHHBIX Ha pHC.
R 5.71, a, 6, 6, ¢ COOTBETCTBEHHO.
[TonsitHO, uYTO HAGMOOATH
: OCLWUIOTpaMMBl - HEODXOTHMO
@I 1P BKJIIOYEHHOM MepenaTirke
KOMIUIEKTA PagyoyIipaB/ieHusl.
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5.5.9. NpueMHuk Ha Mmukpocxeme MC3371

MpuHLUNnanbHag cxemMa

Muxpocxema MC3371 maio yeM oTiM4aeTcs OT IIpedblayiiel, HO
oHa neuessie. B [16] ory6iugoBaH HeIul0xXoli IpMeMHUK Ha ee base.
IIpusBeneM cxemy npueMHuKa (pHc. 5.73), paccUMTaHHOTO Ha paboTy
€ BXOIHBIM CUTHAJIOM yactoToii 27,12 MI'.

OcnosHoe npeamymectBo rpuMeHeHust MC3371 3akniouaercs: B
Ype3BBIYafHO ITPOCTON peaiu3ariiy CXeMb! LIyMortogaBuress. s
ero pabotsl ucnonbiyercs Beixox RSSI — u3MepuTensi HHTEHCHBHO-
CTH PagHOYyacTOTHOrO curHana (BelBon 13). YBenuueHue HOMUHANA
pesucropa R1 1o cpaBHEHHMIO C TUITOBBIM (THITOBOE 3HAUEHUE IO
onucanuio — 51 kKOM) naeT BO3MOXHOCTD ITOIHATL HATIPsKeHHe Ha
BBIBOZle 13 10 ypOBHS, MO3BOJIAIOLIETO YIIPABISATEL pabOTON BHYTpEH-
Hero xmo4a MC3371. ns atoro Beixog RSSI (BbiBox 13) u yripaBiis-
IOLIMIA BXOx KJioua (BbIBOZ 12) coenuHeHsl Mexny coboit. [1pu BeIcO-
KOM YpOBHE BXOMHOro curtana Beixox kjmoua MC3371 (BeiBon 14)
HAXOOUTCSI B BLICOKOUMITETAHCHOM COCTOSIHMU U He BJIMSET Ha Mpo-

K BbiB. 16 DD1 €—— Op2

¢+ DA2 |9 ’
[a R3 = [Y]RS* Ci4
8 C10 2 7;( 620k {220Mmk
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0 MK 0 1MK Rgﬁ £
d
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4 ZQ3 / c15
}_6 11] 6« 47mx 2

oA1 1L ci6
1R6 0,01mk
7] 1x
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Puc. 5.73. MpuHunnuansHas cxeMa NpueMHnka Ha Mukpocxeme MC3371
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XOXIeHue MH(popMaiMoHHoro curdana Ha Bxox DDI1. Ilpu neno-
CTaTOYHOM YpOBHE BXOJHOTO CUTHAJa BHYTPEHHUH KJIIOU 3aMBIKaeT
BEIBOA 14 Ha «3eMII0» U OIOKUPYET MpOXoXAeHHe IyMa ¢ BHXoxa
MC3371 na Bxox DD1. Bro nossonsier u3bexarh CaMONPOU3BOIIL-
HOTrO cpabaTelBaHMs PYJIEBHIX MANIMHOK MPH BHKIIOUEHHOM Iepe-
JaTyUKe.

Ob6nynenue peructpoB DD1 i ¢opmupoBaHust TpaBUILHOM
HOC/IeNOBATENbHOCTH KaHAJIBHBIX UMITYJILCOB OCYILECTBIISIETCS] CXe-
Mo# BeigeneHus: cunxpornayssl R7TR8VT1RIC13. Cunxpoummynsc ¢
xoyutektopa VT1 nocrynaer Ha Bxox «D» DDI1 (BeiBon 15). Janee
DD1 ocymectBisier «pa3nady» [OCIea0BaTeNLHOCTH UMIY/ILCOB TI0
KaHaJbHBIM BLIXOJAM € MEPBOTO Mo YerBepThill (BeBOm 13, 12, 11
U 2 cootBeTcTBeHHO). IIpy XemaHuu YUCIO KaHaJIOB MOXHO YBENH-
YUTh, 3a1E€HCTBOBAB BTOPOH PErucTp, UMEIOIUHACS B KOPIyCe MUKPO-
CXeMBI, HO IUIaTy [PYU 3TOM NPUIETCS Nepenenars.

Hacrtpoiika

Cxema umeet BCero IBe TOUKHM HacTpoliku. Bo-nepseix, HacTpau-
BaeTCsd BXOAHOM KOHTYp Ha 4yacrory 27,12 MI'u no MakcuMymy kose-
Ganui Ha BeiBose 5 DA npu nepenaruuke, BKJIIOUEHHOM B PEXUM
HEMOIYIUPOBaHHOMN HeCyied. 3aTeM ociyuiorpad cienyer NOMKJIO-
YUTh K HUXKHEMY BEIBONY pe3ucTopa R2 u ybenuThesi B HAIMYKU OTpH-
LaTeNILHBIX UMITYILCOB aMIuiuTynoil He MeHee 300 MB. Ilepenarunk
JOJIXeH ObITh TepeBeieH B PEXUM U3JTyYeHUs KOMaHTHOM MOCKUIKHL.

Bo-BTopeix, nonbupaercs HoMMHaN pe3ucropa RS, ompene-
JAIOMEro ypoBeHb CpabaTbiBaHMSl BHYTPEHHEro KOMIaparopa.
Vka3aHHBIH PE3UCTOP 3aMEHSIeTCsl [OCIIeN0BaTeNbHON 1LIeTIOUKOM U3

' IOCTOSIHHOrO pe3ucropa HomuHajiom 220—330 xOM u niopcrpoey-
HOTO pe3ucTopa HoMuHaloM 1,5—2,2 MOwm.

BpamenunemM nopcrpoeuHrka TpebyeTcst HOMYYUTh NepBOil HOXKE
mukpocxemMsl DD1 umnynecel mupunoit 0,3—0,4 mc. Ilocne atoro
LieNOYKa BHINauBAETCs, 3aMePSIeTCs U 3aMeHsIeTCsl COOTBETCTBYIOIUM
MOCTOAHHBIM PE3UCTOPOM.
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HAdetanu n KOHCTPYKLUNS

Karymka L1 comepxwut 8, a L2 — 3 Burka nposona nuaMeTpoM
0,25 MM, HaMOTaHHOTO Ha KapKace quaMeTpoM 5 MM € pe3bOOBBIM
cepreyHukoM M4 u3 kap6oHuibHoro xene3a. Jpoccenu JIpl u Jip2
KCNob30BaHk rotoBhie (uMroptHele tunia EC24). Ilepsriit uMeer
vHayktusHocTb 1,8 MKI'H, BTOpOit — He MeHee 300 MKIH.

INeyatHas miaTa yerblpeXKaHAJLHOTO BapMaHTa IpHBereHa Ha
puc. 5.74. Heobxonumo B niepByio oyepe/ib BIlasATh CO CTOPOHHI pac-
nosioxenus peraneit nepemeruky I11 u I12. OtBepcTys nox HOXKU
MuKkpocxembl DD1 ¢ nomepamu 3—7 u 9, 10 Ha 1ruiaTe He BbICBEpIIU-
BaIOT. OTH HOXKU y MUKPOCXEMBI ClIELyeT OTKYCHUTb.

IlevaTHas rulaTa np¥eMHUKa U300paxeHa Ha puc. 5.74. BHenHuit
BWJ MpHMEMHMKa NoKa3aH Ha puc. 5.75.

Puc. 5.74. Nevarras nnara 4
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Puc. 5.75. Brewnuii Bug npyieMHvka



rMABA 6

OELLNOPATOPbI KOMAHL

Hpunamuiii cuznan donxer 6bimsb npeobpa3osan
8 NOCNed068amenbHOCb UMNYLCO8, A0PECOBAHHBLX KOHKPENHBIM
ucnonrumensvrsim ycmpoiicmeanm. Taxkoe npeobpasosanue
ocyuiecmenaemca dewuppamopamu, CXeMOMeXHUKe KOMOPbIX
noceaueHa 0annas 2naeaq.



6.1. Jewndpartopbl ANCKPETHBLIX KOMaHA,

6.1.1. fewndpaTop YaCTOTHO-KOAUPOBAHHbIX
CArHasnos

MpuHuMnNuanbHas cxema

B xauecTBe 4acTOTHO-M3OMpaTeabHBIX 2J1eMEHTOB TakuX Aelud-
paTopOB IOATOE BpeMsi MCIIOAB30BaMCh KolebaTelbHble KOHTYPBI.
IMockonexy st mmdpalimy KOMaH UCTIONB3YIOTCA HU3KHE YaCTOTHI,
KaTYIIKY MHAYKTUBHOCTH BBITIOJHAIMCH Ha OPOHEBHIX GeppUTOBBIX
ceplleYHMKaxX U MMey 3HauuTesbHble pa3Mmepsl u Bec. [IpuMenenue
aKTHBHBIX MOA0COBBIX GUABTPOB Ha 6a3e OTrepaliMOHHBIX yeuiuTenei
JMIIEHO YKa3aHHBIX HeAOCTaTKoB. BapuaHT Takoro pemmdparopa
NIpUBElEeH Ha pHc. 6.1.

Yacrota HacTpoikM GWIBTPa MOXeT PeryarpoBaThCs BCErO JIMIIb
ONTHMM 2JIeMeHTOM — pe3uctopoM R2. HomuHanel 31010 pe3ucropa
IUIst BBIOpaHHBIX paHee yactoT (pasaen 2.2.1) yka3aHbl Ha cxeme. AUX
(GUIBTPOB 18 YKa3aHHBIX HOMMHAJIOB M300PaKeHsl Ha pHC. 6.2.

MpuHuKun petcTBUNA

Curnan c BpIXOa TIPMEMHUKA IIOCTYIaeT Ha BXOJIbl BCEX YETHI-
pex ¢wieTpoB. BHIXOIHOHW curHan OynmeT MakcumalieH TOJABKO Y
TOro GuiIbTPa, YacToTa HACTPOHKM KOTOPOTO COBMAanaer € 4acto-
TOH KOMaHIHOTO curHana. Ilycte mans npumepa 370 nepsblit GUIBTD
(puc. 6.1). [TepeMeHHOE HaNIpsiKEHUeE € €To BBIX0Aa (BBIBOA 13 MUKPO-
cxembl DA1) BBINIpsiMAsieTCs IETEKTOPOM M TTOCTYIAeT Ha BXOI KOM-
rapaTopa, PeajM30BaHHOTO Ha HUXHEM MO cXeMe ONepaluOHHOM
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Puc. 6.3. MNevarHas nnara gewmgparopa

yeunuresie DAL, HanpsikeHue Ha BbIBOJIe 5 YMeHBIIA€TCS U CTaHO-
BMTCSI HAXe OTIOPHOTO, TI01aBaeMOT0 Ha BEIBOX 6 OT 00111ero 1 Beex
dunsrpoB nenurenst R3, R4. Ha BriBone 9 MUKpOCXeMBI TIOSIBASIETCS
BBICOKMI TIOTEHIMAJ, KOTOPHIN Jajee MOXeT MCIONB30BaThbCs IS
BKJIIOYEHUsI MCTIONHUTENIBHOTO yeTpoiictBa. UyBCTBUTENBHOCTD KOM-
MapaTopa MOXHO PeryaupoBaTth Moab0opoM BeJIMIUHEI pe3uctopa Ré.
Ha puc. 6.3 npusesieH BO3MOXHBIA BapUaHT N€YaTHOM IAATHL.

IMone3sno umers BBUMAY, 4TO KO3hduuumeHT Nepenauu GUABTPa
OoKkoJI0 50, TO3TOMY HeoOXoaMMO 0becTieunBaTh, BXOIXHOW CHMTHA He
6onee 100 MB.

6.1.2. flemuncppatop MMNYyNbCHbIX KOMaHA

MpuHuunuanbHas cxema

YerpoiictBo, cXema KOTOPOro uzofOpaxeHa Ha puc. 6.4, npen-
HAa3Ha4YeHO UIsi COBMECTHOM paboTH ¢ mMdPaTOpOM, OIMCaHHBIM
B pasgene 2.2.2. Ha Bxon HeoGXooumo MopaBaTh OTpMLATEIbHbIE
KOMaHIHble UMITYABCH aMILUIMTY0! He MeHee 3 B. Dnements DD1.1
u DDI1.2 obpasyor tpurrep HIMuara, 0GecrieuMBalOUIMil YETKOE
¢duxcupoBaHue PpPOHTA M cpe3a UMITYIbCOB C BBIXOJA NPUEMHUKA W
JIOBEIEeHMEe X aMIUIMTYABI IO YPOBHSI, CTAHIAPTHOTO JUISI MUKPOCXEM
KMOII-crpykrypr. ChenaHo 310 1Is ycTpaHeHus «apebesra» cpa-
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0aTeiBaHMs MUKpOCXeM femundparopa, KOTOPHU MOXET UMETh MeCTO
IIpY PasMBIBAHKUY MIyMaMy (OPOHTOB TIPUHUMAEMBIX UMITY/IbCOB.

Ilpn Hamuuum Ha Bxone tpurrepa HIMuara oOTpuULATENBHOTO
MMITYJbCA, OH OymeT mpoay6simpoBad Ha Beixoge (BeiBox 4 DD1.2), HO
yxe B ypoBHAX KMOIIL Yepes kongeHcatop Cl uMIyAsC 3al1ycTuT
xknymmii MynstuBubpatop DD1.3, DD1.4. JInurensHOCTE MMITY/IBCA,
CHUMaeMOro ¢ ero Beixona (Beisoa 11 DD1.4) BeibpaHa pasroi 0,5 c,
YTO HEMHOTO O0JiblIe BpeMEHM ITPOXOXAEHUSI KOMaHAHOH NOCBUIKK
MaKCUMaJIbHOI JUIMTENBHOCTY (CM. pasaen 2.2.2).

DTOT UMITYJIBC TIONIAeTCs Ha BXOMIBL Beex aemeHTOB DD2.3—DD5.3
¥ OJIOKMpYeT MPOXOXJEeHWe CUTHAIOB ¢ Bbixoga cuyerunka DD3 Ha
BCe BpeMs cyera. TOnBKO 1ocie TOro, Kak Ha BBIXOJIE CYeTYMKa YCTa-
HOBUTCS OKOHYAaTeJbHOE 3HAayeHue TiepellaHHON KOMaHIbl, OTKpO-
eTcsl MyTh Ui €€ TTPOXOXKIEHUsT K WCTIOJHUTEIBHEIM YCTPOMCTBAM.
Komanne! ¢ HoMepamu 6—9 BIISI0TCS KOMaHIAMM C TTaMSITBIO.

Onu BBI3BIBAIOT cpabateiBanue tpurrepos DD7.1—DD8.2, B
pe3yisTaTe UCIOAHMUTENIbHBIE YCTPOMCTBA, TONKITIOYEHHbIE K UX BBIXO-
JaM, OCTAOTCS BKJHOYEHHBIMM JIO TIOBTOPHOTO HaXaTust HA COOTBET-
CTBYIOLIYIO KHOTIKY. Takum 06pa3om, jioOse U3 MocaeHUX YeThIpex
KOMaH]l MOTYT UCTIOJIHATBCS OTHOBPEMEHHO.

Ilpu nocrymieHMM NPOAONXMTENBHOTO (AMTenbHOCTh 0,6 )
uMIlyjabeca obmero copoca B tevenue 0,1 c, jorvyeckas eIvHUNA
MOCTYIIUT U Ha BBIBOX 1, u Ha BeBOA 2 DD2.1. B pesynbrate curHan
JIOTM4eckoil emuHMIEBE ¢ BeIBONAa 4 DD2.2 nocrynut Ha BXOAH cbpoca
KaK CYeT4YMKa, TaK ¥ TPUITEPOB, niepeBes netdparop B UCXOTHOE
COCTOSIHME.

Lene samepxku R3, C3 cnyxuT w1s UCKIIOYEHMs JJOXHBIX cpaba-
TBIBaHUI1 ycTpoiictBa copoca. Hukakofi HacTpoliku remmdpatop He
tpebyer. st obecrieyeHust CTaOMIBHOCTY IAMTERBHOCTH UMIYIBCA
XKIymero myasTuBubpatopa koHneHcaTop C2 HeoOXOmuMMO TipuMe-
HUTB [JIEHOYHOTO THTIa, HarpuMep K73-17. YerpoiictBo nutaercs ot
J11000T0 UCTOYHMKA, HarTpsixxeHueM 5—12 B.
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AeTtanu u KOHCTPYKUUS

Ileyatnass nnara npuBeficHa Ha pmc. 6.5. OHA BHITIONHACTCH
M3 OIHOCTOPOHHErO cTekotekcronura. Co CTOpOHH  peTajied,
nepej vX BrauBaHUEM, YCTAHABNUBAKOTCH nepembluku I11—II113.
Kongencatop C4, OTCYTCTBYIOIIMI HAa NPUHUMIIMAIBHON cxeme, Ha
TUIATy YCTAHOBMTBH XeJatesnbHO. Ero BenmuuHa noaxHa Obite 0,1—
0,33 Mx®. Beixoasi pemudparopa 0603HayeHs! Ha Tiate nudpamu
1—9. KonnyecTBO KOMaH[l, UCTIOTHEHME KOTOPBIX NMPOU3BOIUTCH C
3allOMMHAHUeEM U 0e3 3aIIOMMHAHMS1, MOXHO IPOU3BONLHO U3MEHSTH,
J00aBIIsIsT WM UCKIIIOYAsi MHBEPTOPBI M TPUITEPBI B COOTBETCTBYIO-
X pensx. [InaTy npu aToM npunercst KOpPeKTUPOBaTh.
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Puc. 6.5. [NevyarHas nnara

6.1.3. Aewndparop KoaoBo-UMNYJNIbCHbIX KOMaHA

Hemudpatop, npuHIMIIMAIBHAsK CXeMa KOTOPOTO IIPUBEICHA HA
PHC. 6.6, npeHa3HAYEH JJ151 COBMECTHOH paboThl ¢ MUPpPaToOpoM U3
pa3zena 2.2.4.

CurHan ¢ BbIXOHA TIPUEMHHKA, MMEINMA BUJ, M300paXKEeHHbIM
Ha pmc. 6.7, a, nocrynaer Ha BXon pemwmdparopa. s npumepa
3akoguposaHo uuciao 3. Ha anementax DDI1.1, DD1.3 cobpana
cXeMa BOCCTAHOBJIEHMSI TAKTOBBLIX MMIIYJBCOB, KOTOPBIE, HATIOMHUM,
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COOTBETCTBYIOT IO BpPEMEHM TPaHMUAM pa3ps/HbIX WHTEPBaJOB.
BrifeneHHbie TAaKTOBBlE MMITYJIBCHI MONAIOTCA HA cxeMy GOpMHUPO-
BaHUs UMITYJIBCOB 3alIMCH, PeaIM30BaHHYO Ha aneMenTtax VD2, C5,
R5, DD1.4. BHXongHO# curHas 3Toro yana IpvBefieH Ha pHc. 6.7, 6.
ITonoxwurensHble epenajpl, KaKk BUJHO, paclionaraiotcsi BHyTpY pas-
PSAIHBIX MHTEPBAJIOB.

OTtuMM TlepenafiaMy, NOCTYNAKIMMM HA BXON 3alluCH C/BUTa-
fomero peructpa DD2, mpoussomuTcst NociefoBaTenbHas 3aruch
uHbopManuu ¢ Bxoaa «D» MUKpocxemsl, KyZla TTOJaH CUTHAN € BBIXOA
npueMnuka (puc. 6.7, a). ITo OKOHYaHNM YETBEPTOTO TaKTa 3alUCH Ha
BbIxo/lax perucrpa DD2 chopMupoBaHO OBOMYHOE YMCIO, COOTBET-
CTByIOIIEe HOMepy MepenaHHoN koMauas!. Jdenmdparop DD4 nipeo6-
pasyet 37O ABOMYHOE YMCJIO B €IMHUYHEIN YPOBEHb Ha COOTBETCTBYIO-
11eM CBOeM BBIXOZle. B paccmaTpuBaeMOM nmpuMepe 3T0 BBIBOX 15.

YacTe cxeMbl, peanu3oBaHHas Ha aneMeHTax DD 1.2 u DD3, obe-
crieuyuBaer GOPMUPOBAHHE MMITYABCA DPa3PelICHUs CUYUTBIBAHUS
KOMaH/ibl (PHC. 6.7, 6), KOTODBIl TOSABISIETCS HAa BBIXOIE CUETYMKA
DD?3 tonek0 nocne OKOHYaHUS 3a1IUCU B PETUCTP BCeX YeThlpex pa3-
PSIIOB TIOCTYNMBIIEN KONOBOM MoChKM. IS HOPMajlbHOH paboOThI
WCTIOJHUTENBHBIX YCTPOICTB BHIXOOB 1—9 nemmdparopa OMKHBI

—— Kebis. 14 DD1, DD3, suiB. 16 D02, DD4

o +58B
R6 14
7 DD2 1
51‘70 715.10],,i0C|o[2
vDag| |RG|p14 1315, 3—:-§
VO3 W ¢ 430:1204 e
1213 Rl [sf ps| 5P~
G —
x B Sl
g =" DD1.4 JEa
= 100x gi
0,015MK DD
DD1.2 oD3
5[= 14 5 1]
VD1 < 4 ¢ler
Pt 13
(23 1€
c2_l )rs q000[jRs [ |18 12
0,0a7mx T /l550c 100« Rl_lcR

R

VD1 ... VD4 - KA15226

Puc. 6.6. lNpurumransHas cxema gelungparopa

— Kawis. 7001, DD3, eeib. 8 DD2, DD4
D01 - K561/N2, DD2 - K56 11MP2, DD3 - K561ME8, DD4 - k561101
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Puc. 6.7. MNpnHynn Aetngpayitt KoMaraer

ObITh MONKIOYEHH K cXeMaM «M-HE» TOYHO Tak Xe, KaK 3TO che-
NaHO B NpeAbIAyIeM BapuaHTe Aemndparopa (puce. 6.4). MMmynsc
pa3pelleHus CYUTHIBaHUSI KOMaHb! (BbiBon 12 DD3 Ha puc. 6.6)
Heo0XOIUMO TIOaTh Ha COEeMHEHHBIE BMECTe BXOIBI 27eMeHTOB «H-
HE». OT0T curHa aHaJoruyeH 10 Ha3HAYEHUIO CUTHAY Ha BBIBOJIE
11 DD1.4 Ha puc. 6.4.

Ecnwu B npumenmneil KonoBo# MockUIKe B MAANIEM pa3psifie 3aH-
caHa eIUHULA, TO cXeMa (GOPMUPOBAHUS UMITYJALCOB 3allCH BEIpa-
OaTbiBaeT OAMH JUMHANA UMIyAsC. YT1OOB HE TTPOUCXOAUJIO CIBHTA
JAEKOIMPYEMOTO Yuc/ia Ha OIMH JIMILHUHA TaKT, MPOXOXIeHUE MSTOro
UMIIyJibCa 3aIIUCH Ha BXOJ PETHCTpa GIOKMpYeTCs CXeMOH MOHTaX-
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Horo «M», cobpanHo# Ha anemeHTax VD3, VD4, R6. Cursan ynpas-
neHuss O10KMpoBKoi ¢dopmupyerca Ha BeiBoge 1 anemenra DD3
IyTeM TOJCUeTa IIOCTYNMBIINX Ha BXO UMITYJIbCOB 3aIIMCH.

Ecnu npexronaraeTcst HCIOJIb30BaTh KOMAH/H € 3aIIOMUHAHUEM,
TO BXoIb! cbpoca «R» Tpurrepos DD7, DD8 Heo6xonuMo coelMHUTS
C KOpIYCOM.

6.1.4. fewndparop
Ha cneuuanu3MpoBaHHOW MUKpOCXeMe

Aror memmdparop npemnHasHayeH Ul COBMeCTHOH paboThl ¢
mngpaTopom, onmcaHHbIM B pasaede 2.2.5. Mukpocxema PTBF978B
CONePKUT BCe JIEMEHTH!, HeoOXOMUMBIE It YCHJICHUsA KOMAHIHOIO
CUTHajia C BBIXOA IPUEMHHKA Y rocielyolei ero nemudpaiyn.
TpunnunuanbpHast cxemMa W revaTHas 1uiata Jewtndparopa npuse-
NleHbI Ha pHC. 6.8 1 puc. 6.9 COOTBETCTBEHHO.
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Puc. 6.8. [lpuHumnunansHasi cxeMa geluvgparopa

Ha snemenrtax DAL.1, DA1.2 Brinon-
HeH yCWIMTe/lb CUTHada, obecrevyuBaio-
IIMHA YYBCTBUTEJILHOCTh CXEMBl ITOPsIIKa
10—30 MB, uyro obecneyuBaeT BO3MOXK-
HOCTb NONKJIIOUeHNs iemudpaTopa Hello-
CpPeICTBEHHO K BBIXONY, HaripuMep CBepX-
pereHepaTHBHOTO KacKalla. Brixomubie
CUTHanbl pemrndpaTopa HMMEIOT YPOBHHU
KMOIT-noruxu. Puc. 6.9. lNeyarnasi nnara
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6.2. Dewndparopbl KOMaHA,
NPONOPLUMNOHAJIBHOIO yrnpaBJ/ieHNS

6.2.1. [iByxKaHanbHbIX AewucppaTop

3anaveii n06oro memugparopa KOMaHpm SBISETCS BbigesieHUe
W3 BBIXONHOTO CHTHaja pPaguoNpUeMHHKA KaHAILHBIX HMITYJIBCOB
MPsIMOYTOBHOM (OPMBI U CTAHNAPTHOM aMIUINTYALL. JUIMTENbHOCTD
BBINEJIEHHBIX MMITYJIbCOB NOJIKHA ObITh paBHA MIMTENBLHOCTH COOT-
BETCTBYIOIIMX KOMaHIHBIX MMITYJILCOB, cchOpPMUPOBAHHEIX B mepe-
naTtuuke. IIpocreiimmit pemudparop, cxema KOTOPOTo NnpuseneHa
Ha pHc. 6.10, npegHa3HavueH 1Jisk COBMECTHO paboThi ¢ IBYXKaHANb-
HBIMU HindpaTopamMu, ONTMCAHHLIMY B pazjgere 2.3.1—2.3.3.

IMockonpKy Bce pacCMOTpeHHBIE paHee NPHUEMHUKHM HMMeEIOT Ha
BBIXOJIE YCTPONCTBA, OBOAAIINE AMIUTUTYY BBIXONHBIX CHIHAJIOB 10
CTaHmAPTHBIX YPOBHed MukpocxeM KMOII-noruky, nemudparop
paccuuTaH Ha paboTy ¢ BXOLHBIMU CUTHAIaMU aMILTUTYN0M He MeHee
80 % oT BeJMMUHBI MUTAIONIETO HATPSIKEHUSI.

Cxema nipencrasisieT coboi, o cyt, tpurrep llIMunra, ¢ KoTo-
pOro cHUMaroTcst npsiMoii (BeiBon 11) M uHBepcHbIi (BbiBox 10) cur-

R2 39«
Y DD1.3
R3 z KBbiB. 14 DD1
2,2 10 K2 +58
N
Cl+
& 47MK
Bxoa - 11 KU1
i K BbiB. 7 DDA

DD1.4
Puc. 6.10. lMpuHynnuanbHaa cxeMa ABYyXKaHanbHOMo geluugparopa
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Hasibl. HanmoMHM, 4TO y COOTBETCTBYIOMMX MK paTopos (rpelcras-
ASIOIMX co60i pasnuyHbple THUIbI MyJIbTHBUOPATOPOB) KOMaHAHbIE
WUMIIYALChI TIEPBOrO KaHajla ecTh He YTO MHOE, KAK ITOJIOXUTeNbHbIe
UMIIYALCH MYJNLTUBUOpATOpa, a KOMAHOHble MMITYJbChI BTOPOrO
KaHasla — May3bl MeXy HUMU: IIpSAMOi CUTHAI Ha BbIXOfle TPUITepa,
O4YEBHMIHO, U €CThb KOMAHEHBIH CUTHaJI MepBOTo KaHajia, a MHBEpC-
HbII — COOTBETCTBEHHO BTOPOTO.

CoorHomeHue BenudauH pe3uctopos R1, R2 ompenenser senu-
YHY «I'ACTepe3nca» U YyBCTBUTENBHOCTL Tpurrepa. Ilpu ykasaHHbIX
Ha CXeMe HOMHHaJiax TpebyemMasi MUHUMa/lbHast aMILUIMTYa BXOOHOrO
curHaza cocrasisier 4 B, a «rucrepesuc» — 1,5 B. Hanaagku pemucd-
parop He Tpebyer. [leyaTHas riata BBUAY IPOCTOTEL €€ Pa3BOIKH He
TIPUBOIUTCAL.

6.2.2. MHOrokaHanbHble AelngppaTopbl
NMpuHuyunuanbHag cxema

Ilpu onucaHuu cXeM NPUEMHUKOB B paszienax 5.5.6, 5.5.8 u 5.5.9
pacCMOTpeHbI TPU BapHaHTa MHOTOKaHAIBHBIX JemUdpaTopos,
KOTOpBIe C YCIIeXoM MOXHO HCIONMb30BaTh C JIIOOBIMA IPYTUMH MPH-
eMHuKamu. [lonpo6HO M3n0XKeH npuHUUN uX paboThl U TMOPANOK
HacTpoiiku. I1puBelieHs! NeyaTHble U1aThl 3TUX AemndpaTopoB (B
CocTaBe COOTBETCTBYIOUIMX IPUEMHUKOB), HO, IPU HeOOXOMUMOCTH,
3TH «ILNaprajku» objieryar U3roToBJeH’e U aBTOHOMHBIX BADUAHTOB
IemndpaTopos.

B naHHoM paspese pacCMOTPUM ellle OOUH, JOCTATOYHO YHUBED-
CaJbHBIA BapuaHT gemuppaTopa Ha 6aze CABOEHHOro KOMIapaTopa.
Ero npusnunuansHas cxeMa rpuseieHa Ha puc. 6.11.

Curnan ¢ BeIXoma NpHeMHHKa JIIOOOro TUMA IMOfaeTcss Ha BXOX
nemgparopa. IlpuBeneHHblf Ha pUCYHKe BapuUaHT pacCcuYUTaH Ha
paboTy ¢ OTpuLaTeNbHBIMH BXOXHBIMM HMITyJsrcaMu. Kommaparop,
coOpaHHbIi Ha BepxHed YacTH MUKPOCXeMel, obecnieunBaet $hopMu-
poBaHHe Ha cBoeM Bbixone (BiBon 1 DA1) monoxuTe bHbIX HMITYJIb-
COB, UIUTEJILHOCTh KOTOPERIX OMNpefessercsl MJIMTEeNbHOCThIO MpH-
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Puc. 6.11. MHorokaransHeiii peungparop

HSITBIX KOM@HIHBIX UMIYJIbCOB, @ aMIUIUTyAa MpakTUYecKH paBHa
HallpsDKeHUIO NIUTaHUsl CXeMBl. DTOT CHUTHAJ MonaeTcs Ha CYETHBIH
BXO[ (BbIBOM 14) KaHAIBHOIO pacripefiesiNTelis, peaiM30BaHHOIO Ha
MuUKpocxeMe DDI1.

UYepes nquop VD1 niepBriii Xe U3 3TUX UMITY/IBCOB 3apsXaeT KOH-
neHcatop C3 mo amruurynHoro 3Hadenus. B pe3ynwrate Ha BhiBoze
7 DAl ycranaBmuBaeTcs HyneBOH noTeHUWan. B maysax Mexny
umnynscamu KoageHcarop C3 pazpsxaercst yepe3 pe3ucrop R8.

IlocTosHHas BpeMenHt BoiOpaHa Takoif, 4TO HanpsiKeHue Ha KOH-
ImeHcaTope He yCIieBaeT YMEHBIIHUTLCA A0 OMNOPHOTO HAIpsxXeHHs,
yCTaHOBJIEHHOTO Ha IPSIMOM BXO[le KoMIiapaTtopa (BbIBOZ 5) 3a BpeMs
[axe caMoro [UIMHHOTO KOMAaHIHOIO UMITy/Ibca. 3a BpeMsl Xe CHH-
XpoTiay3sl KOHIEHCATOP yCrieBaeT pa3psiuThCs, Ha BriBoie 7 KOMIIa-
patopa MosIBAAETCS MOJOXUTENbHbI CKaY0K HATIPSKEeHUs, KOTOPAIif
yepe3 muddepenuypyromntyio tenb C4R 10 nopaercs Ha Bxon o6Hye-
HMsl C4eTYMKa (BuIBOI 15), MOArOTABINBAS €T0 K CIIENYIOmeMY LIUKITY
paboTht.

Hina obecrievenns paborsl Heiindpatopa € MOMOKHUTEILHBIMU
BXOIHBIMH UMITyJIncamMu, atementol Cl, R1, R2 weobxomumo mon-
KJIIOYUTD K BeIBony 3 MukpocxeMsl DAL, a R3, R4, C2 — K BuiBony 2.
Beymuuny pe3ucropa R3 npu 3ToM Hy(kHO yMeHBIIUTE 10 91 kXOM.
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AeTanu n KOHCTpYKUus

IlevaTHas mnara pemudpaTopa usobpaxeHa Ha pHc. 6.12.
Konpencatop C3, omnpeneisioniyii MOCTOSHHYIO BPEMEHH B CXeMe
BBIIENIEHUs CUHXPOMAy3bl, NOMIXeH ObITh MeHOYHBIM. K OCTaNbHEIM
neTanaM HUKaKUX 0coObIX TpeOOBaHUI He MIpenbsB/IAETCS.

Bxop |

33

Puc. 6.12, [levarHasi nnara

Hacrtpoika

Hacrpoiika aemmdpatopa cBOAUTCA K yCTaHOBKe riopora cpabarsl-
BaHMA KOMIaparopa ¢ rnoMoulslo roteHuuoMerpa R4, Ocrmsuiorpad
nonkioyaercs K Boiony 1 DAL, a Bxopn memudparopa — K BBIXOLY
paboraromiero npreMHyuka. BpameneM ocu noteHmyMoMerpa Heob-
XOooUMO noOUThCA MOSBJIEHUA Ha 3KpaHe OCLUUIOrpaga XaoTHYHBIX
N1PAMOYTOJIbHBIX UMITYJILCOB, YTO Oymer CBUIETeNLCTBOBATE O cpaba-
THIBAHUM KOMIIAPaTOPa OT BLIXOQHBIX IIYMOB ITPUEMHHKA.

Manee, yBons ABUXKOK IOTEHLIHOMETpPA BBEPX 110 cxeMme, Heobxo-
[UMO «3arpybuTh» 9yBCTBUTEILHOCTD IO MPOTafaHUsl 3THX UMITY/Ib-
coB. HanpsaxeHue Ha BpiXofe KoMIapatopa Ipy 3TOM [OIXKHO ycTra-
HOBUTbCA NMPAKTUYECKW PaBHeIM Hyso. [Ipy MmoCTyrieHUH Ha BXOL
IIpUEeMHHKA CUTHANOB NePenaTyuka, Ha BhIXOle KoMIlapatopa Ioss-
JIAIOTCA NIPSIMOYTONBHEBIE TPAHUYHBIE UMITYJIbChI.

Pacnipenesmrens umiyibcoB Ha Mukpocxeme DD1 B HacTpoiike
He HyXJaeTcsl.



TMABA 7

UCNOJIHUTENbHBbIE YCTPOUCTBA

Ynpaenenue Kune mamuteckumu napamempanu
Ha 6opmy modeau (no cuenanram ¢ dewiugpamopa)
NpoU3BO0UMCA UCROHUMENbHBIMU YCIPOTICIEAMU.
Paccmompenst 0CHOGHble mMunbl MaxKux ycmpoticme —
pecynamopsl X00a U Pynesole MAULUHKU.



7.1. UcnonuutenbHble YCTPOMNCTBA
annapartypbl AUCKPETHOro ynpasneHust

OCHOBHbI€ MONOXEeHUs

Curnansl Ha BbIXOzme nemvdpaTopoB HUCKPETHOM anmnaparypsl
MOTYT OBITh ABYX THIOB. JIn0O 3TO BRICOKMI NOTeHLMaN, COXPaHSAIO-
WMiics TONBLKO Ha BpeMst HaXaTus COOTBETCTBYIOMIEH KHOMKY yrpaBs-
JIEHUS Ha TyJIbTe NepefaTyyKa, M0 BhICOKUI MOTeHLIa, COXpaHA-
IOmUiics JUTMTeIbHOe BpeMsl IO MOBTOPHOTO HaXaTHA KOMaHIHOMN
KHOIIKH.

Ilepssrii BapuaHT UMeeT MeCTO, HarlpuMep Ha Belxomax 1—35 ne-
mrgparopa, ONUCaHHOTO B pasaene 6.1.2 (puc. 6.4). Bo Bropom ciy-
Yyae KOMaHa CTaHOBUTbCA Ha CaMOOJIOKMPOBKY, HaripuMep ¢ oMo~
meio RS-Tpurrepa, Kak 3TO chenaHo Ha Bhixomax 6—9 storo xe
pemmuopparopa.

HcnonnutenpHele ycTpoiicTBa B 0O0OHMX CllyvasiX MPENCTaB/IsioT
co6oi, KaK MpaBWIO, JIEKTPOMexaHUYecKue MO0 3/1eKTPOHHBIE
pele.

MpuHUyUMNUanLHas cxema

ITockonbky BeixOpHOHM TOK MuKpocxeM KMOII-cepuu, Ha KOTO-
pBIX cObMpaloTCsa AemudpaTOphl, HEBeJIMK, LISl YIIpaBJIeHUs 3JieK-
TPOMEXaHNYECKUMHU peJie UCTIONb3YIOTCA TPAH3UCTOPHBIE YCHIUTENN
TOKa. BO3MOXHBI BapUaHT NPOCTEAILIErO UCMIOIHUTEIbHOTO YCTPOit-
CTBA TIpUBeeH Ha puc. 7.1, a.

DnekTpoHHbIit kou VT1 obecrieunBaer cpabaThiBaHHE JIEKTPO-
marHuTHoro pejie K1. KoHTakThl pesie (Ha pUCYHKe He IOKa3arbi)
OCYUIECTB/IAIOT HeOOXOmUMble KOMMyTaUMU Harpys3ku. [Quon VD1
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Puc. 7. 1. PeneiiHbie UCMIONHUTENbHbIE yCTpOMCTBa

CIYXHUT U1 pa3psAna 3JIEKTPOMATHUTHOW 3HEpIvH, HaKalUlMBalo-
meiics B oOMOTKe peJie IIpU ITPOTEeKaHUU B Helt Toka. Ilocuie 3akpriBa-
HUS /IeKTPOHHOTO KJII0Ya 3TOT TOK OTBETBJISIeTCS B IMON, paccenBas
JHEPTHIO Ha HeM M OOMOTKe 3a CcUeT UX HarpesaHus. B mpoTuBHOM
ciyyae Ha 0OMOTKe Obl BO3HUKaNa DJJC caMOMHAYKLHAM 3HAUUTE b
HOW BEJIMYUHBI, YTO MOIJIO ObI BBIBOXUTH TPAH3UCTOP U3 CTPOSI.

Ha puc. 7.1, 6 nsobpaxeH yayulleHHbIN BAPUAHT 3TOH Xe CXEMBI.
Heno B ToM, YTO misl cpabaTeiBaHUs JIEKTPOMEXaHUYecKOro pejie
Tpebyercs 3HaYUTe/IbHO OO/IBILNH TOK, YeM /IS TOC/IEAYIOMIETO yuep-
XaHUA ero B 3aMKHyTOM coctossHuu. Hanpumep mis pesne POCILS ¢
nacrioptoM PC4591003 31u Toku pasHbl 21 1 5 MA COOTBETCTBEHHO.
CnenosatesibHO, nocsie cpabaTeiBaHUs pelie TOK uepe3 ero 0OMOTKy
MOXHO yMEHbIIaTh, YTO MO3BOJIUT 3KOHOMUTb SHEPTUIO OHOPTOBOrO
UCTOYHUKA IIUTaHUA. DTU cooOpaxeHUs] U MOJOXEHbl B OCHOBY
paboTHl BTOPOTO BapUaHTa CXEMBI.

ITpu oTKpeiBaHuK TpaH3ucTopa VT2 HauMHaeT NpoTeKaTh 3apsi-
HbIA ToK KoHpeHcaTopa Cl, onpenenstiomuiicss B OCHOBHOM PE3UCTO-
pom R2. Ero BenuunHa BoibpaHa TakKUM 00pa3oM, YTOObL TPaH3UCTOP
VT1 nepexonun B HaceiueHude. Ero Ko/JIEKTOPHOTO TOKa NOCTa-
TO4HO jutsl cpabateiBaHus peiie K1. ITo okoHyaHuu 3apsina C1 TpaH-
suctop VT1 3akpriBaercs, U TOK depe3 OOMOTKY pejie OyneT omnpe-
ReJISATbCST CyMMOH ee CONPOTHUBJIEHHS] U COIPOTHUBJIEHHsT pe3NUCTOpa
R4. BemunHy nocienHero nonbupaioT TaKOBOH, YTOOH TOK depes
06MOTKY coctaBisil 1,2—1,3 OT macnopTHOTO 3HaueHusl TOKa OTIy-
CKaHHU UCTojb3yeMoro pesie. ITociie CHATUA BXOOHOTO CUrHalla KOH-
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nencatop C1 paspsxaeTcs yepe3 0OMOTKY peJie U IIOC/IEeN0BATEIEHO
coenuHenHsle pe3uctopel R4, R3, R2.

B xagectBe VT1 1 VT2 paccMOTpeHHBIX CXeM MOXHO HCIIONIB30-
BaThb JITOOble MAJIOMOUIHEIE TPAH3UCTOPHI CTPYKTYPEL N-p-N, HATIPHMeEP
KT315, KT3102. Jdemndupyionine RuUOmbl ROJXKHBI BbIIEPXHBATh
TOK, He MeHee TOKa cpabaTbiBaHMs NCTIOb3yeMoro pejie. B 6onbmnn-
CTBe cJly4aeB MOXHO oboiTHeh auomamu tirna K521, K522,

OJIeKTpOHHEIE pesle OTIMYAIOTCs OT PacCMOTPEHHBIX TeM, YTO
BMECTO 3JIeKTPOMEXaHU4YecKHX peJie B KOJUIGKTOPHYIO Liellb Heno-
CPencTBEeHHO BKJIIOYaeTcs KOMMYTHpyeMas Harpyska, HarpuMep
anekTpoaBuratesay. K TpaH3ncTopaM 1IeKTPOHHOTO KJII0Ya IIPH 3TOM
[IPEebABJIAIOTCS NOBbINIeHHbIE TPeOoBaHNus. X MakCcHMMasbHO NOIy-
CTHMbIi KOJUIEKTOPHBIN TOK AOTXeH ObITh He MeHee TOKa, oTpebiis-
€MOT0 Harpy3KoH.

Kpome toro, mis noseiienns KoxpobummeHTa HCIONb3OBAHUS
IIUTAIOLIErO HATIPSIXXEHUs, COTIPOTHBJIEHHE TPAH3ACTOPA B OTKPBITOM
COCTOSIHMM JOMXKHO ObITh KaK MOXHO MeHbIIUM. TSTOBble ABATATEIN
MozeJiefl CpegHMX pasMepOB MOTYT IOTpe®isTe TOKM 10 3—5 A.
ITaMsTyst 0 TOM, 9TO BBIXONHBIE TOKHU AelNdPaTOPOB He NIPEBbINIAIOT
€HNLIBL MIJUTHaMIIep, HeOOXONMMO UCIIONB30BaTh B Ka4ecTBe JJeK-
TPOHHBIX KJIIOYeH COCTABHBIE TPAH3NCTOPHI, HMeIoLIHe KO3GGULHEHT
ycwieHus 1o Toky 750—1500.

Ha puc. 7.2 npuBeneHsbl 1Be npakTHYecKue CXeMbl 3JIEKTPOHHbIX
pere.

Ilepsoiit BapuanT (puc. 7.2, a) nompasyMeBaeT HCIIONL30BAHKE
coctaBHOro Tpausuctopa Tuna KT829(A—T), nMeroniero Makcu-
MaJIbHO JOIyCTAMBIHA TOK KOJIIeKTopa 8 A 1 K03 PHLHEeHT YCHleHNst

—@+5...27 8B r—2+5...27 B

N VD1 N VD2

Bxopn

T
a

Puc. 7.2. 9nekTpoHHble pene

VT3
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1o ToKy He MeHee 750. CorpoTusienne y4acTka «KOJ/UIEKTOP-3MHT-
Tep» y Hero paBHO 0,6 OM. O4YeHp BHITOJHO IO 3TOMY NApaMeTpy
oTmyaercs Tpad3uctop KT863A, umeromnii conpoTHBIEHHE HACHI-
wenus seero 0,06 OM. OnHako ero Ko3pGhULUEeHT YCUIEHUS 10 TOKY
He npespimaetr 100. g nopMansHOM paboTsl ¢ nemudpatopamy,
cobpanHeiMu Ha Mukpocxemax KMOII-cepun, Takoil TpaH3UCTOP
HeobXOonUMO BKJIIOYHUTH 110 CXeMe, TIPUBEINEeHHOH Ha pHc. 7.2, 6. B
KauecTBe TpaHsucrtopa VT2 moxHo ucnons3osate KT315, KT3102
1 UM No100HbIe.

Eie 3amaH4yrBee NpUMEHEHHE TI0NEBhIX TPAH3UCTOPOB C U30OJIH-
POBaHHBIM 3aTBOPOM, HOMEHKJIATypa KOTOPhIX IOCTATOUHO HIMPOKA.
HX cTOKOBbIE TOKM JOCTHTAIOT HECATKOB aMIiep MpH COMPOTUBIEHUH
HACBIILIEHHS B COTBIE JOJIA OMa.

g obecrieueHus pesepca UCIIONHUTEIBHOTO IBUTATe sl MCIO/b-
3YIOT MOCTOBBIE CXeMbI yIIpasjiedus. Ha puc. 7.3 npuseneH BapuasT
TakoM cxeMbl Ha OUTNIOIAPHBIX TpaH3ucTopax. I1pu noxave BbICOKOTO
noreduuana (+5 B) Ha BXOI «BIpPaBO» OTKPBLIBAETCS TPAH3UCTOP
VT1, u nporexkaromuii uepe3 Hero TOK OTKPLIBAET TPaH3UCTOPsl VI3
n VT6. Ilocnennue nepexonsT B pexXuM HACHIIIEHUs, obecrieunBas
rofavy NUTAKOMEro HanpsaxXerus Ha nsurateis M1. Tok depes nsu-
raTejib IPOTEKAeT, 10 cxeMe, cjieBa Harpaso. IIpu nogaye BrICOKOTO

+6...27B &

R1
2,2
BNpaso

Bneso o}
R2
2,2

C1 0,033mk
(v

V16

R3 R4[] R7 R10
510[f:| 510[{]300 300/

VT1,VT2-KT315 VT4, VT6 - KT863A
VT3, VT5 - KT8370 Op1, Ap2 - 20 mxH

Puc. 7.3. Mocrosas cxema
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MIOTEHLIMAJIA Ha BXOJ «BJI€BO» NPOUCXOIUT NEepEKII0YEeHHE HallpaBJie-
HWA BpamieHns asuratesist. [Ipu oTcyTcTBHM BXOOHBIX CHTHAIOB BCe
TPaH3UCTOPHl 3alepThl, ¥ TOK, MOTpedisieMblil cxeMoif, npeHeOpe-
KUAMO MaJl.

Hpoccenn [pl, NAp2 n xougencatop Cl cilyxaT WA nogasie-
HUA TIOMeX, CO3LaBAEMbIX UCKPAIMM KOJUIEKTOpOM ABuraresnss MI.
Jpoccesn MOTYT ObITh CaMOe bHbIMU. [IJIs1 X M3rOTOBJIEHNS HeoO-
XOOMMO HamoTaTh no 15 BuTKOB npoBoma AmamerpoM 0,25 MM Ha
KOJIbLIaX C BHEIIHMM InameTpoM 7—10 MM u3 reppura 11060# MapKu.
HomnHane! pe3ncTopoB yKasaHbl 4151 MATAIOLIErO HalpsxeHus 6 B.
Ilpn noBblileHuy HaNpsXeHUs HeoOXOAMMO IPOIOpPLMOHATBHO
€My YBeJIM4YMBaTh CONPOTUBIIEHMS BCEX PE3UCTOPOB, Kpome R1—R4.
CxeMa paccuuTaHa Ha NpUMeHeHue JBUratesnieil ¢ TokoM norpebie-
Hus 0o 8 A. [lns MeHee MOIIHBIX ABUrareseil, noTpebsionux ToK He
Gonee 1—2 A, B MOCTOBOM KacKazie MOXHO ITPUMEHUTb TPAH3UCTOPBI
KT816 na Mecre VT3, VT5 u KT817 na mecte V14, VT6.

Eme ymoOHee uCNOMB30BaTh KOMIUIEMEHTAPHYIO MNapy nose-
BBIX TPAaH3MUCTOPOB, BKJIIOUMB MX TaK, KaK I0OKa3aHO Ha puc. 74, a.
Vnpasisiolye cUrHaabl JOMKHBI MMETh aMIUIUTYLY, PaBHYIO HaIlps-
xeHuto muraHus. Paboraer cxema crenyommM obpasoM. Ilpn orcyt-
CTBMM BXOIHBIX CHTHAJIOB 3aTBOpH! TpaH3uctopoB VT1, VT3 coenn-
HeHbl ¢ KopnycoM. IIocKonbKy MX MCTOKM NOIKIIOYEHBl K IUTIOCY

0 s
* ) 2 6
@ +5 B @— 5 =
e Ap1 2 8
8
g vT1 Typtr | VT3 Typs g DA1
o M1 s
SPTE]| h
o 2 Ap2 c1
V12 VT4 Ap2 c1 © 3 0,033mK
0,033mk 4
2 @
-] [~]
8 /m |VvD2i4Re [vD4 2 ri|4 |/ |re DA2
g g _
L R1R2-33« DA1, DA2 - IRF7105 ——  Dp1, p2 - 20 MKTH
a 6

Puc. 7.4. MocToBbIe CXeMbl HA FIONIEBbLIX TPAaH3MCTOpax
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MCTOYHMKA TUTAHNMS, 3TO PABHOCHIBHO [TONAY€E Ha 3aTBOP OTpHLIATE b
HOTO HaNPsIXEHNsA, OTKPhIBAIOLIErO TPAH3UCTOPH € KAHAJIOM P-THIIA.

Tpausucropst VT2 1 VT4 uMelor KaHai N-THMa, ¥ IO3TOMY NOJ-
KIOUEHHE KX 3aTBOPOB K KOpIycy obecrieunBaeT UM 3arieproe cocTo-
sHue. JIpuraTtesib 00ecTo4eH.

ITomaua mNOJIOXMWTEJIBHOTO HANPSIKEHWs, HanpMMep Ha BXOX
«BITpaBO», 3aKpbiBaeT TpaH3uctop VT3 u otnupaer VT4. Uepes nsu-
raresib NPOTeKaeT TOK CHU3y BBepx. [Ipu momave momoxuresbHOro
HaIIPSXEHWS Ha BXOJ «BJIEBO» OTKDBITbIMM OKaXYTCS TPAH3UCTOPBI
VT2, VT3, n nsurarenb GyneT BpamaTtbcsd B OOPaTHYIO CTOPOHY.
Iuomel VD1—VD4 obecnieynBaloT NMPOTEKAaHME TOKA CaMOMHIYK-
LIMH, KOTOPBIM BO3HMKaeT B OOMOTKax ABUraTessl IIPA OTKIIOUEHUH
BXOJHBIX CHTHAJIOB,

ITonesble TPaH3MCTOPBI MOMXKHBI ObITh 00513aTEIBHO C HHAYLIAPO-
BaHHBIMM KaHAJIAMH, Y TaKHX TPAH3UCTOPOB BBIXOZHOM TOK HAUMHAET
NpoTeKaTh NPH AOCTHXKEHWK HanpsXeHWs Ha 3aTBOpe HEeKOTODOi
onpene/ieHHON BeJM4YMHBL. UTOOBl B TPaH3UCTOpPax He BOIHHMKAIN
CKBO3HBIE TOKH, HaIIpAXEHHE OTIMPaHWsl NOMXHO ObITh Oosblie
TIOJIOBHHBI HAIIPSIKEHMST ITUTAHWUSI.

Ha pnc. 7.4, 6 npuBeneHa peanbHas cCXeMa, peaju3OBaHHas Ha
nByx MuKpocbopkax DAl, DA2, comepXaliux KOMIUIEMEHTap-
Hble Napbl MOJEBBIX TPAH3UCTOPOB C M3OJMPOBAHHBIMM 3aTBOPAMHU.
TpaH3ucTOpBl UMEIOT ClIeNYIOLINEe XapaK TePHUCTHKH:

* MaKCHMaJIbHBIN TOK CTOKa — 2 A;

* MaKCMMaIbHOE HaNpsXeHne «ICTOK-CTOK» — 25 B;

¢ CONPOTHBJICHKE KaHajla B OTKPBITOM COCTOSIHMM — He Ooree

0,15 Owm;

* OTIHMpaloNiee HanpsxeHue Ha 3aTeope — 3 B.

Odenp ynoOHO nJIs1 PEeBEPCHBHOrO YIpaBJieHWs] IBUTaTeIsIMU
MCIIOb30BaTh CHEHHATH3HPOBAHHbIE MHKpOCXeMbl Jpaiisepos. B
3TOM CJlydae IOJHOCTBIO OTCYTCTBYIOT HAaBECHBIE NETalH, 32 UCKITIO-
YeHHEM DJIEMEHTOB MCKporalueHws asuraress. HoMeHknatypa takux
MHKpOcXeM BecbMa IMpokKa. OCHOBHblE THIIBI M XapaKTePHCTHKH
MOXHO ITOCMOTpeThb, HaripuMep B [17]. Ha pne. 7.5 npuseneHa cxeMa
MCITOJTHUTENIBHOTO YCTPOUCTBA Ha MuKpocxeMe BA6229,
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Puc. 7.5. cnonxutensHoe ycTpoicTao
Ha crneynann3npoBaHHoOd MUKpocxeme

JpaiiBep uMeeT LIMPOKUI AUaNia3oH NMUTAIOLMX HaITpsXeHni 8—
23 B, MaKCHMasbHBIN BBIXOOHON TOK — 1,2 A, BCTPOEHHYIO 3aluTy
OT Ieperpy3ok. Bxox MuKpocxembl coBMecTMM ¢ ypoBHsaMu TTIL
MoOXHO HCIONIB30BaTh MUKPOCXEMBI, COBMECTHMBIE C YDPOBHSMH
KMOII, nanpumep BA6209 n mHorue ppyrue. B xaxngom ciyuyae
ApaiiBep HYXHO BKJIIOYaTh 10 PEKOMEHIOBAHHOH cxeme, NIPUBOIH-
MOJ B CIIpaBOYHHKaX.

Jlornka pabotel Bcex MHKpocxeM onuHakosa. IIpu HyseBbIx
MOTeHLIMaNax Ha 06oMX BXOZax HalpsKeHHe Ha ABUraTeslb He TMopa-
ercs (pexuM xosoctoro xozxa). Ilpu noxaye eAMHUYHOrO YPOBHS Ha
OII¥H U3 BXOXOB JBUIaTesb BPAINAETCsl B COOTBETCTBYIOIIYIO CTOPOHY.
OueHp MOJIE3EH PEXUM ITEKTPUUYECKOrO TOPMOXKEHHs IBHUraTesst
IyTeM KOPOTKOTO 3aMblKaHUs ero potopHoii o6Motku. Brmouaercs
ITOT PEeXKM Iofaveli eAMHWYHBIX YPOBHEH Ha 00a BXona ApaiiBepa.

HeTtanu v KoHcTpyKuus

[TeyaTHeie TUTaTHI PACCMOTPEHHBIX YCTPOWCTB He IIPUBOMSTCS
BBHUIY ITPOCTOTHI X CAMOCTOSTENIBHOTO H3TOTOBIEHHS.
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7.2. Perynartopbl xona

7.2.1. NepBsbiii BAapnaHT perynsitopa xoaa

OCHOBHblIe NoNnoXxeHUs

Jloruxa paboThl peryRaTropoB xofia moboro TWra ORMHAKOBA U
ObLTa paccMOTpeHa 1o CTPYKTYpHO# cxeme B pasaene 1.2.2. Huxe
OyRYT paccMaTpuBaTbCsd TOJNBKO KOHKDETHbiE CXeMOTeXHMYecKHe
pelleHus, pacCUMTaHHble Ha BXOZHBIE CUTHAIBI CO CTAHZAPTHBIMHU
rapaMeTpaMy, a KIMeHHO:

¢ AMIUIMTYZA KaHATbHBIX UMITYJIbcOB — 5 B;

¢ UCXOZHAA [UIUTENIbHOCTb UMITyJbca — 1,5 Mc;

¢ TMANa3oH U3MEHEHWs! JUIMTEIbHOCTH KOMaHIHOTO UMITYJIbca —

1—2 mc.

anIHI.IMI'I nanbHaa cxema

Ha puec. 7.6 nnpuBeneH BapuaHT cXeMbl peryasaropa Xoia, pealu3o-
BaHHOT'O B OCHOBHOM Ha TPAaH3UCTOPaX.

YcTpolcTBO TpefHa3HauyeHo VIS UCTIONb30BaHUA Ha MOZENAX C
HU3KOBOJBTHBIM NuTaHneM (5—7 B). BbiXoxmHble KacKambl paccui-
TaHbl Ha NIpUMeHeHe XBUraTesisl MOIHOCTbIO 10 15—20 Br.

KaHanbHBII UMITy/IbC NTOIOXUTETBHON NOMAPHOCTH, MH(OpMalus
O BelIMUMHEe KOMAaHAbl B KOTOPOM COZEPXKUTCA B IUIMTENIbHOCTH AT,
TMOJAeTCs Ha OfMH M3 BXOZOB BPEMEHHOro IMCKPUMHHATOpA, COOpaH-
Horo Ha aneMentax DD1.3, DD1.4, u Ha Bxox uHBeptopa DD1.2.
OTpuniaTenbHbll UMNYIILC € BEIBOAA 4 MHBEPTOPA TaKXKe [10ZaeTcs Ha
IUCKPUMHUHATOP U Ha auddepenumpytomyio uers C5R4. Koporkwit
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Puc. 7.6. Perynstop xoga. Bapuant Ne 1

OTpHLIATENIbHBIN nmriynbc, COOTBETCTBYIOHIUI IepenHeMy (GpoHTY
KaHaJbHOro, yepe3 pasBsisbiBalommil auox VD2 3anyckaer Xny-
M MyJIbTHBUOPATOpP, B COCTAB KOTOPOTO BXOAAT TpaH3ucTop VT,
uHseprop DD1.1 n Bpemssanaommii koHaeHcatop C4.

B rcxogHOM COCTOSIHHM TPAH3UCTOP OTKPBIT 34 CUET ITOAAYH Ha ero
6a3y monoxurenpHOro noreHuMana (npumepHo 0,6 B) uepe3 pe3u-
crop R3 (puc. 7.7, 8). Ha xonnekTope, a 3HauuT ¥ Ha BXOax MHBEp-
topa DD1.1 Huskuii noreHuuan (norudecknii 0), a Ha Boixoge — 1.
Kougencatop C4 3apsaxeH no HanpaxeHus U, onpenensieMoro
NOJIOXKEeHNEM ABMXKa noTeHnuomerpa R1.

OrpuruateNbHbli HMITYJIBC C BbIXoaa AuddepeHuupyouei 1ernn
(puc. 7.7, 6), cCOOTBETCTBYIOMIMI TiepenHeMY (POHTY KaHaJIbHOTO
HUMIY/IbCa, 3amupaeTr TpaHaucTop. IloTeHuuMan Kowiekropa ckay-
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Puc. 7.7. QopMupoBaHue oropHoro uMnyssca

KOM BO3pacTaeT IO YPOBHs IUTAIOIErO HanpstkeHus (pHc. 7.7, 2),
nuseprop DD1.1 onpoxuasiBaeTcs, Ha ero BeIX0[€ YCTaHABIMBAETCS
HyJIEBOW MOTEHLHMas, M JieBasd obkianka KoHpeHcatopa C4 depes
nron VD1 okasbiBaeTcs NOAKIIOYEHHOM K Kopntycy. OTpunaTtesnsHoe
HalpsixeHne ¢ NpaBol oOKJIanKu npukiaabiBaercd K 0ase TpaH3u-
CTOpa, YIepKNBas €ro B 3alIepPTOM COCTOSHUH (pHc. 7.7, 6).
KonpeHcatop C4 HaumHaeT Ilepe3apsiKaTbCsl MO IKCIIOHEHLIM-
anbHOMY 3aKOHY IO Lieli: IUTIOC UCTOYHMKA NTUTaHUs — MOACTPOeY-
HbIl pesncTop R3 — KonpeHcatop C4. Korma HarpsxeHue Ha HeM
DOCTATHET HaIpsXKeHus OTHHMpaHus TpaH3ucropa (npumepHo 0,6
B), nponsoiiner o6paTHoe ONPOKUIBIBAHME CXEMBI, ¥ Ha KOJUIEKTOpe
TpaH3ucropa OyneT chOpMUPOBAH MOJOXKUTEIbHBIA HUMITYJbC, JUIH-
TEJIBHOCTb KOTOPOTO Ty OIpefAessAeTcsl KaK MCXOMHBIM HallpsXXeHUeM
Ha XKoHpeHcaTope C4, Tak ¥ OCTOSTHHOW BpeMeHu 3apsiga uenu C4-
R3. OtoT nMnysnbC 1 ero MHBEPTUPOBaHHast Konus ¢ BeiBoga 3 DD1.1
MOJAIOTCS] HAa OCTABILMECS BXOIBI BpEMEHHOrO MIUCKPUMHUHATOpA.
Unrareso OyneT JIerko CaMoCTOATENBHO YOeUThCS, YTO MMITY/IbC
Pa3HOCTHON MIMTEIBHOCTH AT ITOSIBUTCA Ha BbiBoxe 10 gucKpuMuHa-
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TOpa — eI JUIMTEIbHOCTD MPUILIEALIero KaHadbHOrO UMIYJIbCA T,
MeHbLIE [UINTEIbHOCTH XAYLIEro MyJIbTUBUOpaTOpa Ty, U Ha BBIBOZE
11— B npotuBHOM cnyyae. I1oasSpHOCTD pa3HOCTHBIX MMITYJIBCOB B
000HX ciTydasx NoIoXuTeNIbHa.

Ha Ttpansucropax VT2, VT3 cobpanbl ymIMHHATEIH UMIYJIb-
€oB ¢ KoapduuuenroM yumiHenusa 40. HeobxoguMocTs yainHeHns
UMITY/IbCOB IOSICHUTAch B pasaedne 1.2.2. MexaHW3M yAJIMHEHHUs pac-
CMOTpMM Ha NpuMepe BepxHero KaHajda. KopOTKMI pa3sHOCTHBIN
uMIyibe ¢ BeiBoza 10 uepes pesucrop R8 3apsixaer xorgeHncarop C7
IO HEKOTOPOro HanpsixkeHus U, IpONOPIMOHATBHOTO JJITEJIbHOCTH
Pa3HOCTHOro MMITy/IbCa, a B KOHEYHOM cueTe — BeInYuHe IiepefaBa-
€MOI KOMaHIbL.

ITo oKoHYaHHMK PAa3HOCTHOTO UMINY/IbCA HANPAXEHHE ¢ KOHIEH-
caropa npukiaabpiBaercs K 6a3e TpaHsucropa VT2 oTpunatensHoOi
MOJMAPHOCTBIO, TaK Kak JieBas o0KxilagKa KOHAEHCATOpa Yepe3 pesu-
crop R8 u BeiBox 10 DD1.3 coegunsercs ¢ kopnycoM. KoHpeHcatop
HayuHaeT nepe3apaxarbes, GOPMUPYS HA KOJUIEKTOPE MONIOXUTEIb-
HbIHf MMITYJIbC, IJIUTENBHOCTb KOTOPOTO OIpEenessieTcsl HeM3MEeHHOMN
BeNIMYMHOM — mnocrosaHHoil Bpemenn C7R10 u Hanpsxenuem U,
IpoLiecch! py 3TOM MOJHOCTBIO AHAJIOTUYHBI PACCMOTPEHHBIM IS
KoHpeHcatopa C4. ITapameTpbl cxeMbl BbIOpaHbl TakKuM 00pa3om,
4YTOOBI KO3(hDULIMEHT yRIMHEHNS paBHsica 40.

Cunosas uyacTb cxembl, obecrieyuBaiomas NUTaHUE JBUraTess,
MIOJTHOCTBIO aHAIOrMYHa U300paxeHHol Ha puc. 7.3.

AdeTann n KoHCTpyKuMs

ITeyaTHas IUIaTa W3rOTABJIMBAETCS W3 OZHOCTOPOHHErO CTEeKIO-
TEKCTOJIUTa B COOTBETCTBHE C PHC. 7.8.

Ilepen pacnaifikoll peraneli HeoOXOZMMO YCTAaHOBUTb JBe
nepeMbldKH: Iox MukpocxemMoir DD1 u y Ttpansucropa VT9.
Konnencatops! C4, C7 u C9 nomxHb! ObITh 00513aTEIbHO TUIEHOYHBIE,
Hanipumep K73-17. ITorenyomerp R1 — tuna CI13-386.
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Puc. 7.8. Neyarnas nnara

Hactpoiika

Hacrpoiika perynsaropa xona NpoU3BOIUTCA B Cllenyloliel roce-
HOBaTeabHOCTH. [IBHXOK MHoTeHumoMmerpa R1 ycraHaBinBaercst B
cpenHee MNOJOXeHUe, ABAraTeslb BpeMeHHO oTKmo4vaercs. [locre
Nofa4yM HanpsKeHWs! IIMTaHus IIpOBepUTh Hannuue +3 B Ha Bhixone
crabwinzaTopa.

IHonkmounts ocuumiorpad K seiBogy 3 DD1 u nopate Ha Bxox
CXeMbl MMITYJIbCBI IUIMTENBHOCTBIO 1,5 MC ¢ IeprnonoM IOBTOPEHMS
20 mc n amrumtygoii 3—S5 B. Bpamennem ocu R1 ycraHoButh min-
TeJBHOCTh MMITYJIbCOB Ha 3KpaHe ocuwuiorpaga pasHoét 1,5 Mc.
ITopxmioyas ociuiorpag noovyepeqHo K KoyiektopaM V12, VT3,
yOemnuTbCs, YTO JUITUTEBHOCTD MOJIOXUTENBHBIX UMITYJIbCOB M3MEHS-
eTcs OT HyJiA 1o 20 Mc IIpY OTKJIOHEHUH PYUKH YIIpaBJieHHWs OT Heit-
TPaIBHOTO 10 KpalHero nosoxeHus. B npoTuBHOM cily4ae nopuo-
Oparb BesmunHy KoHupeHcaTopos C7, C9.

HHorga Moxer 1oHagoOUTbes yBemMueHne CTabWIM3UpOBaHHOrO
HaNpsXeHWs ¢ TpeX A0 IITA BOJIBT. [IOAKIIOUNTD ABUTATEND U ybe-
IUTHCS B TUTABHOCTH PETYIMPOBKH 000POTOB IPX OTKIOHEHHH PYUYKH
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ynpasnenus. Ilpn Hanpsxenuu nutanns 6 B B xpaitneM mosnoxe-
HIM PYYKM YIIpaBJIeHWs HalpsiKeHne Ha IBHUrartesie JOJIXHO ObiTh He
MeHee 5,2 B ipu «BrACSIYMX» KOJIecax MOIe/In.

7.2.2, BTOpoM BapuaHT perynsatopa xoaa

ApnHuunuansHas cxema

YcTpoiicTBO paccyuTaHo Ha paboTy ¢ ABUraTesIsiIMU IIOCTOSIHHOTO
TOKa MOIIHOCTbIO 10 50 BT npy HamnpsxeHnn NHUTaHKS BBIXOIHOIO
Kackaza 7—27 B. CymmapHOe NaleHHe HAaIpsIKEHHsT Ha BBIXOJHBIX
TPaH3UCTOpax IIpy NOJIHOW Harpy3Ke He npesslaer 1,3—1,5 B.

IIprHuMnManpHas cxeMa 3TOro BapuaHTa IpUBelieHa Ha pHe. 7.9.
KananbHplii MMIy/bC NMOJTOXKATENBHONW NOJSIPHOCTA NOCTYyIaeT Ha
uHBeprop DD1.2. K ero Boixony noznxmoueHa auddepeHLmpyomas
uens R5C4, obecnieunBaiomas (popMHpOBaHne KOPOTKOro OTpHLIA-
TeJIHOT'O MMITYJIbCa, COOTBETCTBYIOIIETO NepeiHeMy (hPOHTY KaHallb-
HOTO.

OTHM HMOYJIbCOM 3alycKaercsl XAYIHMH My’asTHBHOpaTop,
cobpanHblil Ha Oade Talfimepa DAIl. JITUTenbHOCTh NONy4YaeMBIX
Ha BBIBOJE 3 MOJIOXHUTEJIbHBIX MMIYJIbCOB ONpelesisieTcs IMOCTOSH-
Hoii BpemeHn 1ienn R1R2C1 m ycraHaBnmBaeTcsi paBHOHM 1,5 Mc.
BpeMeHHOII IUCKPHMMHATOpP aHAJIOTMYeH pacCMOTPEHHOMY Bblllie
€ OIHUM OTJIMYMEM: Pa3HOCTHbIE MMITYJIbChl Ha €r0 BBIXOJAX MMEIOT
OTpUMLATEIbHYIO IOJISIPHOCTb.

PasHocTHble curHansl ¢ BeiBoga 10 wmm 11 DD1 nocrynaioor Ha
YIJTAHUTEIIA UMITY/IbCOB, BKIIOYAIOINE UHTErPUPYIOLIHE 11eNIOYKH C
Pa3InYHBIMKI NOCTOSTHHBIMI BpEMeHH 3apsla v pa3psiaa. PaceMoTpuM
NPHHHKN JeACTBASA OCTAIBHON YacTH cXeMbl JUIA CJIyYast NOSBJIeHHA
Pa3sHOCTHOrO MMITYJ/IbCa Ha BbiBoze 10 MMKpOCXeMbl.

B ncxonnomM coctosiHun koHueHcatop C7 3apskeH Q0 Hanpsixe-
HS1, PABHOTO TOJIOBMHE HanpsixeHus nutanus (U, = +2,5 B). Oror
NOTeHIMaN NMPUIOXeH K NpsIMoMy Bxony kKommapartopa DA3.1. Ha
MHBEpPCHOM BXoIe (BbIBOL 4 KOMIIaparopa) ¢ NOMOIIbIO TIOTEHIH-
oMerpa R14 ycraHOBJIeHO HECKOJIBKO MeHblilee ONMOpPHOe Harpske-



370

DuctanumorHoe yhipasieHune moaenamu

rb Kebs. 14 DD1
>»— a

Rt R3 RS
/ 47k 15k / / 27k
| fhre 48
47k 7 8
DAt
c1 5 2 ¢4
0,01mK 0,0tmk
= 1
T e
0,022mk c3 /jn4
1000T I:/ 3k
JL Bxog @—
1—-——» K BbiB. 3 DA3 +7...278B
a DA2 '
R12[R13 " [JR15 []R18
100K¢ SGK/ DA3.1 E]G,ZK / 3k
b 5J= 2 < R16
L 4) 6,2

1= |y | ri7 vi2 A
6

X1 8 X VT4
¢ 3k R22
l DA3.2 3k
c8 Co_i_ R23 1.CtH
0.1MKI R14 0,1MKT 73k T 0,1mk
d _J 4100k .
kB8biB. 7 DD1uBbie. 12 DA3 €4——- L

VT1, VT3 -KT853A DD1-K561/1A7
VT2, VT4 - KT829A

DA1 - KP1006BA1
DA2 - 1170EHS
DA3 - KP1401CA1

Puc. 7.9. Perynarop xona. Bapunant Ne 2

Hue U,,. B pesynbrare Ha Bbixone KoMmaparopa (BHBOX 2) MOTEH-
L&l IPMMEPHO PaBEeH HANPSXKEHHIO ITATAHKS! BBIXOTHBIX KaCKaioB.
Takaa xe BesmunHa 1 Ha 6a3e Tpansucropa VT1. Tpansucrop
3arnept. BolcoKoe HampsKeHue ¢ BhIBOAA 2 NMPUWIOKEHO U K MHBepc-
HOMy Bxony Komnapatopa DA3.4 (BeiBox 8). ITocKonbKy omopHoe
HanpsiXeHue Ha MPAMOM BXozie (BhIBOZ 9) 3HAYNUTEbHO MeHblle, Ha
BBIXOJIE KOMIIapaTOpa YCTaHaBJIMBAETCA HU3KWIA ITOTEHLIMAN, TIPAKTH-

YeCKM paBHBIHA HYJIIO.

Tpausuctop VT4 B pesyinprare 3anepT. Jlerko ybepured, 4ro
3areptel M TpaH3ucTopbl VT2 u VT3. PasHoCTHBI MMIynasC C



asa 7. VicnonHuTensHble ycTpoAcTBa 371

BeiBofa 10 6picTpo paspsikaer koHaeHcatop C7 uepe3 pesucrop R7
Ha BeJIUYUHY, TPONOPLUOHAIBHYIO 3HAYEHUIO KOMAHIH YIIPaBJIeHuU .
BoccranosneHue HanpsixxeHUst pou3BopuTces yepes pesucrop R9 no
ropa3sno 6onee MoNOFOi IKCIIOHEHTE.

Ho Tex mop, Moka HalpsoKeHHe Ha KOHAeHcaTope HuxXe Onop-
HOTO, Ha BbIxofe KoMrapatopa DA3.1 npucyrcTByeT oTpUIlaTeNbHBIH
UMITYJIbC, oTnMpatomui Tpatsucrop VT1. Ha Brixome KoMnapartopa
DA3.4 umnynbc 6yzetr Ha000POT IMOJOXKUTENBHBIM, YTO B CBOIO OUe-
peRb IPUBENET K OTIIUPAHUIO TpaH3ucTopa VT4. Jlpurarenk HadyHeT
BparaThCsl.

IHotexnuuoMerpoM R14 ribupaeTcs NOpor, [Ipy KOTOPOM KO3 ¢H-
UMEHT YAIMHEHHUs] PA3HOCTHBIX UMITYJIbCOB paBeH cOpoka. B aTom ciy-
qae, IIPY U3MEHEHUM Pa3sHOCTHOTrO uMnysbca B npepenax (0—0,5 Mc,
TIOCTOsIHAAsT COCTaBIIsIIOLlasl HaInpsXeHus Ha jApurarene Oymer
MEHSIThCS OT HyJIS1 4O HAIIPSKeHUS ITUTaHusL, IIPONOPLHOHATILHO MEHSISA
CKOpOCTb BpallleHusl aBuraresisi. B KauyectBe BBIXOOHBIX BHIOpaHBI
TPaAR3UCTOPHI C MaJbIM HANPSIKEHeM HachleHus, 4ro obecriedrBaeT
CyMMapHoe IajieHue HaIpsDKeHUs! Ha Tlape OTKPBIThIX TPaH3UCTOPOB,
He npeBbiuatomree 1,3 B ripu Toke Harpy3ku 2o 1,5 A.

Kongencatopsl C9 u Cl1 npenHasHaueHsl s TallleHUs IOMeEX,
BO3HUKAIOIMUX B KOJ/JIEKTOPHOM y3je nsurarens. Crabunusatop
Hanpsixenust DA2 Ha 5 B uckimoyvaeT yxox napaMeTpoB MMILY/IbCOB
XAyniero MyJabTusu0OpaTopa U KOMIapaTopOB NPU CHIUKEHUH Hamps-
JKeHUA nuraoneit batapeu.

AdeTanu yu KOHCTPYKUMA

Ilevatnas rarta perynaropa xona usobpaxesa Ha puc. 7.10. OHa
BBIITOJIHEHA U3 ONHOCTOPOHHETO CTEKJIOTEKCTONUTA TONIIMHOM 1,5 MM.
Onexrponutudeckue Konpercatopel C5 u C10 pacuurassl Ha pabo-
yee HampspkeHue 6,3 u 25 B cooTBeTCTBEHHO, YCTaHABIMBAIOTCA HA
I1aTy TOPU3OHTANIBHO.

BbixoaHble TPaH3UCTOPH — BepTHKaNbHO. MIX BHIBOIBI popmy-
I0TCA TaKuM 00pa3oM, YTOOBI TPAH3UCTOPLI PACIONOXUIIUCh B 1Iax-
MaTHOM IIOpsIAKE, HE Kacasch OPYT Apyra KOJUIEKTOPHBIMU IUTACTH-
Hamu. PaquaTophl Ha TPaH3UCTOPHI YCTaHABJIMBAIOTCS, €c/iu pabounit
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Puc. 7.10. lNeyartHas nnara perynsiropa xoaa

TOK aBUratess npesbimaer 1,5 A. B atoM cinyyae KoHburypauus
(dparMeHTa nnathl, Ha KOTOPOM YCTAHOBJIEHB TPAH3UCTOPHI, H3Me-
Hutcs. Hepembruku IT11—I13 ycraHaBnuMBaloTCa CO CTOPOHBI pacrio-
JIOXXEHUST AeTajlel.

Bpemsizapaomiue kougencatops Cl, C6, C7 momxHbI ObITh ITe-
HouHoro tuna (Hanpumep K73-17), ocranbHble — KepamuvecKue.
MukpocxeMmy TtaiiMepa KP1006BH1MoxHO 3aMeHUTh UMIIOPT-
HBIMU aHajoramu LM555, NES55. CuerBepenHBIHi KoMIapartop
KP1401CA1 — na uMnoptHyio MukpocxeMy LM339N. Brixonble
TPaH3UCTOPBI MOXKHO MEHSTh Ha IOObIe MOII{HbIE, COOTBETCTBYIOINX
IIPOBOIUMOCTE, HO OTEPU MOILHOCTY Ha HUX B 3TOM Clly4ae yBelu-
4aTcs, YTO KpaifiHe HeXeJslaTeJIbHO IpU 6aTapetHOM NMUTaHUU MOJIeJIH.
Juonsl — mo6ble MAIOMOIIHbIE KpeMuHeBHIe. IToncTpoeYnble MOTEH-
uuoMerpbl — tuna CI13-38 unu PIT-1.

HacTtpoiika

Hacrtpoiika perynsitopa Xofa CBOOMTCH K YCTAHOBKe OIIOPHOMH
IUTATENIBHOCTH UMITY/IbCOB XKAYIETO MyNbTUBMOpaTOpa ¥ yCTaHOBKE
nopora cpabarblBaHUs KOMIIApaTOpPOB, obecneunsamonero koagou-
LMEHT YIUHEHUs PaBHbI 40.



Maga 7. cnonHutenbHbie ycTpoicTea 373

Bpemenno orkmovaiot apuraresb. Ha Bxon yctpolicTsa nomaior
KaHajdbHble HUMITYIbCH OT (pOpMHUpOBaTenss KOMaHI COOCTBEHHOTrO
fiepeJaTyMKa WM NPsSIMOYTOJibHEIE UMITYJIbCHI C BBIXOAA FeHepaTopa
CUrHasoB. IMIy/bCBI JOKHBI OBITH TTOIOXUTENBHOM MONSPHOCTU U
uMeTk aMIutyay 4—>5 B. Mx JUIMTEeNIbHOCTL yCTaHABIMBAeTCsl pas-
HOY 2 Mc, a nepuox ciaexgosaHust — 20 Mc.

Koutponupys na seiBoge 3 Mukpocxembl DAL Hanuyue nonoxu-
TEJBbHOIO WMITYJIbCA, YCTAHOBUTL €ro JUIUTEeNIbHOCTh paBHOU 1,5 Mc
¢ noMompbio rnoreHuuomerpa R2. JlmurenbHOCTE OTPUIIATENILHOTO
Pa3sHOCTHOTO UMITYJIbCa Ha BBIXOJE BPEMEHHOTO AMCKpPUMHHATOpa
(seBone 10 DD1.3) nomxuxa Obith paBHa 0,5 Mc.

Ilepexmoynte ocuuiuiorpad Ha BBIXOA KoMriapatopa (BhIBOX 2
DA3) u norerunomerpoM R14 yCTaHOBUTH IIUTENBHOCTh OTpULA-
TeJILHOTO UMITy/bca paBHOM 19—19,5 Mc,

Ionkmoyuth pBUratesb U yOeOUTCs,, YTO ero CKOpPOCTh Bpale-
HUSl [UIAaBHO MEHSIeTCsl NpPU U3MEHEHUM IMTEJIBHOCTA BXOJHOFO
UMIIy/bCa B Npepesnax 1—2 MC OT MakCUMasbHOH IO HyJd, a I10Cje
CMeHBI HallpaBJleHHUs] JBUXEHUS] — OMSATh 1O MaKCHMaJIbHOM.

15t nmydinero nopaBleHUs! TOMEX OT HCKPSIETO KOJUIEKTOpa
TI0JIE3HO COeqUHUTh BHIBOIBI ABUIATEJNd C €70 KOPIIYCOM 4Yepe3 KOH-
nencatopel emkocTbio 0,1 Mx®, pacronoXuB UX HENOCPEACTBEHHO
Ha JBUraTesie. B uienu nuTaHus JBUraTessl XeJjlaTesbHO TAKXKe BKJIO-
yuTh apoccenu Ha 20—50 MxTH.

IIpu orcytcrsuu tafiMepa KP1006BU1 1 xaymumii MynsTUBUOpaTop
MOXHO cofpath Nno cxeme, npusejaeHHoi Ha pac. 7.11. IleyatHyio

+5 B cral. DD1.1 DD2.1 5023
—Isi[rr[arH S N
61— 2 10
J1 9
o g:»c1
R
Bxoa v K1 R2
1°°K a1 |=l2 100«
> Ri| |a1 -
- C1]— P b2 bb2.4
DD1 - K561TB1 0.1 & | B2 B,
P & }4 12

Puc. 7.11. BapnaHT Xayiiero Mmynstusubparopa
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1Ty TIpY 3TOM MPUAETCH, eCTeCTBEHHO, NepeenaTth. Mukpocxema
DD2 cootserctsyet MukpocxeMe DD1 na puc. 7.9. TpebGyemast mnu-
TEeJILHOCTh OINIOPHOTO MMITYJIbCa YCTAHABIMBAETCS MOTEHIIMOMETPOM
R2. Iuox VD1 moxet Obrth Tuna KJ1521, KIA522.

7.2.3. TpeTui BapuaHT perynsitopa xoga

NpuuununuansHaq cxema

KowmnakTHasi cxeMa peryiasTopa xona IpuseseHa Ha puc. 7.12.
31ech XAyWWii MynbTUBUOPAaTOp W BPeMEHHOH AUCKPUMHUHATOP
BBITIOJIHEHBI BCero Ha ofHoi Mukpocxeme DD1. Yinunurenu umiyns-
cOB peanu3oBaHbl Ha kKommnapartopax DALl.l u DAL.2. Dnementh
DAL.3 u DAL1.4 semonHsiioT GyHKuMK uHBepTOopoB, Mcnonb3osadue
TIOJIEBBIX TPAH3UCTOPOB B MOCTOBO CxeMe YIIpaBlieHus! ABUratesieM
cyuiectBeHHO noseimaeT KIT/I BRIXOTHOTO Kackaza.

B xauectse Tpansucrtopos VI'1—VT4 moxHO nnogobpath 60b-
1I0€ KOJMYECTBO KOMIUIEMEHTapHHIX 1ap, OPUEHTUPYSICh Ha UMe-
[oleecsl HalPSKEHWE NUTAHUSI U MOIUHOCTh HUCIIOJIHUTEJBHOrO
nBuratens. IlevarHast nnara (puc. 7.13) pasBeneHa o MCIOJNb-
30BaHUE B BLIXOJHOM Kackaje AByX TPaH3UCTOPHBIX COOPOK TUIIa
IRF7105, ynomMunasmuxcs seimte. OHY B CBOEM COCTaBe cOlepXKaT
u pemngupypomue guoakt VD3—VD6. B atoM cinyvae Hanps-
XeHue NMUTaHUs MOXeT jexaTth B mpexenax 7—25 B npu Toke
Harpysku He 6onee 2 A.

Tpansuctopnsle cOopku 0003HavYeHB! Ha miate Kak DA3 u DA4
W MOHTUPYIOTCSI CO CTOPOHHI II€YaTHHIX IIPOBOJHMKOB, TaK Kak OHU
BHIIIONIHEHH B KOpIlycaxX, IpefyCMaTPUBAIONUIMX I10BEPXHOCTHBIMH
Montax. KongeHcatopnsl C2, C4 u C5 momxHbl ObITh MJIEHOYHBIMU
(K73-17). IToacrpoeunsiii pesuctop R10 — tuna CI13-19 unu ada-
JIOTUYHBIA T10 pa3MepaM WMIIOPTHBIA IIPSIMOYTOJILHON  (POPMBL.
Crabunuzatop DA2 — manora6apurssit 1170EHS wiu ero umnopt-
HBIi aHaJIoT.
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K ABMraTenio

Puc. 7.13. Neyarnas nnara
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HacTtpo#ka

B npouiecce HacTpOIKH 110cie POBEPKY NPaBIWIbHOCTH MOHTaXa
N10JaI0T ITUTaHUE Ha ATy U yOexXAaloTcst B Hatuduu +5 B Ha BhIxozne
ctabunusatopa Hanpsxenuss DA2. JIsurartens Npu 3TOM NOMKEH
OBbITH OTKJTIOUEH. 3aTeM Ha BXOJI PeryasTopa cleqyer nogarb npsaMo-
YTO/NbHbIE UMITYILCHl aMIUTUTYION 4—5 B, AMUTENbHOCTHIO 2 MC U C
riepuonoM noproperus 20 mc. ITogkmouus ocuuuiorpad K BbIBOLY
3 DD1, ycraHOBUTH IUIMTENLHOCTh HA0MIONaeMOro IOMOXUTEIbHOTO
UMITy/Isca pasHOH 1,5 Mc. YeranoBka npousBoaurcs 1oagdbopoM Benu-
quHbI pe3uctopa R1, myist yero Ha ero MecTo MOXHO BpeMeHHO ITOf-
KJIIOYUTH TIOCTENOBATENbLHO COEAMHEHHbBIE pe3nCTOp HOMUHAIOM
33 xOm u norenunomerp — 100 kOm. [lanee Ha BeiBome 11 KOHTpO-
JUPYETCs] HAJIMUKAE PA3HOCTHOTO [MOJIOKUTENILHOTO HMITYJIbCa HJTH-
TeNLHOCTLIO 0,5 MC.

ITepexmouns ociniorpad Ha BeiBoa 2 DA, HacTpanBaloT nopor
cpabaThiBaHUSI KOMI1apaTopa YIJIMHUTENsT UMITYIbCOB. J[BUXXOK
noresuuomerpa R10 ycranasnBaeTcs B BepxHee (110 cxeme) MoJo-
KeHHe U 3aTeM MeJICHHO Bpamjaercsi OO [MOsBJIEHUS Ha JKpaHe
ocuuuiorpada OTPULIATEIbHBIX UMITYJIbCOB.

HacTpoliky MOXHO CUMTAaTh 3aKOHYEHHOH, KOIAa IJINTENIbHOCTD
OTPHLIATENBHBIX UMITYILCOB CTaHET IIPUMEPHO paBHOH 19 Mc, 1. €. OHU
TIPaKTUYeCKU conbloTes. IIpucoenuHuB aBurarenb, Heobxoaumo yoe-
OUTHCS, YTO HafpaBiieHHe ero BpailieHUsl COOTBETCTBYET HarpasJe-
HUIO OTKJIOHEHUS! PYIKM yIipaBjieHus. B nNpoTUBHOM ciyuae BLIBOABI
ABUraTesst HeoOXOIMMO NTOMEHSATh MECTAMU. 4

IIpu oTCyTCTBUM NOJIEBLIX TPAH3IUCTOPOB, CUIOBYIO YacTb U YAJIU-
HUTEJIU UMITYILCOB MOXHO BBLIITOJMHUTL Ha OUITOJNISIPHBIX TPAH3HUCTO-
pax, 110-cxeMe, IIpUBeAeHHOH Ha pac. 7.6. CTHIKOBKA MMPOU3BOIUTCS
nio BeiBogaM 10 u 11 mukpocxemsr DD1. Ilnata ripu atom passoaurcs
3aHOBO.
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7.2.4. YeTBepTblii BApMaHT perynsatopa xoaa

NpuuuunuansHas cxema

B pasgene 7.1 yxe YNOMUHAINCH CHEUATU3UPOBAHHBIE MUKpPO-
cxeMbl (ApaiiBepbl) it YNpaBjIeHUsl OBUrate/sIMU IOCTOSIHHOIO
toka. MX ¢ ycriexoM MOXHO NPUMEHSITh U B perynsitopax xoma. Ha
puc. 7.14 npuBemeH BapuaHT TakO# cxembl. Kuymui mMyasTuBubpa-
TOP ¥ BpeMeHHOM AUCKPUMHWHATOP 3[€Ch HUYEM HE OTIUYAIOTCH OT
UCTIONB30BaHHLIX B BapuaHTe 2 (puc. 7.9). YiuHUTEIb UMITYILCOB
peayu30BaH Ha CABOEHHOM OllepauiiOHHOM ycusnuresne DA2Z.

Jsurarenem ynpasiser gpaiisep BA6209, uro 1103BosnsieT UCnonb-
30BaTh JOBUraTread C TOKOM MOTpeOieHus ao 1,6 A U nuTaOMIUM
HanpsixedueM 12 B. KoHtaktHble mmonaaku X4, X5 cimyxar mis
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Puc. 7.14. Perynsitop xona. Bapuart Ne 4
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TNOAKJIIOYEHHA aBuratens, X2, X3 — JUIs NOAKIIoYeHus MUTaHus], a
X1 -— pns nopayy KaHAJIBHOTO UMITYJIbCA € BRIXO/IA NIpHeMHMKA. J7s1
TIOBBIIIEHUS] IKCIUTyaTallHOHHOM HaleXHOCTH K KOHTAKTHBIM ILIO-
IIa/IKaM BCeX AT ynOOHO NPUIasTh IHTHPLKH MOIXOAAILETO AUAMe-
Tpa OT LITETICeNbHBIX Pa3beMOB, BCTaBUB KX IO YIIOPA B COOTBETCTBY-
OIe OTBEPCTHS UIAT CO CTOPOHBI PACIIONIOXEHUs NeTaei,

detanun n KOHCTPyKuua

Kongnencatoper C1, C5, C7 perynsitopa xoma IOJIKHBI OBITH
wieHoyHeiMM (K73-17). Mukpocxemy DA2 MOXHO 3aMeHUTH Ha
K157¥[12, DA4 — ua BA6219 (8—18 B; 2,2 A), BA6222 (5—15 B;
2,2 A), BA6229 (8—23 B; 1,2 A), TA7291P (18 B; 1,2 A) 6e3 nusme-
HeHus1 pUCyHKa NevaTHO! ratel. Hanpstokenune nutanus U, BuiGupa-
€TCs B 3aBUCUMOCTH OT NIPUMEHSIEMOI MHKPOCXEMBI M ICTIONIb3YeMOro

asuratesisi. YepTex nedaTHOMH ILU1aThl peryjasTopa Xoia npuBeneH Ha
pnc. 7.15.

Hacrpoiika

Hacrpoiika xaymero MynbTuBuOpaTopa aHajJOTMYyHa PaccMo-
TPEeHHOH B pasfene 7.2.2, a YUIMHUTENs] MMITYJIbCOB aHAJIOTMYHA
npenblayiieMy BapuaHTy. HeobXxomuMoO YUMTBIBaTh, YTO IageHHe
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Puc. 7.18. NevarHas nnara
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HAIPSDKEHUS Ha BHYTPEHHHX TPaH3UCTOpax MUKpOCXeM Ipu pabo-
TaloIEeM ABUratesie MoxeT gocturath 1,5—72 B. IIpu xenauuu, xuay-
UM MyJIBTUBUOpATOP MOXHO peau30BaTh IO CXeMe, NpUBEIeHHOMN
Ha puc. 7.11.

7.2.5. MaTbl BapuaHT perynatopa xoaa

MpuHuunuansHaa cxema

YInuHHTENb UMITYILCOB B IIPEABIAYLIEH CXeMe MOXKHO BLITIOJHUTh
Ha TpansucTopax. ITockonbky o Tpebyer 1nogadu Ha BXOI ITOJIOXKU-
TEJbHbIX Pa3HOCTHBIX UMIIYJIBCOB, HEOOXOMUMO H3MEHUTh U CXEMY
BPEMEHHOTO JNUCKPUMHUHATOPa. Takod BapuaHT peryiasiTopa xona
NpuBeIeH Ha puc. 7.16.
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Puc. 7.16. Perynsitop xona. BapuaHr Ne 5
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AdeTanu u KOHCTPYKUUS

TlockonbKy cxeMa coCTOMT U3 (parMeHTOB, BXOAMBLIUX COCTaB-
HBIMU YaCTsIMU B IIpe ALIAYILIUE PEryisiTOphl X0, OPSAOK HaCTPONKU
1 BLIOOp neTaseil MOXXHO MI03aUMCTBOBATh B COOTBETCTBYIOIIUX Bapu-
anTax. Ilevarnas nnara usobpaxena Ha puc. 7.17. Ilepen ycranos-
koit MukpocxeMmsl DD1 Heobxomumo Briasth repeMuruky I11.

IIpu orcyrctBuu TaiiMepa KP1006BU1 xnymuit MynsTUBUOpaTOp
Y BpeMeHHOI TUCKpPUMUHATOP MOXHO BBITIOJHUTB 110 cXeMe, u3obpa-
JKeHHOH Ha pHc. 7.6. :
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T o0t LY & i ~
Swih ranl e
A o g -
y \gc ?-
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Puc. 7.17. leyarHas nnara

7.2.6. WecToit BapuaHT perynstopa xoaa

MpuuuunuansHag cxema

Perynsarop xoma MOXHO CYyLIECTBEHHO YIIPOCTUTbh, UCIIONB3Ys
CXeMy, IIpUBEICHHYO Ha pHc. 7.18.

Knymnit MynsTUBUOpaTOp u cxeMa GopMUpPOBaHUS Pa3HOCTHBIX
UMIIYIBCOB BBITNIONHEHH! Ha 3neMentax DD1.1—DD1.4. [anee cie-
OYIOT YIUIMHUTENX UMITYJIBCOB Ha TpaHsucropax VI, VT2 u crienua-
JIMU3UpOBaHHAsA MUKpOCXeMa yIpasieHus asurarensMu DA2.
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Puc. 7.18. Perynsarop xona. BapuaHt Ne 6

AeTanun n KOHCTPyKUMS

Ilewatnas mnata peryndaropa Xoma mnipuBeieHa Ha puc. 7.19.
Mexny BeiBonamu 10 v 11 Mukpocxemsl DD1 u xopniycoM npu HeoG-
XOIIMMOCTH MOXHO BKJIOYMTbL KoHaeHcaropbl eMkoctbio 0,01 Mx®,
MECTd Ha IUlaTe AJIs1 HUX PENYCMOTPEHHI.

HeobxomMMOocTh B 3TUX KOHIEHCATOpaX MOXET BO3HUKHYTb NpH
MICTIONIb30BaHMUM MOLITHOTO (CUIIBHO UCKPSILIErO) ABUratens. Jns atoi
Xe 1M NMPefRycMOTpeHa YCTAaHOBKAa KOHIIEHCATOPOB €MKOCTBIO 10
0,1 Mx®@ mexny BeiBomamMu 2 u 10 DA2 u xopnycom. Mukpocxema
TAT291P paccuntaHa Ha MOAKJIOYEHME ABUrateNieil ¢ MakCUMallb-
HBIM TOKOM, He TIpeBbIIaonmm 1,2 A.

Kongencatoper Cl, C3 u C4 saBnsAioTcs BpeMA3afalolMMH 1
JOMXHbl ObITh 00s3aTENbHO TUIEHOYHBIMM (HampuMmep K73-17).
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Puc. 7.19. NevarHas nnata
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I TMTenbHOCTL UMITYJILCOB XAYIHETO MYIbTUBUOpaTopa, paBHas 1,5 Mc,
onpenensercd BeAMYMHON pe3ucropa R1 u ycraHaBnuBaercsi ero
noabopom.

7.2.7. CepbMOM1 BapHaHT peryasaropa xoga

fpuHunnuanbHag cxema

Jly4myto NponopLMOHAIIEHOCTb MEXIY BXOTHBIMU U BhIXOXHBIMM
nMmnynscamu obecriedvBaet LUQPOBOH yIIMHUTENL. BapuaHT pery-
JISITOpa XOfa € TaKUM YIJIMHUTEJIEM NpuBeleH Ha puc. 7.20. XKnyumii
MyNbTUBMOPATOP, BPEMEHHOH MICKPUMWHATOp W  YIJIMHUTEND
HMIYJIbCOB CYIIECTBEHHO OTJIMYAiOTCS1 OT TPUMEHEHHBIX B IPEABINY-
IIMX BapyaHTax, MO3TOMY PacCMOTPUM WX MPUHLIMII IeiCTBUA TOM-
pobHee.

B HCXOTHOM COCTOSIHUM Ha NpsMoM Bbixozme tpurrepa DDI.1
(BbIBOZX 1) — ypOBeHb JIOTH4eCKOTro Hyid. JlocTuraercst 3To 3aseMiie-
HYeM aCMHXPOHHOro Bxozia «S1» (BuiBog 7). Konnencarop Cl1 pasps-
XeH Jepe3 OTKPBIThii nuon VD1 npaktudecku 10 Hynsa. Ha cuHXpon-
HbIH Bxof «J1» (BbIBOX 6) MOfAH BLICOKUH NOTEHLMAN, YTO B COOTBET-
CTBUM C JIOTUKOM pabOThI TPUITEPa BHI3BIBAET €TO OMPOKUILIBAHUE 11O
nepenHeMy $HpPOHTY MONOXUTENLHOTO KAHABHOTO MMITY/IbCA Ty

Ha BrIXOn€E TpurTEpa yCTaHaBIMBAETCS BbICOKUN JIOTUYECKUM YPO-
BeHb, muosl VD1 3anmpaetcs, HauuHaetcs 3apsifi KOHaeHcartopa Cl
gepes Oonbioe conporusienue pesucropoB R1 u R2. Hanpsaxenue
Ha acMHXPOHHOM Bxozie «R1» (BrBox 4) HapacrtaeT. Ilpu noctixe-
HUY 3TUM HallpAXeHMeM YPOBHS JOTMYECKOH eIUHUIILI TPOUCXOIUT
obpaTHOE OTIPOKUALIBAHUE TPUITEDA.

Kongencatop GICTpO pa3spsXaeTcs 4epe3 OTKPbIBAOIMIACH TUOT
VDI1. TakuM ob6pa3oM, Ha BbIXOA€ (QOPMUPYETCA NONOXUTENbHBIN
WMIYNIbLC, IUINTENBHOCTh KOTOPOTO T, MOXHO PErylIupoBaTth MOTEH-
uvomeTpoM R2. BpeMennoil pasnmuuurens peanu3oBaH Ha MUKPO-
cxeme DD2. Jlerko ybemurhbcsl, YTO €C/M T, > Ty, TO Pa3HOCTHBIM
UMIYNbC AT MONOXUTENbHOH NOJSApHOCTM OOpa3yeTcsl Ha BBHIBOLE
10 3TO¥M MMKPOCXEMBI, a B IPOTMBHOM cCjlyuyae — Ha BbIBOIE 4. DTH



fnasa 7. UcnonHuTenksHbie YCTPONCTBA

383

k8uis. 16 DD1, DD4
wuBbB. 14 DD2, DD3

_LCZ

L

R1 15
sexl/ 0, 1mK 47  S1TT|Q1 =0
6,3mK —114
+C1 Qlo—— ¢
VD1
o <
DD1.1 DD2.1 R1 DD1.2
7 S1 1 214
py Al TTiQ1 ] 3 1 & 3
6T s T2l | d
~-3¢c1
> ] L5 DD3.2
47k 4 R1 a—ﬁg_
—— R6
13 27k
Ct L 12 [}
0,1Mx] R3 R4 c4_|_ c6 [JR7
T 10x 100x o,oaamxT 1000 11110k
h
. _ e g
J1L Bxop, e—i I—» kx BuiB, 8 DD1, DD4 uBbiB. 7 DD2, DD3
+7...278
2 VD2 oo 2
b K Ri6 ) [ R20], IE 1000mK
330 330 T 258
vD3 (Y
1 1
¢ ~ s,
VTS5
R8 RO R12[, R13[] R14 R157/ R17 VT2
2,2« 27« 5,6k 5,67 5,6¢17] 5,6¢ /] 560 cn
1} b 0, 1mk
d
VDS pp4
c B
ec |©
ErSeahs
1" ' 1 [Ecn
lcz [ cs 9 7
T 10007 0022wk | R SR
h
9

DA1-1170EHS DD2-KS611E5 DD4 -~ K561MET1
DD1-K561TB1

DD3 - KS61T/11

VT1, VT4 - KT31025

VD1...VD5§ -KA5226 VT2, VT5 - KT837E
VT3, VT6 - KT863A

Puc. 7.20. PerynaTtop xona ¢ LudpoBLIM YATUHATENEM



384 JuncTaHuuoHHoe ynpasiieHWe MoAeNaIMi

BBIXOZIBI MOAKJIOYEHBl K aCMHXPOHHBIM BXOXaM BTOPOTO TpUITEpa
Mukpocxemsl DD1.

B nepBoM ciyuae BHICOKHiI MOTEHIIMa IOSIBUTCHA Ha BhIBOmE 15
TpHrrepa, nyion VD2 3anpertcs ¥ pa3bnokupyet 6a30Byio Lielb TpaH-
sucropa VT4. I'lpy HanmM4uy NONOXHUTENbHBIX UMITY1LCOB Ha BBHIBOLE
7 Mukpocxembl DD4 (X poMcXoXaeHHe BBISICHUM N03Xe) TpaH3u-
crop OyaeT OTKphIBaTbCA CaM M OTIMpaTth BBIXORHBIE KMouM VT2,
VT6, obecieunBas BpanieH1e JBUTATENS.

Bo BTOpOM Cny4yae MOMHOCTBIO aHAJIOTMYHO OymeT obecre4eHo
BpallleH{e ABUTaTtens B IPOTUBOMNONOXHYIO CTOpPOHy. ITonesno obpa-
TUTh BHUMaHME Ha TO, YTO TETEpPb YIPAB/SIOMMe UMITY/IbChI [IOCTY-
naloT B OOOMX CiiydasiXx ¢ OJHOTO M TOTO Xe BBIXO#a YIJIMHUTENA
umnyeCcoB (BeiBozie 7 DD4).

Teneps cobctBeHHO 00 ymmMHMTENE. Pa3HOCTHBIE WMIIYJIBCHI,
1py moOOM COOTHOIUIEHUM T, U Ty, TTOABJSIIOTCS Ha OHOM U TOM Xe
BBIXOZIE BpeMeHHoro pasauuutens (Beison 11 DD3.4). Onu umerot
OTpMIIaTeNbHy0 NONAPHOCTh. IHBEpTUPOBaHHbIE BTOPEIM 3I€EMEHTOM
MUKkpocxembl DD3, 3TH MMNynbChl (IPONOPLMOHANIBHBIE BEIMYMHE
nepenaHHol KOMaHpbl), MocTymnasi Ha BeBOR 6 DD3.3, paspeaior
paboTy TakTOBOTO reHepaTopa, COOpaHHOTO Ha 3TOM JlEMEHTE.

Ilepyion TakTOBBIX MMITYAbCOB (T1) ¢ MoOMomIbIO MOTEHHIMOMETpa
R8 BeIOMpaeTcsa TakMM 0Opa3oM, YTODbI IIPY MAaKCUMATBHOM BETMYHHE
koMaHaH (At = 0,5 Mc) Ha BbIXO#e reHeparopa ycneayu chopMupo-
BaThCs POBHO 15 uMmmnynecos (puc. 7.21, a, 6). Ux nonsipHocTs OTpHIa-
TebHast, IO3TOMY OHM MHBEPTUPYIOTCS 3jieMeHTOoM DD3.4, uro Heob-
XOOMMO U1 HOpMaJIbHOM PaboTel peBepcuBHOrO cuetuka DD4.

Yepes passsasbiBaomuyil quon VDS nonoxutenbHble UMIYJIBCHI
MIOCTYMAT Ha CYETHBIX BXOX MHKpOCXeMbl (BbBOA 15). B Teuenue
BPEMEHM AT Ha NepeKovaiomeM BXoae MUKpocxeMbl (BeiBox 10)
TIPUCYTCTBYET BBICOKMI noTeniuai ¢ BoiBoga 3 DD3.2, uro obecrie-
4iBaeT c4YeT Ha yBenuueHHe. Cuer BeneTcsl Mo nepenHeMy QpPOHTY
TaKTOBBIX UMITYECOB.

B niepBbIif XXe MOMEHT, B COOTBETCTBUM C JIOTUKOi pabOTHl CYET-
4yHKa, Ha BBIXONE NepeHoca (BBIBOL 7) TOSBASETCH BBICOKMH ypo-
BEHb, COXPaHAIOIIMICA TaM BCe BpeMs], [I0Ka CONePKUMOe CUETUHKA
He paBHO Hymio (puc. 7.21, ¢). IMEHHO 3TOT UMITYJILC M YIIPaBJIsET
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Puc. 7.21. Ipaguku, noscHsiome paGoTy UngpoBOro yaIMHUTENS

BBIXOIXHBIMU TpaH3ucTOpaMH. 11okaxeM, YTO ero WINTeIbHOCTh NPO-
MOPLMOHAIBHA [UIMTEIHOCTH Pa3HOCTHOIO UMITYJIbCA AT,

BoIXORHOM MMINTYNBC, TOMHUMO NTpOYero, NoxaeTcs Ha BIBOA 12 BTO-
pOro TaKTOBOTO reHepaTtopa, cobpaHHoOro Ha afieMente DD3.1, paspe-
was ero pabdoty. Ilepuon crexosanus 3tux ummnyibcos (T,) ycraHas-
JiuBaeTcs MOTeHIMOMeTpoM RS B COOTBETCTBHYU C paBeHCTBOM T, =
40T, (pmc. 7.21, 2). KopoTkue NnoJloXHUTeIbHbIE UMITY/IbLCH C BBIXOAR
nuddepeHIMpYIOMIEd 11eNH, COOTBETCTBYIOHIME TOJOXHUTEILHBIM
nepenasam (puc. 7.21, d), ToxaoTCs Ha CYETHBIH BXOX CYETUMKA.

K MOMeHTy MNpuxoxa NepBOro M3 HUX BBICOKUH INOTEHIIMaX Ha
nepexiiodaronieM Bxope (BeiBox 10) yXe OTCYTCTBYET, M CUETHHMK
pabotaeT Ha BeluMTaHHKe. IIpoliecc nponoixkaeTcs 1o Tex nop, noxa
COoepXHUMOE CYETYHKa He 00paTUThCA B HY/b. B 3TOT MOMEHT 3aKaH-
4YKBaeTCs MOJIOXKUTE IbHBIN UMITYJIbC Ha BBIBORE 7 CUeT4HKa, U paboTa
BTOPOTO TaKTOBOTO I'eHEPaTOpPa MpeKpallaeTcs.

N3 rpaduxkoB BUIHO, YTO IJIMTEJIBLHOCTH BBIXOZHOTO HMITYJIbCA
Oyner cocTaBJIATb BEJIMYUHY, B COPOK pa3 OOJbLIYIO MINTENBHOCTU
At. XoTs IVINTEJILHOCTh OyAET N3MEHSTBCSA TUCKPETHO, HIar TUCKpe-
TU3a1lMK HACTOJbKO MaJl, YTO Ha [U1aBHOCTU PEeryJINpOBKHM CKOPOCTH
BpaIlleHHs! IBUraTess MpakTUYeCKU HE CKa3bIBaeTCsl.

T1pn usmenennu At B npenenax 0~—0,5 Mc, KOJIM4YECTBO UMIYJILCOB,
reHeprpyeMpIx 0OOMMH TaKTOBBIMH r€HEpaTOpaMu, OyIeT NponopLH-
OHAJILHO U3MeHATLCH B npenenax 0—15 ¢ coxpaHeHnem koagpduLm-
€HTa yIIMHEHNS BHIXOXHOI'O UMITyJIbCa (B HaleM ciydae — 40).

CxeMa BEIXOZHOTO KJIIOYEBOTO YCHINTEISl HUKaKUX 0cOOeHHOCTE!
HE AMEET.
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JdeTanu v KoHCTPyKUMUS

IMeyatnas mnata usobpaxeHa Ha puc. 7.22 U HUKaKUX KOMMEH-
tapueB He TpebyeT. Ilepen MoHTaxoM neTasneil HEOOXOOMMO BIAsITh
nepemMeluku [11—TI16. Konnencaropst C10 u Cl1 ycraHaBnuBaloTcs
HETIOCPENCTBEHHO Ha nBurarene. TpeboBaHUA K JeTalsAM Takue Xe,
KakK ¥ B IpenbiaymieM BapuaHre. HanmoMHuM, 4To BpeMssafaiomme
koHpeHcatopsl C1, C4 u C7 nonXHbI 6bITh MIEHOYHBIMU,
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Puc. 7.22. MNevarnas nnara

HacTtpoiika

Knymmii MysTMBHOpPATOp HACTpamBaeTCs MO BBILIEOMHCAHHOM
METOAMKE Ha ONOPHYIO IIMTENBHOCTh T,, = 1,5 Mc. [lanee, obe-
cnednB pa3Hoctk At = 0,5 Mc, norennuoMerpoM R8 Heobxomumo
nobutbes, yToOb! Ha BeIBOAe 10 DD3.4 BeipabatsiBanocs 15 uMnyns-
COB. AHaJOrM4YHOEe KONMYECTBO MMITYJILCOB, HO ropa3go OOnbliei
IJMTEIbHOCTY, YCTaHaBAMBaeTcsl Ha BriBoge 11 DD3.1 ¢ noMombio
noreHiioMerpa R5. Ilpu ucnipaBHBIX geTansix U MPaBUIBHOM MOH-
TaXKe OCTaJIbHAasl 4YacTh CXEMBI B TIPOBEPKe He HyXnaercs. Hacrpoiiku
TPOU3BOASTCS NPU OTKIIOYEHHOM JBUTATENE.
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7.2.8. BocbMoOW BapvaHT perynsropa xoaa

MpuHuunmMansHaa cxema

MocroBble cxeMbl yIpaBji€HUA ABUraTesIsiMH UMEIOT HECOMHEH-
HbI€ IOCTOMHCTBA, OIHAKO MPY JIIoOOM HallpaB/IEHUY BpallleHWs [1BU-
raTejis, NoC/efoBaTeNbHO C HUM, BKJIIOYAIOTCS KOJUIEKTOPHbBIE TIEpe-
XOJIbl ABYX TPaH3UCTOPOB, Ha KOTOPLIX CO3[aeTcs NajeHue Hanpsaxe-
Hus nopAaka 0,5—2,5 B, uro cuuxaet KIIJI ycrpoficTtsa.

Jy1s1 3KOHOMMH 3Hepruy GOPTOBBIX UCTOYHUKOB MUTaHM MOXHO
C YCTIeXOM TIPUMEHSITh PETYIATOPBI XOfa C peJleHHBIM PeBEepCOM.
B atoMm cilyuae ucnio/is3yeTcs OfiMH KIIIOYEBON TPaH3UCTOP, U NTOTEpU
MOXHO CYIIECTBEHHO yMeHbHmuTb. Tak, y TpaH3ucropa KT863A
COMPOTUBJIEHHE HACBIIIEHHOTO KOJIJIEKTOPHOrO NEPeXojia cocTaBslIAeT
Bcero sumb 0,06 Om.

Jaxe npu Toke Harpy3ku B 2 A Ha HeM OyneT najgats scero 0,12 B
U pacceuBaThcs MOIMHOCTL He 6onee 240 mMBt. Hawiryunmmii xe
BBIOOp — COBpeME€HHbIE TI0JIEBble TPAH3UCTOPHI ¢ U3OJIMPOBAHHBIM
sarBopoM. Ha puc. 7.23 nmpuBeneHa cxeMa peryistopa Xxofia ¢ peieii-
HBIM PEBEPCOM M aHAJIOTOBBIM YIUIMHUTEIEM UMITYJIbCOB.

Knuyumit MyJapTMBMOpaTOp peaiu30BaH Ha TEPBOM TpUITEpe
DD1. InutensHOCTs ONOPHBIX HMIYJILCOB ONpeReNsieTcs II0CTO-
aHHol BpemeHu R2C2. BpemeHHo#t guckpumuHatop DD2 obecre-
yyBaer (GOpPMMPOBaAHNE PA3HOCTHBIX MMITYJILCOB OTpULIATENbHON
MOJNIAPHOCTH Ha BbIBozie 4 DD 2.4 npu 11060M COOTHOIIEHUM ATINTENb-
HOCTEH OTIOPHOrO UMIIYJIbCA Y TIPUHATOTO KaHa/IbHOTO. Pa3sHOCTHbIE
UMIIYJIbCBl TOCTYNAIOT Ha YIJIMHUTENB, COOpaHHbIA Ha KOMITapatope
DAL TTorenunomerpom R8 ycraHaBimBaetcs Tpebyemblit Koadopu-
LIMEeHT YIJIMHEHUSL.

Eciv IMTeNbHOCTh KaHAJIbHOTO WMMY/IbCa IPEBBILIAET JIU-
TEJIbHOCTb OTOPHOTO (IBMIKEHUE MOJENU BIIEpe.), TO Pa3sHOCTHbIE
TIOJIOKUTENbHBIE UMITYJIbCBI HOpMUpyloTcs Ha BhiBoge 10 DD2, a Ha
BelBofie 11 mpucyrctByer HyneBol noreHiman RS-rpurrep DD1.2
YCTaHaBJINBAETCH B EAMHUYHOE COCTOSIHUE, Ha er0 MHBEPCHOM BBIXOTIE
(BbIBOX 14) — HysneBOE HampsXeHue, U TPaH3UCTOPHBIH Koy VT1
3akpsrt. Pesie K1 ob6ectoueHo, U ero HOpMaIbHO3aMKHYTHIE KOHTaKThl
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Puc. 7.23. [puHynnnankyas cxema perynstopa Xo4a ¢ peseiHsbiM peaepcom

KOMMYTUDYIOT OOMOTKY ABMrate/Ifl [UIs1 BpallleHus Briepen. Ecim ects
VMITYJIbCBI C BBIXOZA YAUIMHUTEJIS, IBUraTe/lb BParaeTcs.

IIpu ofpatHON cUTyallMM C IJIMTEJIBHOCTAMM MMIIYJILCOB, YTO
COOTBETCTBYET ABWXEHMIO Haldaj, TNOJOXUTENbHbIE pa3HOCTHBIE
UMIYJIBCBI TIOABSITCS Ha BeIBONE 11 DD2, u RS-tpurrep ycraHoButcs
B HyJIeBOE COCTOstHME. ENVHUYHBIN ypoBEeHb C MHBEPCHOT'O BBIXOZA
oTkpoet TpaH3uctop VTI1, pese cpaboraer, nepexilOYMB BEIBONEI
IBUTaTeNd Ha BpaieHue B 00paTHYO cTOpoHy. ITockonbKy Momesb
ImByXKeTcsl B 0OpaTHOM HallpaBJIeHHM 3HAYMTEJIbHO MEHbIIee BpeMs,
4yeM BIEpeN, PacXOll 3HEPIMM Ha yhepxKaHue pejie B cpabOTaHHOM
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COCTOSIHWUY TIPY aHHO¥ JIOTUKE paboTel MUHUMHU3UpPYyeTcs. s ewe
Gonblleil S5KOHOMUH pesleHHBIH KACKaZl MOXHO CHeNaTh O CXEMe,
u3obpaxeHHOH Ha puc. 7.1, 6.

Hanpsxenue nuranua U, MoXHO BeIOMpath B penesnax 7—27 B,
B 3aBHCHMOCTH OT MCIOjb3yeMoro nuraresisi. Ilom BreiOpaHHOe
HamnpsKeHue ¥ TOK Harpy3kM HeoOxomuMo nonbupats U pesle Ki.
Ecnu BepxHMiA BBIBOm 3TOTO pejie NMEPEKMOYMTL Ha JIEBBIA BBIBOJ
crabuiusaropa HanpsskeHHs1 DA2, To MOXHO YCTaHOBUTH pelie C
HanpsixkeHveM cpabateiBaHus 3—5 B npu o0l 3Havenusx U,
Ionoiiner, nanpumep pene POCY ¢ macnoproM PC4.524.2141712.
KoMMyTHpyeMslif KOHTakTaMH TOK He JOJIXeH NpeBblllaTh 3 A. Eme
ynoOHee UCTIo/Ib30BaTh UMIOPTHEIE peiie cepuu BT-S.

OnH focTaTOYHO MaslorabapuTHBL, U UX HAJTEXHOCTh U3MEPSETCA
COTHAMM ThICAY cpabarteiBaHuil. I1py yHMIULIMPOBAHHOM HCTIONHE-
HUM X BBINTyCKalOT Ha HaTIpsiKeHUe cpabartwiBaHuA 3, 5, 6, 9, 12, 24,
48 B. OcHOBHBIE XapaKTEPUCTUKU TaKUX peJjie TIPUBENEHBI B HPUJIO-
XKenmnn 1.

Bmecro TpansucropoB VT2, VT3 MOXHO YCTaHOBUTb OIMH
cocraBHOl Tuna KT829 mpu ToKe 4epe3 npuratelib He Gosiee 8 A,
ONHAKO y HETO CONPOTHMBJICHHE HACBINEHUS NIPaKTUYECKH B NECSATh
pa3 OoJiblile, 4eM Y PEKOMEHIOBAHHOTO B CXEME.

JAeTanu n KoOHCTPYKUMNA

IleuyaTHas nata u3obpaxeHa Ha puc. 7.24.

st pesie Ha TUlaTe 3ape3ePBUPOBAHO TOJBKO MECTO, TIOCKOJIBKY
KOHKPETHBIA THUM ero OyneT 3aBUCETh OT BbIOOpA HalIpSXKEHUs MTUTa-
HHS ¥ XOOBOTO ABUTATEJIA.

HacTtpoiika

Hactpoiika cBOmUTCS K YCTaHOBKE JUIMTEJBHOCTH OIOPHBIX
UMITYIbCOB U Tpebyemoro koadpduimenrta yamHenus. Iocne npo-
BEpPKH NPaBHJIBHOCTH MOHTAXA K IUIaTe MOAKJII0YAETCs MUTaHUE, U
KOHTPOJIMPYIOTCS HaJIMYUE U BeJIMYHHA CTabMIM3UPOBAHHOTO HATIPA-
XeHus Ha Bexone DA2.
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Puc. 7.24. lNevarHas nnara

Ha mecto pesucropa R2 BpeMeHHO BHauBaercsl C TIOMOHIBIO
KOPOTKHX TIPOBOJHHKOB MOCJEIOBATENBHO COeTUHEHHBIE PE3UCTOP
HoMuHanoM 33 KOm u mob6oro Tumna noreHuyoMeTp — 100—150 kOm.
Ha Bxom cxeMbl HeOOXOZMMO TOZATh NPAMOYTOJBHBIE HMITYJIBCHI
amruuTynoi 4—>5 B 1 TUTenbHOCTBIO 2 MC, ClIEYIOLIKE C TTIEPUOIOM
noBTopeHus 20 Mc.

IMo skpaHy ocuumnorpacga, NOAKIOYeHHOro K BeiBony 1 DD,
MOTEHIIMOMETPOM  YCTaHABJIMBAETCA JIUTENBHOCT TOJIOXHUTEIb-
HBIX UMITyIbCOB, paBHas 1,5 Mc. OTKIIOYMB BPEMEHHYIO 1ETIOUKY OT
CXeMBbl, U3MEPAIOT ee CONPOTUBIEHNUE, U Ha IIaTy yCTaHaBIMBaeTCH
OJimxalIui Mo HOMUHATY TOCTOSIHHBIA Pe3UcTop.

OTpuuaTeNbHBI Pa3HOCTHBIN UMIYJIBC Ha BhIBoze 4 DD2 B sTOM
cinydae Oymet uMeTh annuTenbHocTh 0,5 Mmc. Tlepexmodus ocywino-
rpad Ha BeBOA 7 KOMNapatopa DAL, noreHuoMeTpoM R8 ycraHas-
JUBAIOT JJIMTEJIBHOCTb HAOJIIONAEMBIX TOJNOXHUTEBHBIX HMIYIbCOB
paBHOH 18—19 mMc.

Ecmn npu nepexone pydykH ynpaBieHUs 4Yepe3 HeHTpasibHOE
NoJIOXeHNe HabmonaeTcsl 3afiepXKa B CMeHe HalpaBjeHHs Bpalle-
HUs1 BUATaTeNs, HeobxoquMo nogodpaTte eMKOCTh KOHIeHcaTopa C5 B
CTOPOHY YMEHBILIEHW .
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7.2.9. [leBATbIA BapUaHT perynatopa xoAa

MpuHuunuanbHas cxema

Ha pnc. 7.25 uzobpaxeHa cxema peryasropa Xofa c pejlelHbIM
peBepcoM U LM(POBBIM YLIMHUTENIEM Pa3HOCTHBIX HMMILY/IbCOB.
CunoBasi 4acTb MOJHOCTBIO AHAIOTMYHA IPEBIAYIIEMY BapUaHTY,
YIJIMHUTE b UMITYJIBCOB TAKOH Xe, KaK B BapuaHTe 7, TONBKO Ha €ro

—» kBbiB. 14 DD1...DD3, BbiB. 16 DD4

a
R4 22« R5 110k _L ca
R1[/ — 0. 123 = 100mK ] "
27l " T 638 %
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Puc. 7.25. Perynstop xoga. BapuaHt Ne 9
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BXOJIe OTCYTCTBYeT MHBEPTOP, IOCKOJIbKY pPa3HOCTHBIE MMITYJIbChI Ha
BbiBOZie 3 DD?2 yxe nonoxuTeabHOM MO PHOCTH.

HdeTtanu # KOHCTPYKLUS

Knaymnit MynsTuBuOpaTop M BpeMEHHOMN AMCKPMMHUHATOP pean-
3oBaHbl Ha Mukpocxeme DD1 n anementax DD2.1 n DD2.2. RS-tpur-
rep, ynpasJsioIMi J/IeKTpOMeXaHNIecK1M peJie, CoOpaH Ha J/1eMeH-
tax DD2.3 n DD2 4. ITeuatHas nnara n3obpaxeHa Ha puc. 7.26. Ha
I1aTe ycTaHaBnMBaloTcs qBe nepembraky — I11 n IT2.

x 06MoTKe pene

s
a

K KOHTaKTam
pene

30

Puc. 7.26. lNevyaTtHas nnata

Hactpoiika

Hacrpoiika TpagnumoHHas. JUIUTeIbHOCTh ONOPHOIO MMITyJibca
yCTaHaBJIMBaeTCcs paBHOH 1,5 Mc ¢ IoMOIIbI0 BpeMeHHO IoAIasH-
Ho¥ nerouky R4, RS. 3ateM Ha miaty BnamBaeTcsl SKBMBAJIEHTHBIN
NoCTOsIHHbIH pe3uctop (R4 Ha puc. 7.26). YactoTa paboTs! reHepato-
pos DD3.1 u DD3.2 ycraHaBnuBaeTcs 0 TEXHONOr MM, ONTUCAHHOM B
paszene 7.2.7, nocyie 4ero Ha Niary BHauBalOTCsl MOCTOSTHHBIE pe3u-
cropbt R7 RY, nogo6paHHbIe TONBKO YTO YIIOMSIHYTHIM CIIOCOOOM.

Ilpn Hanpsxkenum nuraHusa 15—24 B MOXHO peKOMeHIOBaTh
pene tuna POCY c nacrioprom PC4.524.200112.
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7.2.10. [lecaTbi BapnaHT perynartopa xoAaa

anHU,MI'WIaﬂbHaSI cxema

KoMnakTHuI peryistop Xoga MOXHO coOpaTh Mo cxeme, Npea-
CTaBJieHHOI Ha puc. 7.27. [TogpobHoe onucanme Haxoaurcs B [18].

Anementsl DD1.1 1 DD2.1 3aeck 06pa3yoT XayLmii MyJIbTUBH-
6patop ¥ BpemeHHol pasnuuutens, a DD1.2 — ycrpoiicTBo onpe-
HeJIeHMs] HallpaBJieHusl BpamieHust asurartens. llpu ycnosum, 4ytO
IUINTEIBHOCTh KaHAJIBHOIO MMITYJIbca OOJbIIE ONOPHOIO, BBICOKMMH
noteHuman popmupyercst Ha Beisog 13 DD, B mpotuBHOM ciy4yae —
Ha BuIBox 12.

Pa3HocTHsle MMIy/bCH ¢ BriBopa 3 DD2 noctynaior Ha yuiMHM-
TeJlb, peaM30BaHHblM Ha 2iemenTax VD1, R4, RS, R6, R7 u DD2.2.
Yepes Gydepunle anementsl DD2.3, DD2.4 ypinHeHHblE NMITY/IBCHL
YIPaBJISIOT 3JIEKTPOHHBIM KJI0YoM VT2,

JIIMTeIbHOCTh OTIOPHBIX MMIYJIbCOB YCTAHABJIMBAETCS NOTEHLIU-
omerpoM R1, a koadduumenTt yuimHenus — noteHuuomerpom R7.
TexHonorust HaCTPOYKM HEOTHOKPATHO M3J1arajach Bblile.

DD1 - K561TM2 VT1-KT972 i
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Vi3 | g
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l =1 | 11
= R6 —_—
o § [/}33K DD2.4
Q 8
5 g >—9 S2 T Q2 R8 / é
2 o ] D2 R? 1K g
5 0 C2 . 100k 3
—— Rr2| [Q2¢—= Rof) Lo
DD1.2 1 T
.

Puc. 7.27. Perynarop xoga. Bapuant Ne 10
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JeTanu n KOHCTpYKLUS

IleuaTHas miata 3TOro BapuaHTa NpuBeaeHa Ha puc. 7.28. Juoxn
VD2 Ha muiaTe OTCYTCTBYET, INOCKOJIBKY IJisi MaJIOMOMIHBIX pelie
MOXHO 000#THCh 1 Oe3 neMnUpoBaHusI.

45

Bxon ]

42

K gsuratenio  Un

Puc. 7.28. NevarHas nnara
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7.3. Pynesbleé MalLUHKN

7.3.1. MNepBblit BApMAHT pynieBoA MALLMHKMH

OCHOBHbI€ MONOXeHNd

Kak oTtMmedanock paHee, pyJieBble MAIUMHKK OTJIHYAIOTCA OT pery-
JATOPOB XOAa MEHbIIell MOIIHOCTBIO MHCIOJNIb3yeMBbIX IBHrarteneit
M HaJM4MeM MeXaHM4YecKoil o6paTHOW CBS3M MeXAy ABUraTteneM M
MOTEHLIMOMETPOM, ONIPEeAENIIONINM AIUTENLHOCTD ONIOPHBIX UMITYJIb-
coB. KpoMe toro, yacto uenecoobpassHo Ko3D¢GUUMEHT YAJIUHEHUS
Pa3HOCTHBIX UIMITYJIBCOB fenaTh Gonbiue 40.

B cBs3M ¢ 3TUM CXEMOTEXHMKA PYJIEBbIX MAIIMHOK BO MHOTOM
CXOIHA CO CXeMOTEXHMKOH peryistopoB xona. OnuH U3 BO3MOXHBIX
BapMaHTOB MeXaHNYeCKON 0OpaTHOM CBSI3M MEXIY PYJIeBbIM YCTpOil-
CTBOM M ITOTEHLIIOMETPOM, ONPEAEISIIONINM ITUTEIbHOCTh OITOPHBIX
MMIIYJIbCOB, OyneT pacCMOTpEH B IJiaBe §.

PaccmarpuBaemble gajnee cepBOyCHINTENM pabOTarOT IO EAUHOMY
NPUHLMITY M OTJIMYAIOTCST TOJIbKO CXeMOTEXHMKOMN pelleHHs OTHeNb-
HBIX (DYHKUMOHANBbHBIX y3710B. Omnmcanue paboTel TakKMX Y3J0B M
NIOPSIAOK MX HACTPOMKM JJIs1 UCKJIIOYEHM ST Oy O IMPOBaHMsI IPHUBOMSITCS
HUXe JUIS1 KaKoro-HMOyIb OMHOIO BapHaHTa U paclpeiesieHbl 10 pa3-
aenam. ITostoMy npy peanu3anyy KOHKPETHOTO BapHaHTa LieJiecoo-
6pa3HO BHMMATENbHO MPOYNTATh BCIO IJ1aBY.

MpuHuKMnuansHasa cxema

IlprHpMnuanpHas cxeMa IepBoro Bapuanra (puc. 7.29) Mano dem
OTIMYaeTcs: OT CXeMBbl peryysrTopa xona, M300paxkeHHOH Ha puc. 7.6.
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C1 0,1mx C3 220mkx 6,3 B

Yt A

R2 51k VD1
B

Lcwo
1000

VD1, VD2 - KN5226
VT1..VT5 - KT3102E
VT6, VT8 — KT816A
VT7,VT9- KT817A
DD1 ~ K561/1E5
DA1- 1170EH3

4 c13

47mK
Tm B

Puc. 7.29. Cxema cepsBoycununrens pynesoii mawmHkn. Bapuant Ne 1

ITonHOCTRIO aHAJIOTMYEH M MIPUHLIMIT AEHCTBUS, 32 OMHMM HCKJIOUe-
HueM: B Ipouecce oTpaboTKu ABMratells, Mo Mepe IoBopoTa pyJie-
BOrO yCTPOMCTBA, MEHSETCsl [UIMTEIbHOCTh OTMIOPHBIX MMITYJIbCOB 1O
ofpaienus B HyJlb AJIMTEJIBHOCTY Pa3HOCTHOIO UMITYJIbCA.

st obecneyeHust yriia moBopoTa pyJIEBOro yCTPOUCTBA B Tpeby-
€MBIX IIpefesiax MOoCNeAoBarebHo ¢ noreHuuoMerpoM R1, kotopslit
Tenepb nMmeeT BeanduHy 4,7 KOM, BKJIIOYEHBI 1Ba TIOCTOSIHHBIX PE3M-
CTOpa, TOYHOE 3HAa4YeHHEe KOTOpBIX NoxbupaeTcs IMpPH peryinpoBKe.
BoixogHble TPaH3UCTOPHI MOCTOBOIO KacKaga 3aMeHEHbl Ha MeHee
morunsle. HanpstxeHnve nurasus gonxHo 6eite 7—9 B.

IledyatHas mjaTa vcMojb3yeTcsl Takas Xe, Kak Ta, 4To u3o0pa-
XeHa Ha puc. 7.8. IloreHumomerp R1 Temnepb ycTaHaBJIMBAaeTCs B
PYJIEBOM YCTPOHCTBE H C TUTATON COSOMHSIETCs TPeMsl IPOBORHUKAMM,
HononuurensHble pe3uctopsl R1/ 1 R1/ npunamsaiotcst Henmocpen-
CTBEHHO K BbIBomaM R1. DTOT MOTEHUMOMETP HOKEH MMETh BBICO-
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KYI0 M3HOCOCTOMKOCTb M Majioe TpeHue ocu Bo BTyjike. HaubGoree
NoAXoAsmMMy siBNsiioTest pesucropel tnnma CII3-4, CII4-1 (25000
uukios) win PII1-46m (100000 umknos). Hacrpoiika ycTpoiicrtsa
aHaJIOTHYHA PaCCMOTPEHHOH B CIEAYIOIeM pa3zese.

7.3.2. BTOpoW BapMaHT pyfieBOA MALLUMHKMH

MpuHuunuanbHag cxema

B aTtoM BapuaHTe YWIMHHTENb pealvd30BaH Ha ONEPaLMOHHOM
yeunutesie DA2, uto mosneknio 3a co6oii HeoOXomuMOCTh 3aMeHbl
mMukpocxembel DD1 na apyroit tuan. IlpuHumnmansHasi cemMa BTOpOro
BapMaHTa npuseneHa Ha puc. 7.30.

\ G a
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CR14 W 4111 V17
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VT1..VT3 - KT31026 VT5, VT7 - KB17A(B-T) DD1 - K561NA7 -
VT4, VTB - KT816A(5-F) VD1...VD4 - KO5226 DA1-K1157EH5

DA2 - K157YA3
Puc. 7.30. Cepsoycunuresns pynesoil MalwmHkn, Bapuant Ne 2
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KaHnanpHpiit MMITY/IBC NOJIOXHUTENBHOM MOJISIPHOCTH MONAEeTCs Ha
OIMH U3 BXOJAOB BpEMEHHOr0 THCKpUMHHATOpa, cOOpaHHOro Ha J1e-
menTtax DD1.3, DD1.4, u Ha Bxox uuBepTopa DD1.2. OtpruaTtesHblA
uMnyssc ¢ Beisoga 10 uHBepropa Takxke NOAAETCsl HA JUCKpHUMKHA-
Top 1 Ha nuddepeHumpyoomyio nenb C3R3.

Kopotkuit oTpuiatensHplii BMITy/IbC, COOTBETCTBYIOMKI epen-
HeMy (GPOHTY KaHAJIBHOIO, Yepe3 passssbiBaiomuii auon VD1 3amny-
cKaeT XIymuii MyJIbTHBHOpaTOp, B COCTaB KOTOPOro BXOHSIT TPaH-
sucrop VT1, unseptop DD1.1 u Bpemsizanarommii koHaeHcarop C2.
IIpuHumn geficTBUS 3TOro ycTpoicTaa onucaH B pasiene 7.2.1. U3-3a
3aMeHbl MuKpocxembl DD1 pa3HocTHble HMITyNbCBH Ha BBIXOIE Bpe-
MEHHOro JIHCKPUMHHATOpa Temnepb MMelOT OTpULATENbHYIO IOJsp-
HOCTb.

Janee pa3HOCTHble MMIY/IBLCBI HEOOXOAWMO NOABEPrHYTH YIIH-
HeHuio. PaccMoTpuM 3Ty mpoueAypy wisi CHTyauMy, Koraa 1, > Tg.
YamHUTEND AJ151 9TOTO cny4dasi peajId30BaH Ha UHTErpUPYIOLIeH [enu
R7R8C6 u BepxHelt YacTu onepanuoHHoro ycunutenss DA2, pabora-
IOIEero B pexuMe KOMIapaTtopa HanpsiXeHui. B MCXOZHOM coCTO-
ssHUK KoHpaeHcatop C6 3apsokeH A0 HekoToporo HampstxeHusi U,
(puc. 7.31, 6), KOTOpOE NMPUK/IAABIBAETCS K HHBepcHOMY Bxony OY.

OrnopHoe HanpsiXeHue Ha NIPSMOM BXoJie (BBIBOA 2) KOMIiapaTopa
BbIOpPaHO C MoMoIbIO MoTeHuuoMeTpa R15 Heckonbko Huxe (U,,).
B pesynbrate noteHnuan Ha Bbixoge OY (BeiBoa 10) mpaxkTtudecku
paBeH Hymo, TpaH3ucrop VT2 3anepT, 3anepTsl U yOpasJseMble HM
BBIXOIHBlE TPAH3UCTOPBl MOCTOBOU cxembl VT4 u VT7. Tlo aHano-

Puc. 7.31. [pbaguky paboTsl ya/mHuTens
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rHYHON NpHUYNHE 3aKpHITa ¥ APYrad napa BEIXOAHBIX TPAH3HUCTOPOB.
Hanpsixenve nutanus Ha ABUraTenb He MOCTYyIaeT.

OTtpuuaTeNbHbIl Pa3HOCTHBIA MMITYJIC C BBIXOIAa BPEMEHHOro
JuckpuMuHaTopa (puc. 7.31, a) paspstxaer xoHneHcatop C6 depes
pesuctop R8. IlocrosinHas BpeMenu paspsina BblOpaHa TakuMm obpa-
30M, 4T0OBI 1aXe NP1 MAaKCHUMAJIBHOM BenrunHe At pa3psia 6bul ITpak-
THYeCKH JMHeeH. B 3ToM cydae yMeHblleHe HalIPSKEHMST HA KOH-
JleHcaTope NPOTOPLMOHATBHO BelIMUKHe IlepefaBaeMoit KOMaHIbl.

B MoMeHT Nepecedennst ypOBHSI OTIOPHOrO HalIpsTXeHMsI, IIPaKkTH-
9YeCKH COBIIaaoniero ¢ nepeaHuM GpoOHTOM pa3HOCTHOrO MMITYJIbCA,
Ha BBIXOJlE€ KOMIlapaTopa YCTaHaBIMBAeTCs BBICOKMHA TTOTEHLMAI
(puc. 7.31, 6), YTO NPUBONMT K OTIIMPaHMIO TpaH3ucTopos VT4, VT7.
ITo OKOHYAaHMM pa3HOCTHOrO WMITYJIbCa HAYMHAETCS MEMJICHHBIN
3apsii KOHJeHcaTopa yepe3 OonplIoe COTIPOTHBICHHME PE3UCTOPOB
R7 1 R8. B MoMeHT obpaTHOro riepecedyeHusi IIopoOroBOro ypoBHsI
HATIpSDK€HYe Ha BBIXOJIe KoMITapaTopa BO3BpAaIIAeTCsl K MCXOIHOMY
3Ha4yeHuIo, GOPMUPYs YIUIMHEHHBIN UMITyJIbc (pHc. 7.31, 6).

YuinHeHHBle MMITYNIBCBI CJICHAYIOT C MepHOZOM NOBTOPEHMsl PaB-
HbIM 20 Mc, obecrieunBasi BpallleHUe HCIIOTHUTENBHOrO ABMIraTesst
CO CKOPOCTBIO, NPOTIOPLIMOHAIBHOI NOCTOSIHHOM CcOCTaBisomeit
3TUX UMIIYJIbCOB. [[BuraTenp OBOpavdMBaeT py/leBOe YCTPOUCTBO U
och ToTeHoMeTpa obparHoi cBsi3u R1 1o obpamenns B Hy1b pas-
HOCTHOro umnysbca. I1pu 3ToM pyneBoe ycTpolicTBo 3aHMMaeT HOBOE
yCTORYKMBOE TIIOJIOXKEHKHEe, MPONOPLIMOHAIBHOE YINY OTKIOHEHMS
PYYKM yHpaBJieHUsI B IiepeflaTiiKe KOMaH/I.

Crabunmsarop Hampsixenusi DAl obecneunBaer crabuwibHOCTB
BpeMEHHBIX [IPOLIECCOB B OMHOBUOpATOpE ¥ YIIMHMUTEINE UMITYJIBCOB.
Konznencatops! C9, C10 cHUXAaIOT ypOBeHb ITOMeX OT KOJUIEKTOPHOIO
y31a aBUratensl ¥ INpeloTBPaNIaOT [1eperpy3KM BHIXOIHBIX TPaH3U-
cropos oT 3/1C caMOMHIYK MK, BO3HMKAIOMIEN B 0OMOTKe JBUTaTE s
BCJIEIICTBUE [TMTAHMS €r0 UMITYJIbCHBIM HAIPSIKEHHMEM. -

HAeTanun 1 KOHCTPYKL UG

IleuvatHas uiaTa ycrpoficTa npuBenena Ha puc. 7.32. Ha Heit ipent-
ycMOTpeHbl MecTa pist KoaeHcatopos CO u C26, oTCyTCTBYIONMIUX HA
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Puc. 7.32. [TeyatHas nnara

NpHHUMNUAIbHON cxeme. HeobxoaMMocTh B HUX MOXET BO3HUKHYTh
NIPY MCIIOJIb30BAHKMM IBUTATeNel ¢ CWIBHO MCKPSIIMM KOJUIEKTOPOM.
O6a xoHpeHcaropa 1o 0,1 Mx®. BeixoaHble TpaH3MUCTOPB! YCTAHABJIK-
BAIOTCSI BEPTUKAIBHO M PAAXaToOPOB [UIst OXJIAXAEHHS He TpeGyIoT.

Tpansucroper KT814 u KT815 moryr 6uith 3amenensl KT816 u
KT817 coorBetcTBeHHO. Onepaumonnslii yeunurens K140Y/13 3ame-
usieM K140Y/12 6e3 yxymmenust kadectsa pabotsl. IloreHumomerp
obparHOi1 cBsA3M HoMXeH OBbITh Kak MOXHO 0ojlee M3HOCOYCTONYH-
BbIM. Hamnyuymmit tun m3 orevectBeHHbIx — PII1-46/1, umerommit
rapaHTMpPCOBaHHYIO M3HococTolkocTs 100000 LmKIioB.

MoxHo oboiiryce 1 CI13-4M nubo CI14-1, nMmeloninmuy HageXHOCTD
25000 umxnoB. BaxHOl XapakTepuCTHKON MOTEHIIMOMETpa SIBISIETCS
TaKXKe BeMYuHa ycwmis, Tpebyemoro IJIsi IoBopora ock. UeM oHo
MEHbIIE, TeM MEHbIIEeH MOMHOCTH MOXHO MCIIO/B30BaTh ABUTaTellbh B
pyJieBoi MampHKe. Belllie [TojlydaeTcs: ¥ TOYHOCTh OTpaboTKHY KOMaH[I.

Bpemsizagaromme xonnmeHcatopel C2, C5 u C6 monksbl ObITh
obs13aTeNbHO IJIEHOYHBIMY, HanpuMep Tuna K73-17, ocranbHble —
moboro tuna. IlocrosiHuble pe3uctopsl — Tuna MJIT wan C2 mom-
Hocteio 0,125 Bt (R20 1 R21 — 0,5 Br).
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Hacrtpoliika

JL1st HacTpoIiKY ycTpolicTBa NOHALO0UTCSA TreHepaTop UMITY/ILCOB
HONOXUTENbHON TMONSPHOCTH aMIMTynoil 2—3 B, wmrenbHOCT
KOTOPBIX MOXHO ObUTO ObI MeHSITb B npemenax 1—2 mc. s atoit
LeNd MOXHO BOCIOJNBb30BaThCsl (DOpPMHUpOBAaTesleM KOMaHj CaMoH
anmnaparypsl yIpaBJIeHuUsl.

KananbHbIi HMITJIbC NIOAAIOT Ha BXOJ YCTPOICTBA M KOHTPOJIH-
PYIOT HaJIMUMe KOPOTKUX UMITYJILCOB C Bbixoa AuddepeHuupyoniein
neny Ha Karoe auona VD1. JlBuratens pyneBoro yCTpoOHCTBa Bpe-
MEHHO OTCOEJHUHSIOT OT BBIXOJIHBIX TPaH3UCTOPOB H, NOBOpauMBasi
IIeCTEePHH PelyKTopa, yCTaHAaBJIMBAIOT pyJieBoe YCTPOHCTBO (Hamnpu-
Mep IlepeIHUe Kojieca aBTOMOOWIS) B HEHTpaJlbHOE MOJIOXKeHHe.

Ocb noreHumomerpa R1, cBSI3aHHYIO C PeLYKTOPOM, YCTaHaBJIH-
BAalOT B CpenHee nonoxeHue. KoHTponupys ¢ noMompio ocLMUIO-
rpada uMIyJIbC XKAYIEro MyIbTUBUOpAaTOpa OTpUUATENILHOM Nonsp-
HOCTH Ha BbiBoxe 3 anemenTa DD1.1, notenumomerpoM R3 ycranas-
NHBAIOT ee paBHOif 1,5 Mc. BpyuHyio Bpaas 1ecTepHy peayKTopa,
YCTaHABJIMBAIOT IOCNENOBaTeNbHO PyJeBOe YCTPOUCTBO B KpaiHue
MONOXEHHUsI (OCb NOTEHUMOMETPA JOMXKHA OBbITh XKECTKO CBSI3aHA C
penykTopoM). NMUTeNbHOCTh CODCTBEHHBIX HMIY/IbCOB MYJIBTHBH-
6paropa nomKHa U3MeHsTbesl Ha 0,5 Mc.

Ecny u3MeHeHME NIUTENLHOCTH OOMblle yKa3aHHON BeNMYMHBI,
HeoOXOIMMO YCTaHOBHUTb py/ieBOe YCTPOMCTBO B HeATpasibHOE MO0~
XKeHUe ¥ OCBOOOJUTL OCh MOTEHIIMOMeTPa OT MEeXaHUYECKOH CBSI3U
C penykTopoM. 3aTeM NOBEPHYTb €e Ha HeOObLIOH yron B Hanpas-
TIeHUH, COOTBETCTBYIOWIEM IePEeMelUeHNIO NBUXKKA MOTEeHIUOMeTpa
B CTOPOHY 3a3€MJICHHOTO BhIBONIA (ec/y auana3od Menbuie *0,5 mc,
To B oOpaTHOM HamnpaslieHud ). ITorenunomeTpom R3 BHOBL ycTaHo-
BUTb MCXOIHYIO [UIMTENbHOCTh 1,5 MC. 3aKpenuB OCb NOTEHLIHOME-
Tpa, 3aHOBO MPOBEPSIOT U3MEHEHUST JUTUTENLHOCTH B KPaiHUX 1100~
XKEeHHMsSIX penykTopa. MeTomoM MoCienoBaTeNbHBIX NPUOIMKeHH
HEoBXonUMO JOOHUTHCS, YTOOBI U CpeiHee 3HaYeHHe MMILYJIbca U €ro
OTKJIOHEHHS! COOTBETCTBOBATIM CTAaHAAPTHBIM.

Hanee HacTpauBaercst yumHHUTenbs umnyiabcoB. Ilonas Ha Bxox
KOMaH/IHbI UMITyJIbC, COOTBETCTBYIOIIMH OHOMY U3 KpallHUX Nono-



402 AuvcTtaHumoHHoe ynpaenexme moaensmm

XKEHUH pydyKHu yrnpabieHust (HanpuMep 2 Mc), yOeauTbCcs, 4TO Ha
BeiBozie 10 anementa DD1.3 npucyrtctByer oTpullaTeNbHbIN UMITYIbC
mureNbHOCThI0 0,5 MC (pyJieBoe yCTpOMCTBO IOAXHO HaxXOMMTLCS B
HelTpanbHOM nonoxenun). IToxxnouynts ocuwuiorpad K Beioay 13
OV u ybenuTbCsl B HAMYKU HA 3TOM BbIXOZIE YIUIMHEHHOTO UMITYJIbCa
NOJIOXUTEeNIbHON TNonsipHOCTH. EcnyM uMnysbe OTCYTCTBYET, Bpalle-
HueM noTeHuuomeTpa R15 no6uthes ero nosipneHus, a 3aTeM ycra-
HOBUTB €ro JUTUTeIbHOCTb PaBHOM NpuMepHO 20 Mc.

ITogxmoYnTh HCIIOTHUTENLHBIA ABUraTesllb M yOeauThCs, YTO
pyJieBO€ YCTPOHCTBO OTCIEXKUBA€T M3MEHEHUs] NONOXEHHS PYYKH
yIipaBJieHus], pacrio/ioKeHHol B ¢opMmupoBatese KoMaHa. Eciu iBu-
raresb oTpabaTbiBaeT B KpaiHee NoJI0XeHre, HEOOXOIMMO ITOMEHATh
MECTaMU BBIBOJIb! JBUTaTessl. Mi3MeHss1 B HeOONbIUMX ITpeieNax ojo-
XKeHue ocu noteHnromeTpa R15 (perynupys, TeM cambiM, Koadduiu-
eHT yUIMHEHHs1), He0OOXOIUMO YCTAHOBUTb MAaKCUMAJIbHYIO CKOPOCTb
OTpabOTKHM pPYyJAEBOTO YCTPOMCTBA, NPH KOTOPOH emie OTCYTCTBYeT
KoJiebaTeNbHbIA Tpollece Ha MOAXOHE K IMOJIOXEHUWIO paBHOBECHS.
Ecnu pynesoe ycTpoicTBO oTpabaThiBaeT B CTOPOHY, NMPOTHBOIO-
JIOXHYIO OTKJIOHEHHIO PYYKU YIIpaBJieHNsl, TO HeOOXOAUMO ITOMEHSITh
MECTaMM KaK BbIBOJBI JBUTATeNs, TAK U KpalHHEe BLIBOABI OTEHLIN-
omeTpa R1. Ilpy 3TOM MOXeT 110TpebOBaThCS NepeycTaHOBKa HCXO-
JHOTO MOJIOXKEHUA OCH NOTEHIIHOMETPA I10 BLIIEOTOBOPEHHON METO-
I¥Ke.

Cnenyer OTMeTUTb, 4TO 3(GHEKTHBHOCTL pabOThl PYAEBOro
YCTPOYCTBA CYIIECTBEHHO 3aBUCUT OT MCIIONb3YEMOTO JIBUTATENSI.

BHumanune! Henv3a npumensmos deucamenu om OdemcKux uepy-
WeR — maxkue odgueamenu umeiont 6oabuloli Mok
nompebnenus, CulbHoe mpeHue 6 ROOUIUNHUKAX,
OONBULYIO 6ENUMURY HANDAXEHUS MPO2AHURA, CUNIbHO
UCKpAM U M. 1.

ITpuemnemble pe3ynbTaThl MMOAYYalOTCs C ABUTaTeNsIMU OT ayau-
orutefiepoB Ha 1,5—6 B. Haunyumue xe mBurarenu sl pyneBbIX
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MAIIMHOK -— JBHUTaTeNH C NOJIbiM poTopoM cepui JITP, obnanaouiue
MAaJIOA HHEPLIMOHHOCTHIO ¥ HEOOMNBIIUM HANPSIKEHUEM TPOTaHHSI.

7.3.3. TpeTui BapuaHT pynieBoOU MalLMHKN

MpuHuunuanbHasa cxema

KonuyecTBo TpaH3UCTOPOB B BBIXOJHOM KacKaJe MOXHO yMEHb-
LIKTh, COOpAB CepBOYCWIMTENb IO CXeMe, IPUBeICHHON Ha puc. 7.33.
Onementnt Cl, RS, R23 u C4, R6, R22 obecneynBaioT OTpULIATEND-
Hy10 OOpaTHyIO CBfI3b MO CKOPOCTH, YTO JeiaeT HOAXOA PYJeBOro
YCTpOMCTBA K HOBOMY IOJIOXEHHMIO PaBHOBeCHs 0oJiee IIaBHbBIM.
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Puc. 7.33. Cxema cepaoycunurens pynesoi MawmHkn.”Bapuant Ne 3
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ITpakTiKa rokasana, 4To UX MOXHO U He YCTaHaBJIMBATh, €C/IA THIA-
TeJIbHO HACTPOUTD YAJIMHUTEIN NMITYJILCOB.

BrixonHo# Kackajg HUKaKoil HACTPOHKU He TpebyeT, OCTajbHbie
y3JIbl, & 3HAYUT U UX HACTPOMKAE, [TOJIHOCTHIO COBIANAIOT C MPebiay-
LIMM BapHAaHTOM.

Aetann n KoHCTpyKuua

ITeyaTHast maTa U3MeHsIETCS HE3HAYUTEJIbHO, TOOTOMY YHUTATENIO
npeiaraeTcs pa3BeCcTtd €€ CaMOCTOSAATENbHO.

7.3.4. YeTBepTblili BAapMaHT PY/IEBOM MALUMHKM

OT TpaH3UCTOPOB B BHIXOTHOM K4CKaJIe MOXHO BOBCE OTKA3aThCs,
€CN B PacrmopsiXKeHNU UMeEeTCsl CIeLuaJM3MpOBaHHAsi MUKpOCXeMa
BA6218 6o BA6418N. Ilepsast pabotaeT B auamna3oHe Hampske-
HUil 5—18 B mpu mMakcumanbaOM Toke Harpy3ku 0,7 A, BTopas — B
jquanasone 5—15 u Toke 10 0,5 A. L{lokoneBKka MUKpOCXeM HOJTHOCTBIO
coBnazaet. I IpuHiunnanbHas cxeMa CepBOYCUIHTE/IA IPUHEMAeT BUA,
NOKa3aHHbi Ha puc. 7.34, a neyaTHas ruiata — Ha puc. 7.35.

ITprHiunn geiicTBUs U HOPSAAOK HACTPOUKHM MOXHO HAWTH B IIpes-
BUIYLIVX pa3fenax.

7.3.5. MATbIA BapMaHT py/1IeBoil MalLUHKN

IIpoMbilIEeHHOCTh  BBIIIYCKAa€T MOLIHBIE CABOEHHbIE Orepa-
uuonHsle ycwturenu KP1040Y/12 (umnoprasiit ananor 1.2724) c
JOMYCTUMBIM TOKOM Harpy3ku go 1 A, 4ro no3sossieT o0beuHUTD
(YHKIIMY YITMHUTENS] UMITYJIbCOB M BBIXOJHOIO MOCTOBOTO KACKaja.
JlefiCTBUTENIbHO, BeTb BbIXOJIbI OMTEPaiIMOHHbBIX YCHIIUTe el BBINONHS-
I0TCSIIIOIBYXTAKTHHIM CXeMaM, 00 pa3ysl, b ak THuecKy, TOJIOBUHY MOCTA.
CxeMa npuHMMaeT BUj, U300paxeHHbH Ha puc. 7.36. Ha puc. 7.37
TIpUBeeHa NeyaTHasl riaTa.
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7.3.6. lecroit BapuaHT pyneBou MalLMHKKN

Ha puc. 7.38 usobpaxeHa cxema cepBOYCHIMTENs, B KOTOPOIl
TPaH3UCTOPBI OJHOCTLIO OTCYTCTBYIOT. Knyuiuii MynbTUBUOpaTop
BBIIOJIHEH Ha OHOM U3 TpUrrepos Mukpocxemsl DD1. JLmrensHoCTs
UMITyNbCca, (pOPMUPYEMOrO 3TUM YCTPOHCTBOM, OMPENeNsaeTcs Besid-
YMHOH UCXOTHOrO HanpsKeHus Ha KoHaeHcatope C2, kOTopoe uzme-
HsleTCsl IPY BpaweHuy ocy rnoteHnuoMetpa R2, cBasanHoOro ¢ pyne-
BbIM YCTPOMCTBOM.

ITeyarnas rata npusBeneHa Ha puc. 7.39. Ilepen MoHTaxom
MuKpocxeMs! DD? Ha nnaty co CTOpoHbI JeTasnei HeobXomuMo ycra-
HOBWTb nepeMeluky I11,

ITorennmomerp R6 mocne ycTaHOBKM TpeOyeMoil LIUTENILHOCTH
OMOPHLIX UMITYLCOB [TPU YCTAHOBKE HA [11aTy 3aMEHseTCs [TOCTOAH-
HbIM PE3UCTOPOM COOTBETCTBYIONIEr0 HOMUHANA.
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Puc. 7.38. Cxema cepBoycunurensi pynesodt matmHky. BapuaHTt Ne 6
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Un

Knymuit MyIsTHBROpaTOp M BpeMeHHOH JNCKPHMAHATOP MOXHO
BHIIONMHUATL MO cxeMe, u3oOpaxkeHHoN Ha puc. 7.40. B xauectse
DAlucnonsayercss KP1006BH 1 unu ee uMnopTHelii anajor. BeiBony
10 DD1 noaxmouaercst k quony VD2, a BeiBon 11 — k auony VD3.
IToHsTHO, YTO NMeYaTHYIO IUIATY PUETCS] CKOPPEKTHPOBATb.
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Puc. 7.40. BapunaHnT cxeMbl XAQylLero MynstuBnbparopa
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7.3.7. CeabMO# BapMaHT PyneBoM MaLLIMHKN

MpuHuMnuanbHaa cxema

KomnakTHast pyneBasi MallMHKa MOXET ITOJNYYUTLCSA Ha OCHO-
B€ CXeMblI peryisropa xopa, ony6onukoBanHoi B [18]. Ilpunuu-
nuanbHasl CXxeMa COOTBETCTBYIOLIEro CepBOYCHIIUTEN S H306pa)KeHa
Ha puc. 7.41,

Knywmit MynsTuBHOpaTOp M cxeMa GOpMUPOBaHUs Pa3HOCTHAIX
MMITY/IbCOB BHIMONHeHH Ha anemeHTax DD1.1—DD1.4. Jlanee cne-
AYIOT YIUIMHUTENY UMITYAbCOB Ha anemeHTax VD1, VD2, R4—R9, C3
u C4. Bxonw cienyanyu3vpoBaHHOH MUKPOCXEMBI YITpaBieHusl ABUra-
TensMu DA umeioT ructepesuc, YTo oueHb yaoOHO 1)1 peanun3alny
YIUITMHUTEIS.

[eranu n KOHCTPYKUMS

ITeyaTHast mnaTa peryasTopa xofa IIpuBefeHa Ha pHc. 7.42.
Muxkpocxema TA7291P paccuntaHa Ha NOAK/IIONEHUE ABUraTenei C
MaKCHUMaJIbHbIM TOKOM, He ITpeBbiatomuM 1,2 A, Ecny HeT Heo6xoau-
MOCTH B TaKO{ MOIIHOCTH, MOXHO HUCIONb30BaTh MUKPOCXEMY MEHb"
mux rabapuros TA7291S ¢ npenensHbiM TokoM 0,4A. Heobxonumo
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Puc. 7.41. Cxema cepaocycuaiTensi pyneaoi MalumHku. BapuaHt 7
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TOJILKO y4eCTb, 4To 1okoneBkd TA7291P u TA7291S — paznuuHsl.
Konnencatopst Cl1, C3 u C4 sBasioTCs: BpeMs3aJalomyMHy U IOJDKHB
ObITh 00513aTeNIbHO MJIeHOYHbIMH (Hanpumep K73-17),

Pesuctop R3 HeobxomuMo MeXaHHYECKHM CBsi3aTb C PY/IEBbIM
ycrpoiictBoM. Homunanst pesucropos R1 u R3 nogbuparorcs rakum
o0pa3oM, 4To0bl B CpeiHEM MOJOXEHHH PYIEBOro yCTpoiCTBa M-
TEeJIbHOCTb MMITYNbCA XKIYHIErO My/IbTUBHOparopa cocrasisiia 1,5 Mc,
a B KpaliHUX MONOXEeHUsIX u3MeHsinacs Obt Ha *0,5 Mc,

HacTtpolika

Ilponenypa HacTpoiiku Takas Xe, KaK 4 B BapuanTe NO 2,

Ha mnare mnpemycmorpeHo Mecro misi KoHpeHcaropa G
HeobxoguMocTh ero ycraHOBKM MOXeT BOSHMKHYTH IIPH MCIIONb30Ba-
HHH OTHOCHTEJIbHO MOIHOTO ABHraressl C UCKPSIMUM KOJUIEKTOPOM.
ITpusnakoM 3Toro 6yner HepaBHOMepHOe, C NOAEPrUBAHMAMY, IBU-
XKeHHe PYIeBoro yCTpoicrBa. EMKOCTh KOHIEeHCAaTopa MOXeT JIeXaTh
B auanasose 0,033—0,1 Mx®.

|k nsurarenio

Bxon |

30
|

Puc. 7.42. NeyarHan nnara
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7.3.8. BoCcbMOii BapUaHT pynieBOM MaWMNHKH

OCHOBHbIe NoNoXeHnsa

Panee yxe ynoMHMHaJIOCh O TOM, YTO B IpaiBepax yIipaBJeHUs
JOBUTaTeIsIMA TIPEAyCMaTPHUBAETCH peXuM I(PQPEeKTUBHOTO TOPMO-
XenHus. [Uig nepesofia apafiBepa B 3TOT pexyM HeoOxoauMo Ha oba
yIIpaBJISAOILIMX BXOa NO1aBaTh BEICOKHH NoTeHunal. PexymM Topmo-
KEHUs OY€Hb M0JIe3€H B PY/EBLIX MallMHKaX. [lesno B TOM, 4TO K HX
paboTe npexbABISAIOTCS IPOTUBOPEYKBLle TpeOOBAHMUS.

Bo-nepBbIX, XenatejbHO UMETH BBICOKYIO CKOPOCTb OTpabOoTKH
CEepBOIIPUBO/R, ISl Yero OOBIYHO YBENTUYUBAIOT KOIDPULIMEHT YaIH-
HEHUS UMITYILCOB. BO-BTOPBIX, MOOXOX K HOBOMY IONIOXKEHUIO pyJle-
BOM MalIMHK{A JOMXKeH ObITh IIaBHBIM, YTO TPebYeT MOCTENEeHHOro
CHIXEHMS HAMpSDKEHUs, MMUTAIOLIETO ABUraTeNb B IIpOLiecce OTpa-
60TKH KOMaH[BI.

B mpotuBHOM cnydae BO3HHKaeT KonebaTesbHbIA TpPOLIECC B
OKPECTHOCTSIX HOBOTO IOJIOXEHWs paBHOBECHs. TpamrUrOHHEBIA
criocob peleHyst 3TOH 3aJauy 3aKJII0YaeTCsl B IPUMEHEHUM CKOPOCT-
HOH OTpHLIaTesIbHOM 0OpaTHOM CBS3H, KaK 3TO CIEJIaHO, HAlpUMED B
cxeMe, u306paxkeHHOH Ha puc. 7.33.

B ocrajbHBIX BapHaHTaX, paCCMOTPEHHBIX B KHUIE, TIPOCTO obe-
CIledHBaeTCsl HaCTpOHKa «KOMITPOMHMCCHOrO» Koadduuuenra yanu-
HEHHs pa3HOCTHBIX HMITYJbCOB. DTO O3HAYAET, UTO HaIpsKeHWe
[ATaHUS JBUTaTeIs B ripouiecce 0TpaboTKH py/ieBOU MalllMHKY BHIOU-
paeTcsl TakKuM, IIPU KOTOPOM KoJjiebaTebHbIH IIPOLECC U3-338 MHEpLIM-
OHHOCTH pOTOpa fBurarefis ellle orcyrcrsyer. Ho mpu atom u cama
CKOpOCTh OTpabOTKM — He MaKCHMaJlbHO BO3MOXHASL.

NMpuHunNuanbHaga cxema

IIpuHUMIIMAIBHAS CXeMa CepBOIIPUBOIA, B KOTOPOM HUCIIONb3YeTCsl
peXuUM TOPMOXEHUS, NpKBeIeHa Ha puc. 7.43. Kuyumit MynsTusu-
Oparop peanusoBaH Ha 3neMeHTe DD1.1. InnTeNbsHOCTE OMIOPHOTO
UMITyJIbCA YIIPABIAETCSA MOTEHIMOMeTpOM R2, MexaH4ecKH cBs3aH-
HBIM C PeyKTOpOM JBHUTaTesIsl pyleBOi MALIMHKH.
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Puc. 7.43. lNpuHunnnanbHasi cxema CepBoyCHnTess
C UCO/IL30BAHNEM PEXNMA TOPMOXEHUS

Ponp BpeMeHHOro IUCKpUMHMHaTOpa HrpaeT 3jeMeHT DD2.1.
ITocne 6ydepnoro kackaga DD2.2 nHa BriBome 10 BrimessiioTes pas-
HOCTHBbIE IMOJIOXKUTEbHBIE UMITYJILCHI ITPH MOOOM COOTHOLIEHUH MU~
TeJIBHOCTEeH OIMMOPHOTO M KaHaJIbHOTO MMIIYJIECOB, KPOME CHUTYallUH,
IIPH KOTOPOH 3TH JTUTELHOCTH PaBHEI.

Onement DD1.2 omnpepensier 3HaK pa3HOCTH. ECiH KaHabHBIM
HMIIY/IbC J7IMHHEE OIMOPHOTO, TO BBICOKMH MOTEHIMAN TOSIBJISETCS
Ha BbiBOAe 13, npu obpaTHOM cuTyanmu — Ha BeiBozie 12. Ha mukpo-
cxeme DD3 cobpan xayimuii MynsTHBHOpaTOp ¢ nepesarnyckoM. Ero
JUTMTEJIBHOCTB UMITYJIECOB BHIOpaHa HeCKOJIbKO BomnbiIel, 4em nepuomn
MOBTOPEHUS KAHAJIBHBIX UMITYJIbCOB.

Ynnuaurens B cxeme oTcyrcTByer. CxeMa paboTaeT Clemyoium
obpasom. Ilpu pasencrse mnHUTeNnsHOCTEH KaHaILHOIO M ONOPHOrO
HMIIY/IbCOB, YTO COOTBETCTBYET KaKOMY-TMOO YCTOHYMBOMY MOJIOXe-
HUIO PYJI€BON MallMHKU, Pa3HOCTHbIC MMITYNbChl HA BXOME XIYILEro
MyneTUBUGpatopa DD3 orcyrereyior. Ha ero MHBepcHOM BbIXome
(BBIBOM 7) PUCYTCTBYET BHICOKHI NTOTEHIMAJ, KOTOPBIA Yepe3 pa3Bsi-
3piBaroigye auonsl VD1 n VD2 npunoxen K 060uM BXomaM apaiiBepa
DAZ2. CocrosiHue BrixomoB TpUrrepa DD1.2 Ha paboty npaiisepa npu
3TOM HUK2K He BiuseT. JIBUraTesb 3aTOPMOXEH.
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I'Ipu nocTytuleHMM KOMaHAB Ha U3MeHeHHe HOJIOXEHHs py/IeBOro
yCTpONCTBa OLMH U3 MMITY/ILCOB, TOCTYNAIOIIMX Ha BXO/bl BPEMEH-
Horo puckpummHaropa DD2.1, cranosurcs qnuHHEe Apyroro. Kakoi
HMEHHO, 3aBHCUT OT HAlIpaBJIEHUSl OTKJIOHEHMsl DblYara yrpabie-
HHUs Ha IyJbpTe NepenaTyvka KoMaH. IlycTs, mus onpeneneHHOCTH,
Tg > Tope B 9TOM cllyyae: BO-nepBbIX, NOSBATCS Pa3HOCTHBIE TTOJIOXKHU-
TeJIbHble UMIYJIBCH], MOCTYMAI0IINE Ha BXOI XKIYILIEro MyJasTUBNOpa-
topa DD3. C nocrymnenreM nepBoro U3 HUX MYJbTUBUODATOp Hay-
HeT JopMHpoBaTh cObCTBEHHBIN UMITYIILC. IToTeHIMa Ha THBEpCHOM
BeIxoze (BoiBog 7 DD3) craner paBHbIM Hymo. ITockoneky mnuTens-
HOCTb MyJIbTUBUO paTopa BeibpaHa 6onbiIe ONopHOH, TO KaXIblil cre-
IYIOIMIA pasHOCTHBIA MUMIyAbC OYOET €ro nepesanyckarb, COXpaHsis
HU3KUH NIOTeHIMaJl H2 UHBEPCHOM BBIXOJIE.

Bo-BTOpBIX, NOSBUTCA BHICOKHI MOTEH1IMaN Ha BeiBoge 13 Tpur-
repa DD1.2. Yepes quox VD1 on bynmer Bo3meicTBOBaTL Ha BBIBOJT
1 npaitBepa DA2. Ha BTOpOM BXOme apaliBepa B 3TO BpEMsI IOTEH-
uMajg HyneBol, B 4yeM jerko ybemutecs. K pBUraTteno npHkKnia-
[bIBaeTCs TMOJIHOE HalpsXeHWe MMUTaHUdA, U OH BpallaeT pyJeBoe
YCTPOMCTBO ¢ MAKCUMa/IbHOW CKOPOCTLIO K HOBOMY IOJIOXEHHUIO
paBHOBECHSI.

ConportusneHHe nioTeHuMoMeTpa obpaTHOii cBs3u R2 mensercs
TaKuM 06pa3oM, YTO AIUTENBHOCT ONIOPHOTO UMITYJIbCa BO3pacTaeT,
yMeHbllIast JUTUTEIBHOCT Pa3sHOCTHOTO. Bee 310 Oyaer npoucxoquTs
JIO T€X I10D, [I0Ka PYJEBOE YCTPONUCTBO He 3aiiMeT HOBOE YCTOHYMBOE
TMOJIOXEHUH, Y JUIMTENILHOCTH KMILYJIbCOB CPRBHSIOTCSL.

3anyckaone UMIYAbCH MEePECTaHyT IOCTYNaTh Ha BXOH XIy-
1ero MyneTHBMOpaTopa M cnycTst 21—22 Mc Ha ero MHBEPCHOM
BBIXOJE YCTAHOBUTCS BBICOKHI IIOTEHUHaN, IepeBeds apalBep B
PEXHM TOPDMOXEHMA. 3a cTOosNb Hebosbloe BpeMs BBIXOOHOH Bal
pPERYKTOpa py/JeBOH MallMHKH MPOBEPHETCS Ha OYeHb MaJIbIH YroJl,
4 noteHuroMeTp R2 nmpakTuyecky He U3MEHHUT [UIUTENLHOCTH OIOP-
HOTO UMITyJIbCa.

Ecnn xomanza MMeeT MpOTHBOTIONOXHOE 3HAYEHHUE, TO Ty, > T,
U cUTyauus OyzneT omIMYaThCsl OT OIMCAHHOM TONBKO TEM, YTO BBICO-
KM [I0TeHUvan Terneps nossurcs Ha BeBoae 12 DD1.2, u gurarens
OyzeT BpaiarbCsl B IPOTUBOIIONOXKHOM HaIIPaBJIeHNH.
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AleTanu u KOHCTPYKLUSA

INeuaTHas naTa 3TOrO BapuaHTa CepBOYCIWIUTENS MIPUBEIEHA Ha
puc. 7.44. OTBepcTue non mecaTyio HOXKY DA3 He BbICBeplIuBaeTCs.

Bpemsasapaomue kongencatopsl Cl u C3 nomkHb! 6ITh MIEHOY-
HeiMu. IlepesanyckaeMblii MynbTUBUOPATOP MOXHO pE€aM30BaTh Ha
uMnopTHOH Mukpocxeme CD4047, BKIIOYMB €€ MO TUIOBOHR CXeMe.
IleyaTHas IwIATa IIpU 3TOM, OYEBUIHO, U3MEHUTHCH. IToCKOMBKY
PeXKUM TOPMOXEHU S CYILEeCTBYET MPAKTUYECKH BO BCEX MUKPOCXEMaX
yIpaBJIeHUs! IBUTATENSIMU IIOCTOSTHHOTO TOKa, Ha MecTe DA2 MoxHO
UCTIONB30BaTh MoOOH gpalBep C y4eTOM ero CTaHmapTHOH CXEeMbl
BKJIIOUEHHU S U COOTBETCTBYIOIIEH NepenenKoil le4yaTHOH IJIaThl.

B cnpaBoynuKe [17] MOXHO OThICKaTh HOCTATOYHOE KOJIUYECTBO
U TOJHBIX AHAJIOTOB MCIIONL3YEMOM MMKDOCXEMBI, HYTO IIO3BOJIMT
UCIIONB30BATh NIPeUIaraeMylo revaTHyIo MaTy 6e3 nepemenky.

45
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| KABAraTenio

Puc. 7.44. lNeyarHas nnara
HacTtpoiika

B npouecce HacTpoiKu 1ogbOpOM IONIOKEHU ST KOPITyCa IIOTeHLIM-
omeTpa R2 u Benmudunwl pesuctopa R1 ycranasmiBaior Tpebyemyto
UCXOMHYIO UTUTENBHOCTh ONIOPHOTO MMIYJIbCA U IMAIa3OH ee rnepe-
CTPOHKH Tak, KaK 3TO OTMCaHO B pa3gesne 7.3.2.

3atem nombopoM BemauuHbl R3 HeOO6XOmuMmO YCTaHOBUTH [UIU-
TEJIbHOCTh OTPULATENbHBIX MMITYJIbCOB XKAYLIETO MyJIpTUBUOpaTopa
Ha BeiBoge 7 DD3 pasnoit 21—22 mc. st 310# uen BpeMeHHO
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OTKJIIOYAIOT JBUTaTeNlb OT MUKPOCXEMBI IpafiBepa, a Ha BXOJ YCTpOH-
CTBa IOAAIOT KRHANbHBIE UMIYAbLCH [IPY COOTHOIIEHNN T, # Ty .

ITonkMI0YMB XBUTaTEND, IPOBEPSIOT PabOTy CXeMBI B LiesIoM. Ecnu
HabogaeTcss KonebaTeNbHBIA IpOLIeCC IIpU Iiepexone K HOBOMY
MOJIOXEHUIO PaBHOBECHs, HeODXOOUMO NOOUTHCS ero YCTpaHEeHWs
MOJK/IOYAst CO CTOPOHBI IMevaTHBIX NPOBOTHWKOB MeXOy BbIBOOOM
4 DD3 n KOprycoM KOHAEHCATOp, EMKOCTh KOTOPOro mnopbrpaetcs
OTBITHBEIM NyTeM B auanasode 1000—15000 n®d. Drot KoHAEHCATOP
IOJIXKeH MOJaBISTh KOPOTKME UMINY/IbCH Ha BBIXOIE BpeMEHHOTO pas-
JINYMTENS, KOTOPhie MOTYT NOSIBJIATLCS BCJEACTBHE TOTO, YTO IBUTa-
TeJb OCTAHABJIMBaeTCsl HEMTHOBEHHO.

7.3.9. [leBATbli BAPMAHT PyNIeBOA MaLIMHKMN

NpuHuKMnuanbHag cxema

Ecnu ymactcss npuobpecTyl crieUHaIU3UPOBAHHYI0 MHKPOCXEMY
M51660L, TO cepBOyCHIMTENb MOXHO COOpaTh MO ee CTaHAapTHOH
cXeMe BKJIIOYeHHs1, n3obpaxenHodl Ha puc. 7.45. Ha Bxom Heo6-
XOOMMO IMIOfaBaTh KaHalbHble HMITYJIbCH TOJOXUTENbHON IOsp-

2 +5B

VT1, VT2 - 28A695

c5+

10mx

2
C1_|_
0,1mx 7T M51660L
1 3 ls 7 13
c2 R1 1 c3 Bxon JIrs *| _C6
T0,1MK/18K 0,033mx T 0,1MKT 4,7x 2,2Mx

Puc. 7.45. Cepsoycunurens Ha crieynannavpoBaHHoON MUKpocxeme
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HOCTH ¥ aMIUUTynou 4—5 B. Hanpsixenue nuTtaHus MUKpPOCXEMbL
4,8—7 B. MakcuMansHBIH TOK, OTHaBaeMbIll B HArPY3Ky, HE NONXEH
nipesbimarh 0,8 A,

AeTanu u KOHCTPYKLUSA

ITeyaTHas rata py/eBoi MallMHKY IPUBEieHA Ha pHC. 7.46.

Tpansucropst VT1, VT2 moxuo 3amenurs BC327, oteuyecTBeH-
HbiMu KT814 wmi mobbiMu ApYrUMy, C MAaKCUMAJIBHBIM TOKOM KOJI-
JIEKTOpa, [IPEBBIIAIOLIUM TOK, HOTpe0OIseMblil ABUTaTEIEM.

OcHOBHBIE XapaKTepUCTUKH ABUTATENEH, KOTOPble MOXKHO UCTIONb-
30BaTh B PYJIEBBIX MALIMHKaX W PEryIsTopax XOAa, IPUBEICHH B NpH-
JIOXKEeHHH 2.

32

[ Un

K asurarentoo

28

x RS
Puc. 7.46. lNevatHas nnara



TNABA 8

MOZLEJIb ABTOMOBWJIA
C NPONMOPLUHNOHAJIbHbIM
YNMPABJIEHUEM

Cneuuanvho 0ns 0anHoll KHUU a6MOp pa3paboman
Paduoynpasgasemyo Modeso agmomobuns.
Credys mamepuanam enasst, YUINAMenb CMOXem cobparns
OPUSHHATIBHYIO KOHCIPYKULIO, HE MPEGYIOUYI0 60nbLiLX
MAMeEPUAbHBIX 3amMpam U CneyUaibHbIX HAGbIKOE.



8.1. KomnoHoBka moaenun n cxembl

JI106y10 MOzieNb, B TOM YHCIiE U aBTOMODOHNIIS,, MOXHO U3TOTOBUTS,
YTO Ha3biBaeTcs, «C Hyns». QmHako TakoH nmpouecc TpebyeT oT uernos-
HUTEJIsST OTIpENeNICHHBIX HABLIKOB, 1a M HeOOXOmMMbIF MHCTPYMEHT
HE BCerna MOXeT OKa3arbcs nonm pykaMu. Huxke paccMarpuBaercs
BapHaHT U3rOTOBJIEHUS] MOZEJIH, B IIPOLIECCE BHIIOJHEHHUS CIECapHO-
MeXaHU4eCcKHX paboT Ham KOTOpOR morpebyercs Jub NasjbHHUK,
HAaIWIbHHUK, TO03UK U fpeb.

Bce ocHOBHBIE 3€MEHTDI, COCTaBAAIOMINE Y3JIbl PETYIATOpa XOAa
U pYJIeBOi MAaMIMHKH, OYOyT U3rOTaBIMBATbLCA U3 TOTOBBIX «T10/yha-
6pukaros». Ilpexne Bcero, caM aBTOMOOMJIB: O4YEHb YOOOHO B3SThb
3a OCHOBY TOTOBYIO UIPYIIKY OT€YECTBEHHOTO MM KMTAHCKOTO Mpo-
M3BOACTBA, OJ1aro B Mpogaxe UMeeTcsl HECMeTHOe KOJIMYeCTBO Moze-
nen.

KenarenbHo BIOKMpPaTh MALIMHKY C MHEPUHOHHBIM JIBUTATESIEM, B
3TOM ciiydae npobsieMa ¢ pexyKTOpOM MPUBOIA 33/THETO MOCTa Cylle-
CTBEHHO ynpoiuaercs. Mopens BrIOMpaeMOro aBTOMOOWIsI MONHOC-
ThIO 3aBUCHT OT BKyCa KOHCTPYKTODa, a BOT €r0 PasMephl JOKHbI
ofecrieynTe BO3MOXHOCTD YCTAaHOBKM Ha WIpYLIKE [OCTaTOYHO
€MKOT0O aKKyMYJIATODA.

B samem cnydae BbiOepeM HeOOCHYXMBaeMbiil repMeTUYHBIH
CBMHLIOBBLII aKKyMYJISITOP KHMTalckoro rnpoussoncrsa tuna LEOCH
DIW12-1,3, nanpsixenueM 12 B u emkocteio 1,3 A/u. Takoit akky-
MyJ1aTOp 06eCrequT HellpephiBHYIO paboTy Moxenu B TedeHue 1,5—2
vyacoB. Cpok cinyx6bl akkymynsaropa 5 ner. [abapurHbie pasmepsl
97%x43x53 MM, Bec — 0,6 kr. Buemnunit Bug npusenen Ha puc. 8.1
AKKyMyJIATOP UMEET JOCTATOYHO BHICOKHE XapaKTEPUCTUKHU M IIpU-
€MJIEMYIO CTOMMOCTb.
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Puc. 8.1. Akkymyrsitop

Hanee mis npuMepa paccMOTpUM MONU(GMUKAUMIO aBTOMOOWIIS,
IIpEACTaBI€HHOTO Ha pHc. 8.2. T'abaputHele pa3Mmepbl MoOOeIH
280x105x105 mm.

JopaboTke MOMIEXUT TONBKO MIACCH MOIEJH, HWCXONHBIA BUI
KOTOPOro npuBeneH Ha puc. 8.3. IlepenHioio noaBecky HEOGXOIUMO
repenenars NMOJHOCTBIO, a BOT 3aIHMM MOCT HYXHAaeTCs JIMIIb B
3aMeHe MaxOBMKa MHEPLMOHHOTO ABUTaTesNisi HAa 3NCKTPOABUTaTellb.
B nepsyo odepenb maccu Hy>XXHO YKperutb. U1 310ro U3 onsru-
POBAHHOTO CTEKJIOTEKCTONMTA TOMIMHOHN 1,5 MM JIOG3UKOM BBITHIIH-
BaeTCsi IVIACTHHA [10 KOHTYPY AHMIIA aBTOMOOWIIS.

ITpouecc Oyner unTk GLICTPee, €C/IY N0ML30BATHCA NUIOYKaMHU 110
IepeBy, a He 110 MeTaslly, HO Xopolero Kadecrsa. Pebpa xectkocTH,
HMEoIMecst Ha JHULIE, aKKyPaTHO, YTOOB! He HONYCTUTh 06pa3oBa-
HIs1 TPEIIMH, Cpe3aloTCsl HOXOM. PasMeps! I1aCTHHEI 3[1eCh He IPUBO-
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Puc. 8.2. BHewnnii sug Monenn
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KpoHwTeiiH xpennexus
nepeaxei noasecku

Puc. 8.4. Pe3ynstar MOREPHU3ALMN OHMLLE

IITCS, TaK KaK €e KOH(UTypaltsi [TOJTHOCTBIO OTIpefieiseTcs BribpaH-
HOIl Mopenblo. Pe3dynbrar ycoBepiieHCTBOBaHUS NHHILA TMOKa3aH Ha
puc. 8.4. B HOoCOBO#t yacTi BUAHEI BBIPE3H! IO MepelHIe KoJeca, a
TakKKe KpoHIUTeiH (IBe BTyNkY N¢ 1) uis KperuieHus: iepeqHeit mox-
Beck!. IlonmpoGHee 06 3Toit KOHCTpYKUMY OymeT pacckasaHO B pa3-
nene 8.3.

Hanee HeobxomuMO BbIOpaTb OCHOBHOH [BUraTeNlb, KOTOPBIi
OyneT nprBOAMTL MOZETND B IBUXenHue. [si onpenenenus TpedyeMoit
MOIITHOCTH JIBUTaTesNsi MOXHO BOCHO/NBL30BaThes (POpMyNoH, rpuse-
neHHoii B [19]:

_FV

N—__’
100 m
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rae N — morHocTh asuraresis (Br); F — cuna cornpoTUB/ieHUs ABUXEHHUIO
(H); V — ckopocts auxenns Moaein (cm/c); n — KITJ peaykropa.
Cuwty CONpOTHBIEHYs BRIUUCTAIOT 1o dopmyne

F=98-P-k.

3necy P — Bec Momenu B KT, kK — k03¢ PULIMEHT CONPOTHUBICHHS.

Tlocneamsisi BenuuMHA 3aBUCHT OT TUma aoporu. [ns riankon
MOBEPXHOCTH (CTOJ, 1MON) KO3bDUIIMEHT MOXHO B3sTh paBHbIM 0,04,
a Juis HepoBHOU (3emns, runa) — 0,1 {19]. B3secus Mozens BMecte
C AaKKyMyJsITOPOM ¥ 100aBUB OpPHEHTHPOBOYHBIA Bec ABUTraTens U
TUIaT ¢ 971eKTPOHUKOH, nonyvyaeM F npumepno 10 H.

Peayktop mMonenu Gynet MCNONB30BaH OT MHEPIIMOHHOIO ABHra-
Tellsl, B KOTOPOM TpUMeHeHb! IMIacTMaccOBble IIeCTEPHU C MaJbIM
K03 uumentom tperust. Ero KITJL MoxHO NpuHATH paBHbIM 0,7—
0,8.

CKOpOCTE MOXHO 3ajaTh M00yio, HO 00BIYHO BHIOUPAIOT TaKyIo,
TIpU KOTOPO# MOmenp 32 OpHy ceKyHay npoxomur 0,5—1,5 cBoeit
mmuHel. Ilpu anuHe BeiOpaHHON Momend 30 cM ans OBMXEHUs 1O
TPYHTY TOJly4YaeM MUHUMaJIbHYIO TpeOGyeMylO MOIIHOCTb IBUTaTellss
N = 0,4 Br.

Drta BelMYMHA COBMECTHO C BHIODaHHBIM HalpspKeHHeM HCTOY-
HUKa nuranust (12 B) u knagercs B ocHoBy BerOopa aBurarens. Bo
BCSIKOM Cllydae, He PEKOMEHAYETC MCITONb30BaTh NpocTefIlne JBU-
ratejid OT urpyilek. ¥ Hux civmkoM Man KIIJT v ouyeHs HecoBepllle-
HEeH KOJIIeKTOP, ABNAIOMIMIiCs MOILHBIM HCTOYHUKOM TIOMeX Ut 6op-
TOBOM anmaparypsl.

IopoinyT nBurateny OT NEHTONPOTSIKHBIX MeXaHU3MOB KacceT-
HBIX MarHUTOQOHOB, OHY OOBIYHO MMeloT MomrHocts 0,5—1,1 Br u
HanpsixeHue nuranus 9—12 B. OueHp Xopoll aBUratens 3alPaBKU
KacceThl OT BUIEOMAarHUTo¢OHOB. Ero serko MOXHO MMpHOOpecTy B
MarasygHax [0 ITpofaxe 3amyacreil K ObITOBOW 3NEKTPOHUKE, [TPU-
9YeM BCTPevaloTcst Kak OTedeCTBEHHbIE, TaK U UMIIOPTHBIE BAPUAHTHI
WCTIONIHEHUSs.

Ha HeM B paccMarpuBaeMOM IIpHMepe M OCTaHOBUMCS. Eule
Nyuiie gsurareny cepuii JITM u JIT1P, HO OHU 3Ha4YMTENLHO AOPOXE.
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OcHoBHbIE XapaKTePUCTUKU MOCJAEIHHUX IBYX TUIOB NPUBENEHH B
npuioxeHun 2. Eciu Bce-Takm yaanoch pa3no6ulTh Takoi IBUraTelb,
HO OH 0Ka3aJICs paccYUTaH Ha HanpsixeHre 27 B, MOXHO H3roTOBUTh
AOCTATOYHO KOMITaKTHBIM npeobpa3oBaTe/ib HalpsDKeHHs 110 CXeMe,
npupeleHHON B pasnene 9.1. Buemnuil BU/ yKa3saHHBIX OBUrareseil
npuBeneH Ha pHc. 8.5.

"

Puc. 8.5. Bapuantei neurarenest ans mogenin

JlyuiuM pBuraresieM AjIsl pyleBoil MallMHKH SIBJISETCS Mpencra-
BUTEJIb MAJIOMHEPLIMOHHOI cepun JIIP, paccunTaHHBII HAa Hamps-
xenue 12 B, MOCKOIbKY ero MOXHO 3alTUTHIBATH HETOCPeICTBEHHO
OT aKKyMYJIATOpHO# Oarapeil. OfHAaKO COBCEM HeIUIOX0 paboTaioT
1 MasnorabapuTHbie MOTOPYMKH OT ayauoruieepoB. OHU ZOCTATOYHO
JelIeBH U PaclpoCTpaHeHbl, HanpshkeHue NHTaHUs Konebiercs B
npenenax 1,5—6 B.

IIpu BHIOpaHHOM akKyMyJIATOpe JIy4llle UCIONb30BaTh IBUraTesId
Ha 6 B, TaK KaK B 3TOM Cjly4yae MoTepy Ha MOHIXKAIOIEM CTabuIu3a-
TOpe HanpspkeHus: 6yayT mMeHblle. B Monenu ucnonb3yercs: IMEHHO
Takoi asuraresb (M306paxeH Ha pHc. 8.5 nocnexHuM cripasa).

st BLIGpaHHOTO XOMOBOTO ABUraTessl HOMUHAIBHBIA TOK paBeH
120 mMA, a craproBoe 3Havenue He npesbinaer 0,8 A. B xavyectse
perynsiTopa Xoa NMpuMeHUM BapuaHT N 3, Kak yIOBJIETBOPSIIOIIMIA
3TUM TpeboBaHusAM U O6ecneYrBaIoMil MUHUMaJIbHBIE TOTepU SHEp-
MU Ha KJIIOYEBBIX TPAH3UCTOpaXx MOCTOBOro Kackaga. CaM KacKaj
peayiu3yeM Ha TpaH3UCTOpPHBIX cbopkax IRF7105.
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JiBurartesib pyJeBoil MallMHKY moTpetisier Makcumym 0,4 A, mos-
TOMY MOXHO HCIONb30BaTh JIOOYIO CXeMy CepBOYCUIMTENs], Halpu-
Mep BapHaHT N2 7.

YcraHOBUM Ha MOJEJH CYIle preTe POAUHHBIHA TpUeMHUK C Jeiud-
paTopoM, BHIIOTHEHHHI 110 cXeMe, U306paxeHHOI puc. 5.70.

ITockosIbKY B mpouecce YyIpaBieHWs] MOZeslb aBTOMOOWIS Bce
BpeMs1 HaXOMUTCs B [1071e 3peHus Orleparopa, TO AAIbHOCTb AeHCTBUS
arrapatypel He QOMXHa OblTh OcoOeHHO Oonblioi. Bronne mocra-
TOYHO MepelJarydka MomHocTeio He 6osiee 10 MBr. Kak rosopunock
Bhlllle, [IOCTPOEHHE TAKOrO IepeAaryka He Tpebyer Molny4yeHus pas-
pellleHHs] B UHCIIEKIMH 3J1eKTPOCBs3H. OCTaHOBUMCS Ha BApUaHTe,
cXeMa KOTOpOro npuBeleHa Ha puc. 3.35. CoBMeCTHO C Mepexaryu-
KOM OyZeT UCITOJIb30BaThCs IUGPaTOpP, U300paXeHHbIk Ha pHC. 2.49.
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8.2. KoHCcTpyKuuMs 3aiHero Mocra

Jia nepefiesiky MHEPIIMOHHOrO ABUTATE s €10 He00XOMMMO OTCO-
eNMHWTb OT JHHIIA aBTOMOOWIS, OTKPYTHB JiBa BHHTa-Camopesa.
Kopriyc cocrout U3 Tpex CTeHOK: ABYX BHEIUHUX U OXHON BHyTpeHHeH
(puc. 8.6). ITogMITHIKY 1IECTepeH PelyKTopa KpersTcs K cpeaHeil 1
npaBoi (110 pUCYHKY) BHelLlIHel cTeHKe. [Taiee pexyKrop pasbupaercs,
IUIsE 4ero OCTAaTOYHO OTKPYTHTH JiBA CAMOPE3a Ha ero KOpIyce.

Ilocrne 3TOil omepauuy, OTONBUHYB JIEBYIO CTEHKY, M3BJIEKAIOT
MaxOBHK KMHEPLMOHHOro asurareda. Ha ocu MaxoBHUKa 3akperieHa
BHATAr [JlacrtMaccopas Beaymad mecrepHs. OHa JOCTaTOYHO JIErKo
CHMMAaeTCsl C MaxOBUKa M HajeBaeTcs Ha OCb XOAOBOro JABUrarte’is.
Juamerpel oceif MaxOBMKa U JIBUraTellsl COBIIANAIOT, MOITOMY HHMKa-
KMX IOTNOJHUTENBbHBIX Mep MO 3aKperuieHuio IIecTepHd Ha Bajly
nsuraresst He Tpedyercsa. B JieBoii cTeHKe NTOG3UKOM BBITTMIMBAETCS
OTBepCTHe 0 JuaMeTpy KopIlyca ABUraresis.

fpasas cTeHka
JleBas cTeHka CpefHsif cTeHka

Puc. 8.6. 3aqHnii MOCT [0 nepenenku
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Jia ynobcTBa 1ipoBeleHUsl 3TOH MaHUIYISLUMH CTEHKY MOXHO
CHATH C OCH, NIPeABAPUTENBHO CHSAB JieBoe Koseco. Koneco Hanpec-
COBaHO Ha puUJIeHBl KOHELl OCH, TIO3TOMY CHUMAaTh ero Hy>Ho 6e3
BpanieHusi. B npoTUBHOM cllyyae OTBepCTHe B IUIaCTMACCOBOM CTy-
MYLE YBeSMYUTCS B IMaMeTpe, ¥ TP BO3BPAaIleHUH Kojleca Ha MEeCTO
He Oyaert obecrieyeHO ero XeCTKoe KperuleHue Ha OCH.

B Topue asurartesss co CTOPOHBI OCH MMEIOTCSl 1Ba KpereXHbBIX
oTBepcTUs ¢ ‘pe3pboiit M3, pacnonoxeHHble Ha paccrosiHuM 17 Mm
ApYT OT Apyra. B cpenHeil creHke penykropa He0GX0auMMo Ipoceep-
JUTH ABA OTBETHBIX OTBEPCTUS U 3aKpeNuTh OBMIraTellb IBYMsI BUH-
taMu M3. BuHTBE J0/XHB! OBITH JOCTATOUYHO KOPOTKUMHM, YTOOHI,
yrnyOMBIIMCh B KOpHyC HABWratens, He Mellad BpAaILUEHUIO €ro
poropa. Jleas creHka peAyKTOpa MpUBUHUYUBAETCS HA MECTO.

llepenenannbiii pexyxTop 3aiHero Mocta n3oOpaxeH na puc. 8.7.

labaputsr mBurartens TakOBBL, YTO TIPUXONUTCS YAAISATH JIEBYIO
JIANIKY KpeIUvleHWs1 Ha KOpIIyce peaykKTopa, HO JOCTaTOYHas Xecr-
KOCTh (PUKCALMM COXpaHsAeTCs M ¢ OfHOI nankoil. Ilpu xenaxum,
MOXHO NPUMEHUTD HOMOJHUTENbHBIN KpernexXHbIH yroJloK, TOMeCTUB
€ro Ha TopLeBoll CTeHKe penykropa. Jlanee coOpaHHbI y3en ycra-
HaBJHBaeTCs Ha CBOE MeCTO.

Puc. 8.7. 3aaHnii MOCT nociie nepeneskn
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8.3. MexaHn3mM NOBOPOTA NEepeaHux Konec

s umsroToBneHUs nepefHed MOIBECKM NOHAnoOUTCS OfHO-
CTOPOHHMI1 (POJILIMPOBAHHBIN CTEKJIOTEKCTOMNUT, ABA IMOTEHLHMOME-
Tpa thuna CII3-4, mxus nuamerpoM 14—18 MM, BUHT ¢ pe3bboii M3
IUTMHOI He MeHee 50 MM, ABUraTenb OT mieepa (KenatenbHo C yXe
NOCAXXEHHbIM Ha Bas LIKMBOM), Be KJIEMMHbIE KOJIOAKH C COeIHHU-
TeNbHBIMU BTYJIKaMM ABYX TUIIOpa3MepoB. BTy/KM y OIHOM JOMIKHBI
HMeTb BHYTPEHHUH uaMeTp 4 MM, a y Apyroii — 2,7 Mu.

IlockonpKy Ha 3THX M3JENMAX HUKAKON MapKUPOBKU aBTOpD He
obHapyxui, TO 4ToOs! OBUIO MOHATHO, O YeM UHIeT pedb, ux $oTo-
rpaduu npuseneHs! Ha pHc. 8.8. TaM ke u3obGpaxkeH IUKUB OT JIeH-
TOTIPOTSXXHOTO MeXaHM3Ma aynHorulieliepa, KOTOPBI MOXHO Tipro6-
pecTd B OTAenax 3amnyacreil 1A OpITOBOM pamuoanmaparypsl. s
OMnpenie/leHHOCTH B JalbHeMIleM BTYJIKY MeHbllero pasmepa Oynem
Ha3bIBaTh BTyNKa N¢ 1, a 6onbilero — BTyAKa N2 2.

I1pu XKeCTKOM KpeIieHHH BCexX YeThpex Kojlec K Mojesi He obe-
CIeYMBaeTCsl MX NNOCTOSHHOE CLiefjieHHe ¢ [IOPOroi, ecin NOoc/lenHsis

Brynka Ne1
e I
RER -~y
[ ) .
=
Brynka Ne2 LiikvB

Puc. 8.8. [NokynHeie KOMIIEKTyOLME nepenHeit nogBecky
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He npeficTaBser co0o0i MaealbHYIO IUIOCKOCTb. B pesyssrare paanyc
TIOBOPOTA MO/ YBeJIMYMBAeTCsA U3-3a MPOCKTb3bIBAHUS MEPeTHUX
Kozec. B peabHBIX aBTOMOOMIISIX 1151 UCKJTFOUEHWUS STOrO HEJOCTaTKa
npuMeHseTcs ¢cBo0OIHAA MOABECKa KaXIOro U3 nepenHux kojec. B
MORENM MOXHO TOCTYIIUTL NpOLle, NepeaHIO IONBECKY cieiaeM
KayarllueHcs B role peyHOM HallpapieHUH, IIPY XXECTKOM KperuleHHH
noyocei KoJjec K CaMoi TionBecke.

Hanee Oynmer M3laratbCsl TONMBKO «UIEOJIOTHS» H3TOTOBIEHUS
nepeiHeil noApecky 6e3 yKa3aHUs KOHKPeTHHIX pa3MepoB OTIEABHBIX
JJIEMEHTOB, ITOCKOIBKY 3TH pa3Mepsl 3aBUCAT OT BEIOPAHHON MOJIe/H
aBTOMOOUJIS.

Ilpexne Bcero, U3 CTEKJIOTEKCTONUTA BHITWIMBAIOTCS JIBE NaHeH,
KOTOpble OynyT CIYXKUTh OCHOBaHueM moiaBeckd. Huxuss nauens
n3oOpaxeHa Ha puc. 8.9.

JBe Brynku N 1 npunamBaloTCcst BAOAb OCH CUMMETPUH TTaHEIIH.
IlpeaBapuTenbHO OTBEPCTUS B HMX PacCBEepIIMBAIOTCS 10 IUaMeTpa
3 mm. PaccrosiHue MexIy BTYJIKaMH JO/DKHO OBITH PABHO YABOEHHOI
JUIMHE BTYJIKU. Takue Xe OTBEPCTUSA IOSKHEI ObITh BO BTYJIKaX KPOH-
LITeMHa, TIPUNASHHOIO K AHUILY B HOCOBOI yacth (puc. 8.4). ITocre
cOOpKH NepenHel MOABECKU BTYJKU HIKHEM MaHeNd COBMEMAIOTCS
€ BTYNKaMU KpOHINTEHHA U MPOHU3BIBAIOTCS CTepXHeM JIMaMeTPOM

Brynku Nel
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Puc. 8.9. HuxHas naresis
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3 mM. C noMompio Naikyu OAMH U3 KOHLIOB CTePXHs (PUKCHPYETCsl.
3akperuieHHas] TaKUM 00pa3oM IepefHsisl NMOABECKa IOMKHA CBO-
0omHO KauaTbCsl Ha KPOHILUTeiHe B [TOIlepeYHOM HalpaBIeH!H. ‘

Becp MexaHU3M MNOBOpOTa ITepenHUX KONeCc MOHTHpYeTCA Ha
BepxHeit maHeau. Ha puc. 8.10 npuBeneH ee BUn ceepxy. Tpu oTBep-
CTUS MO KpasiM NpenHasHayeHs! JUls KpelUIeHUusl K HIDKHel naHem
(nns TOYHOTO COBIIafieHMs! BBICBEpPJIMBAIOTCS Yepe3 OTBEPCTHSl ITOM
MaHesH, NIPY ee HAJTOXEeHUU Ha BePXHIOIO TMepel MOHTaXOM OCTallb-
HBIX AeTajieil).

CrneBa ¥ cripaBa B NaHEJIM BBICBEPIIMBAIOT OTBEPCTUA MUaMeTPOM
6 MMm. B Hux 3akperusiiorcss aBa norteHuuomerpa tuna CII3-4.
Y onHoro u3 Hux (npasoro Ha pHc. 8.10) npeaBapuTesbHO CHUMA-
eTCsl 3AUTHBIN KOJINMAY0K U yoaiseTcs Bce COAepKHUMOe, KpoMe OCH.
K ocu npunausaertcs OBONOK, BBITUIEHHbBIN U3 CTEKJIOTEKCTOIUTA C
MpOPE3bIO IuTsl BENYILEro ITUgTa.

IIupuHa npope3y JOMXKHA KaK MOXHO TOUHee PaBHATHCS uaMe-
Tpy WwTudTa V1S YMEHbllUeHUs TodTa, KOTOPBI HeU30€XXHO BO3HUK-
HeT B MexaHu3Me. B To xe BpeMs WTHOT NODKeH AOCTaTOYHO JIETKo
CKOJIB3UTh B IPOPE3H, He CO3/aBasl UIMUILHUX MoTepb Ha TpeHue. Ha
mtudT HaleTa ¥ NpUNasHa 1iacTHHa-(QUKCaTop, NpU3BaHHas ole-
CIEeYUTh BepTUKaIbHOE MO3ULMOHUPOBaHYE IITUQTA [IPH ABIKEHUH
IO Npope3u.

BepxHas naHens MnacruHa—¢pukcaTop
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CBfi3n S o o 4EPBAYHOMN
; ’ nepepaw

Puc. 8.10. Bepxnsisi navens a céope, BiL CBEPXY
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JBuratesns co HIKMBOM Ha OCH NIPHIIaMBaeTcs B ABYX-TPEX TOUKaX
K TEKCTOJIMTOBOM paMKe, KOTopasi BUHTOM M3 kpenutcst K Bepxuei
riactTuHe nonsecku. OTeepcrue B 3TOH IUIACTHHE 1101 BUHT JeJlaeTcs
MpOAONIOBAaTHIM (Ha PUCYHKE He BUIHO) IUISl TOro, YTOOH MOXHO
ObUIO peryJMpoBaTh HATSXKEHUE NacCHKa, COeAUHSONIero IKKB JBU-
ratesisi Co IKWBOM YepBSIYHOM nepefayn.

INorenumomerpsl CII3-4 6p1BaloT ¢ aMIOMUHMEBOH BTYJIKOM U C
naryHHoil. IlociegHue mpeanodTUTENbHEe, TaK KaK CTajbHasl OCb
JTydIlle CKOSIb3UT 110 NATYHU, YeM MO aTioMUHKIO. XKenaTe/IbHO Momno-
OpaTb nmapy ¢ Kak MOXHO MEHbIIUM TpeHueM. Euie nydine HCIob-
30BaTh MMIIOpPTHBle aHaiord. Och y nocielHuX Bpalaercs O4eHb
JIerko, HeCMOTps Ha TO, YTO BTYJIKH CUJTYMHHOBBIE.

B npaBoM HUXHeM yrly MaHesd BUAHE BHHTHI KperuleHHMs Mof-
IIMITHUKA YePBSYHON nepegayuu, pacioIoXeHHOrO ¢ IPOTUBONONOXK-
HOI1 CTOPOHHI NaHes. By a1oii cropoHb u3obpaxeH Ha puc. 8.11.

YepBsiuHas Nepeiaya COCTOUT U3 BUHTA C pe3bboii M3. Pesnba
Hape3aHa Ha jutiHe 45 MM; 4acTb CTepKHs AMMHOM 13—15 MM, ocTaB-
neHa 6e3 pe3pObl. Ha BUHT mo ymopa Hakpy4YuBaeTcCs raka, sareM

MoatwunHmk (Brynka Nel) Cronop

BuHT M3 g |
Navika l Wtugr
PSR
. ot 2
v 3
! ) R
BrynkaNe2 Kopombicno BunT yepeasHOM Brynka Ne1
Phmar nepenain
Tpaneym

Puc. 8.11. BepxHsisi naHens, Bl CHU3Y
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HaeBaeTcsl TUIACTMACCOBBIf MIKUB AUameTpoM 14—18 MM, KOTOpHIf
¢ukcupyercs enie ofHON raikom.

B kadecTBe nmoAmMNHUKa Ucnonb3yercst BTynka N¢ 1, orsepcrie
B KOTOPOIi paccBepnuBaercs Ao 3 MM. BTynka mpunausaercst K TeK-
CTONUTOBOU MIACTHHe, B KOTOPOH MpocBeplieHsl ABa OTBEPCTHs s
KperuleHUs! MOAIIUMITHUKA K BepXHell racTuHe nepeiHeld TIOABECKH.
B mopmunHUK BCTaBiseTcsl XBOCTOBUK BUHTA YePBSIYHOMR Neperayy,
Ha KOTOpoM pe3bba OTCyTCTBYeT. 3areM IpOKJIagbiBaercs MLiaiba
u npunausaercs: cronop. Cronop npencrasiser coboit rafiky M3,
B KOTOpO pe3b00BOE OTBepCTHe pacCBepieHo A0 JuameTrpa 3 MM.
Cronop HeoOX0aUMO NpUNasTh TaKUM 00pa3oM, YTOOBl IPU OTCYT-
CTBUY MOQTa BUHT ele IeTKO BPaliajcs B MOAUIUITHUKE.

tudr auamerpoM 2-—3 MM BNauBaeTcss B OTBEPCTHE NPAMOY-
TONBHOM 1acTUHH pa3MepoM 8x16 MM U IpPOIyCKaeTcsl yepes Nnpo-
pe3u BepXHell MaHeNM MOABeCKU U noBozaka (pHe. 8.10). [ToxmunHux
BMecTe C BUHTOM YEpPBSIYHON NMepexayu NMPUKPYYUBaeTcsl K BepxHe
naHeny. Ha BUHT HakpyuuBaercst Bryika N 1, B orBepcTHH KOTOpOH
NpexBapUTeNbHO Hape3aHa pe3bba M3. Brynka npunausaercs k nps-
MOYTOJILHOM TUTACTHHE CO ITU(TOM.

Ilepen yctaHOBKOW NMORUIMITHUKA HA IIKUB YEPBSAYHOH mepegayu
HeOOXOAMMO HaJeTh Pe3WHOBBIM MMACCUK MOAXOJSLIEro avamerpa.
Takue naccuky pasnuYHBIX TUIIOPa3MepOB U3 KOMIUIEKTOB ayauorule-
€pPOB UMeIOTCSl B MarasuHax 3anacHulX 4actTed Anst ObITOBOIM TEXHUKHU.
Ha stom cOopKy MexaHU3Ma IOBOPOTa MepeIHUX KojleC MOXHO CUM-
TaTh 3aKOHYEHHO.

Ocb ¢ nepeAHUMU KOJlecamu, CHATYIO C MOJeNu, HeoDXOAUMO pac-
MWINTH Ha ABe YacTH. OCHOBOI NOABECKU KAXKAOT0 U3 MePeAHNX KOJeC
ciayxar BTynkd N2 2. OnHo U3 pe3b00OBEIX OTBEPCTHIA, UMEIONTUXCA BO
BTYJIKe, PACCBEPNMBAETCS 10 3 MM U BBHIIOJIHAETCS] CKBO3HBIM. B Hero
€O CTOPOHBI TIONYKPYINOi MOBEPXHOCTH BCTaBJIAETCS MONYOCh C Npef-
BApUTENbHO HaaeTOM wIaiiboil. 3ateM HazeBaeTcs emie JBe LIAHOHI;
BHeUIHsisl NpUnauBaercs K onyocd. Brictynaiomas 4acTb IMOMYOCH
oTnwuBaercs. K MPOTUBOIONOXHOMY TOPLY BTYJIKH TPUIIaUBaeTCA
pBlYar Tpanenuy, B KOTOPOM INPOCBEpIIeHO OTBepCTHE AMaMeTpom 4
MM. UToOBI OTBEPCTHS B pIYare ¥ BO BTYJIKE COBIMANA/IH, NAHKY HYXKHO
BECTH, BCTABUB BO BTYJIKY CTepPXeHb TMaMeTPOM 4 MM.
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[anee BTyJIKa HaieBaeTCsi HA OCh PaHee 3aKPeruIeHHOro Ha NaHeIu
roTeHLMoMeTpa U (ukcupyercst BUHTOM M3 uepes Bropoe pe3nbo-
BOE OTBepCTHE BTYJIKH. AHAJIOTMYHO MOHTUPYETCsi BTOpOe KOJieco.
Puiuaru Tpaneluy COeIMHSIOTCS] KOPOMBICJIOM, /ISl Yero Ha KOHLAX
pHIYAroB U KOPOMHIC/AA CBEPISITCSE oTBepCTUst ImaMeTpoM 0,8—1 mm.
B 3TK OTBepCTHUsi BCTABJISIIOTCSL TBO3IMKKM TOAXOJUSIIETO JHAMETPa.
I'BO31MK CO CTOPOHBL, TPOTUBOTIONOXKHOM LUISTIKE, IIPUIIaUBAeTCH K
KOPOMEICITY.

Ha puc. 8.12 uzobpaxeH obomif BHUI IepenHed MNONBECKU.
PucyHoOK naet Gosiee HamIsAAHYIO KapTHHY COOPKHM MOXBECKH Iepel-
HUX KoJjlec. BepxHss u HUXKHsIA NaHEM COSIMHAIOTCS. B TPEX TOUKAX
Yyepes pacriopHble CTOiky BuHTaMu M2,5 jumnoit 20 MM, B kadecTse
CTOEK UCTIONB3YIOTCS TPH BTYIKHM Ne 1.

Brynka Nat1

E - Brynku Ne2 v

Puc. 8.12. lNepeansis nogeecka B cbope

IlonHocTeI0 CMOHTUPOBaHHOE HIACCK ABTOMOOWIA I10Ka3aHO
Ha puc. 8.13. TleuaTHas 1ulaTa peryyiaTopa Xoa KpenuThesi 103a1u
pPEIYKTOpa Ha IBYX CTOHKAxX, B KayeCTBe KOTOPHIX WCIIONBL3YIOTCS
BTylku N2 2. AKKyMynsiTop (UKCHpYeTCsl K KHUIY ABTOMOOWIS C
MOMOILLIO n-06pasHoro xoMmyTa. IleuaTHble nnaTel IpUeMHMKA U
CePBOYyCIIMTENIS PYJICBOI MAIIMHKY IIPUBIHYMBAIOTCS! BEPTUKAIBLHO
1o o6euM CTOpOHaM OT akKKyMyJisiTopa K CTOHKaM, (yHKLMM KOTO-
PBIX BBITIIONHAIOT BCe Te xKe BTYIKU N 2. IlepeuncieHHEbIC 37IeMEHTHI
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Ha PHCYHKe He INoKa3anbl. Ha BepxHeit nanenm nepenHeil NogBecku
JIOCTATOYHO CBODOIHOrO MecTa, ¥ €€ MOXHO HCIIOJIL30BATh B Kave-
CTBE NeYaTHOH MJIaTEl CEPBOYCWINTEIIS PyJIeBOM MaIMHKH ITPUMEPHO
TaK, KaK 3TO [T0Ka3aHO Ha CJERYIOLIEM PHCYHKE,

Ecnu npeanonaraercs 3aMyckaTh MOZENb Ha pPOBHOM IOBEPXHO-
CTH, TO NEPEIHIOI MOJBECKY MOXHO HE OefaTh «IUIABAIoILei», 4To
HECKOJILKO YIIPOCTUT KOHCTPYKLMIO. B 3TOM ciyyae nenecoobpasHo
3JIEMEHTHI [TOIBECKH 1 BCIO 3/ICKTPOHUKY PasMECTUTh Ha OHOIA [UiaTe,
KaK 3TO MOKa3aHo Ha puc. 8.14. 3mech n300paxeHo MAacCH APYyroi
MOZIeN aBTOMOOW/IS ¢ MHBLIMK BapHaHTaMK IPUEMHIKA, PErynsTopa
XOJIa ¥ CEPBOYCWINTEIS! PyJieBOK MalHKH.

=l

Puc. 8.13. O6wmii ua wwaccy asTomMobuns

PerynaTop xoaa MNpuemunk Pynesas mawmHka

. B

Sy e

= "!1 ) - _I’~ R Lo \

Puc. 8.14. BapyaHT MoaoepHu3aLmm lwaccu
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8.4. NynbT ynpaBneHun

OO6muit BUA IUIaThl BBIOPAaHHOIO BapHaHTa IepefaTyuka ¢ mmdg-
paTopoM TipuBejieH Ha puc. 8.15.

B npocreiiiieM ciayuae NOTEHLMOMETPEL, 3ajA0NIME UIATENb-
HOCTH KOMaHIHBIX MUMIIYJILCOB, PACIIO/AraloT HEIOCPEJICTBEHHO Ha
IJ1aTe Tak, KaK 3TO MOKa3aHO Ha pyUcyHke. Pyuku ynpasiienus 3aKpe-
IUISIIOTCS Ha OCSIX MOTEHIIMOMETPOB C ITOMOILILIO BTY/IKM N@ 1, pacriu-
JICHHOI1 MononaM.

Kopryc juist mmysisra yrpaBsieH!s: MOXHO I0A06paTh rOTOBBIA Hix
CIaATh €ro U3 NaHesel, Belpe3aHHbIX U3 (PONILIMPOBAHHOIO CTEKJIO-
tekcronuta. Ilanenn cobuparorcsi ¢onbroif BOBHYTPbL U Ipoliausa-
fotcs no mmsaM. CHapyX#d KOPIyC MOKPHBAeTcsl caMOKJIesimeicst
IUJIEHKOMA.

I1pouenypa HacTpOMKY BceX COCTABHBIX yacTed 60pTOBOIL amra-
paTyphl U nepeaTYMUKa OMKcaHa paHee U 30eCh He NPUBOLUTCS.

Pwuc. 8.15. Nepenarymk c wngparopom



MABA 9

BCMOMOFATE/IbHbIE YCTPOUCTBA

Asmop npednazaem HeCKOIBKO NONE3HbIX KOHCIPYKUUIL:
* npeolpaszoeamens HANPANKEHUS NO3GOIUM PACULUPUITD
HOMEHKIAMYPY NPUMEHAEMbIX INeKmMpoosuzameneti;

* UHOUKAMOP HANPAXKEHHOCMU NOAS U U3MEPUIMEND
MOWHOCIIL ROMOYI NPU HACMPOTIKE NEPedamuuKos
* 3apadHOe YCMPOIICINEo — NoMoxXem
npoonums CPOK CAYKObL AKKYMYAAINOPOE.



9.1. NpeobpasoBaTenun HanpsH>KeHUs
ONS peryasTopoB xoga

¥YXe oTMeyasiock NPeUMYILIECTBO [IPUMEHEHHS B MOIENsX [BUTa-
tenei cepuit ATIM u [JIIP. Ilpaktuka moka3piBaeT, YTO JOCTATOYHO
C/IOXHO NpUuobpecTd TAKUE IBUraTend, PacCUMTAHHbIE HA HATIPA-
XEHHUe IUTaHUs 1IeCTh WM ABEHANATh BOABT. 3JHAUUTENBHO Yalle
BCTPEYaIoTCs 3K3eMIulsipsl, paboraoiue or 27 B. Takue gpurarenu
UMEIOT U CBOM I1PEHUMYILLECTBA.

IlosblmeHHOe HampsikeHUE [IUTAHUs [1PH TO#H XK€ MOLIHOCTH O3Ha~
YyaeT yMeHbllleHHe NoTpebiisieMoro ToKa, YTo CHUXaeT TpeboBaHus K
TPAH3UCTOPAM BHIXOIHAIX KaCKaXoB CEpPBONPUBONOB PYy/eBbIX MallIy-
HOK U peryastopos xoxa. Kpome Ttoro, nosstmaercss KIIJ ysnos
yIpasjeHus: ABUraTeasiMHA, YTO 3KOHOMHUT OrpaHUyYeHHbIe IHepreTH-
YyecKue pecypcsl, MMeroIecs Ha 6opTy Moneau.

Cxema, npusenieHHas Ha puc. 9.1, mpencras/sieT Tak Ha3bIBaeMbIH
06paTHOXOR0BbIH NpeobpazoBaTeb ¢ MHUPOTHO-HMIYJIbCHOH CTa0H-
JHu3anHeil BRIXOAHOIO HATIPSIKEHHUsI.

Ilpn BxomHoM HampsxeHuu 4,5—12 B crabuwimsupoBaHHOe
BBIXOIHOE HAIPsSXEHHE MOXET ObITh yCTAHOBJIEHO JI0OBIM B Nipene-
jgax 18—27 B, usmenssice He 6osee ueM Ha 0,1 B nipu yBennuenuu
Toka Harpy3ku or 1 mo 500 MA. KII[I npeobpasosarens ¢ nonHoi
Harpy3koit — 85 %.

Ha anemenrax DD1.1 u DD1.2 cobpan 3anamouiuii reneparop,
BoIpabaTeIBaOMI IIPAMOYTONbHbIE UMITyaschkl. Ha Bxonsl 8, 9 ane-
meHTa DD1.3 onu nocrynamor mudgdepeHINPOBAHHBIMU LIEMBIO
C2R2R3, npuvyeM HOMUHaJIbl PE3UCTOPOB BHIOpAHBI C TAKMM pacye-
TOM, UTO IIOCTOSIHHAS COCTABJIAIOIIAs HAIIPSKEHUS B TOUKE UX COeNlU-
HeHHs HECKOJIBbKO IpeBhIIAET [I0POroseIif yposeHs U, Ipu KOTOPOM
aneMeHt DD1.3 uaMensier cBoe cocrosiHue.
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Puc. 9. 1. MNpouHynnunansHas cxema

OrtpunarenbHele BHOPOCH, IlepeceKad IIOpOr, GOpMHPYIOT Ha
Boixone aiemeHTa DD1.3 (BeiBom 10) KOpoTKHe IOJOXHTENBHEIE
umnyibcel. [locnennue 3apsixaor KoHzeHcatop C5 uepes Manoe
I[IpAAMOE COIIPOTUB/ICHHUE Y4acTKa «0a3a-3MUTTep» TpaH3ucTopa VT2.

ITo okonyaHuu UMIlybca eBas (110 cxeMe) OOKIanKa KOHIEHca-
Topa C5 OKasbiBaeTcA COEMHEHHON ¢ OBILMM IIPOBOIOM, a Harpf-
XKeHue, 10 KOToporo 3apfinyice KOHIEHCATop, — IIPWIOXKEHHBIM K
6a3e Tpansucropa VT2 B OTpHiIaTebHON NONAPHOCTH, 3aIlUpas ero.
Janee HaunHaeTcs rnepesapanka KonpeHcatopa C5 KOWIEKTOPHBIM
TOKOM Tpausucropa V1.

CKopocThb 3TOro rpoilecca 3aBUCHT OT HallpsixkeHust Ha 6aze VT1.
Tpansucrop VT2 ocraercs 3ariepThiM, II0Ka HaIlpsXeHue Ha ero b6ase
He NOCTHUTHET Iipubian3nreasHo 0,8 B.

B pesynbrate na Kotektope VT2 u Bxonax 12, 13 anementa DD1.4
(OpMUPYIOTCA TONOXUTE/bHbIE HUMILYJIbChl, IJIUTENILHOCTh KOTOPbIX
3aBUCUT OT PeXKMa paboThl Tpansucropa VT1. JIBax sl MHBEPTHPO-
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BaHHble aeMeHTOM DD1.4 u TpansuctopoM VT3 uMIyabchl OTKpPbI-
BAIOT CHJIOBOH KJIIOY — [M071€BO# TpausucTop VT4, Dmopsl Hanpsaxe-
HHSA B YIIOMSAIHYTHIX Bblllie TOYKaX YCTPOMCTBa MpUBEIEHbI Ha pHc. 9.2.

Ipu otkpsIToM Tpausucrope VT4 TOK B KaTyliKe HHAYKTUBHOCTH
L1 »apacraer no nuHeiinomy 3akony. Ilocne 3anupanus Tpadsucropa
3TOT TOK He mpepbIBaeTcsl U MPONOIKaeT Teub, cralasd depes AUOoL
VD1 u 3apsixast HaKonuTeAbHbIN KoHAeHcaTop C8. YeraHoBUBIIEECS
HarpsKeHH’e Ha KOHIeHCaTope MpeBbIaeT HallpsKeHre ITUTaH!uA BO
CTOJIBKO Pa3, BO CKOJNBKO BpeMfl HAaKOIUIEHUS QHEPTUH B MarHUTHOM
nosie Katymky L1 (IIdTesbHOCTh MONOXUTENbHBIX UMITYJbCOB Ha
3atBope TpaHsucropa VT4, cMm. puc. 9.2) npessiliaeT BpeMs ee nepe-
na4y B koHgeHcaTop C8 (WIUTenbHOCTh OTPHIIATENBHBIX UMITYIbCOB
TaM Xe).

YacTb BEIXOIHOTO HAMPAKEHUS C ABUKKA IIEPEMEHHOTO Pe3UCTOpa
R14 nopaercst Ha MHBEPTUPYIOLIMN BXOX YCHIUTENSl MOCTOSHHOIO
Toka Ha OY DA2. Ha ero HeuHBepTHUPYIOLUI BXOI NNOAaHO 06pa3iio-
BOE HarlpsiKeHHe C pe3sucTUBHOro Aenuteis R4RS. BrixogHoe Hanps-
xenre OV, MponopiyoHaJbHOe Pa3sHOCTH 00pa3’loBOr0 U BHIXOM-
Horo (c yuetoM neautenst R13R14) HanpsixeHust, moctynaeT Ha 6a3y
tpansucropa VT1 u ynpasisieT AAUTENbHOCTHIO UMITYABCOB, OTITH-

v U
B VT2 S~
BuiB. 4 %25 MkC asa >
DD1 0 / t
0 » L~
U u
BuB. 8,9 k BuiB. t2, 13
DD1 DD1
Y V— ur| -
o' I o'
U U
3areop
VT4
BuiB. 10
DD1
o t 0 "t

Puc. 9.2. HanpsixkeHusi B XapakTepHbIX TOYKax
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paouwx TpaHsucrop VT4. Takum obpasom, obpasyercst 3aMKHyTas
11eI1b ABTOMATHYECKOro peryiupoBaHus.

Ecny BbIXOZHOE HANpsXEHWE CHU3UNOCH (HAIIpUMED B PE3yib-
TaTe yBEeJMdEeHHs TOKa HAarpy3Kd), HallpskeHWHe Ha UHBEPTUPYIO-
meM Bxofie OY yMeHBLIUTCS, a HA €ro BbIXOAE — yBeluuyuTcs. B
pe3yibTare YMeHbIIUTCS 3MUTTEPHBIN TOK Tpansucropa VT1, npo-
TeKaUHl yepes pe3ucrop RS, a 370 Npusener K yMeHbLIIEHUIO U
KOJUIEKTOPHOTO TOKa TpaHaucropa. Konpencarop C5 6yner nepesa-
psaxaTbcs MeljeHHee. JIUTENbHOCTS OTKPHITOTO COCTOSIHUS TPaH-
sucropa VT4 sospacrert, BBIXOIHOE HallpsiXeHHe IIpeobpasoBareis
yBeIUIUTCA.

HanpsxeHue UTaHUA OCHOBHBIX Y3708 peobpasosateiis crabu-
JAU3UPOBAHO MHTErpanbHeM cTabmnnzatopoM DAL

YcrpoiictBo cobpaHO Ha OOHOCTOPOHHeH IleyaTHOH IulaTe pas-
mepamu 70x55 MM, riokazaHHo# Ha pue. 9.3. [ToacrpoedHsiit pesu-
crop R14 — CI13-385 wiu PIT1-63M. OcranbHsle raccuBHBIE 3j€-
MEHTbI — J11000r0 TUIIA, IIOAXOSIME [10 [TapaMeTpaM U rabapuram.

B kauectse Mukpocxembl DD1 kpome KS561JIA7 MOXHO UCHIOb-
3osath K561TII1, npoune mukpocxemsr cepuu K561 npu Hanpsixe-
Huu nutaHus 3 B paboraior Heycroituuso. [To Tolt xe ripuduHe He
cnexyeT 3ameHsaTs MuKpocxemy K140VI608 (DA2) mpyrumu OV.
Tpansucropser VT2, VT3 moryt 6sits mobeimu cepuit KT315 unu
KT3102, a VT1 — cepuit KT361, KT3107.

KI1J npeobpazosaresia 3aMeTHO IIafaeT C yBelIW4eHUeM naje-
Huil HanpsxkeHus Ha nuone VD1 u Ha OTKpbITOM TpaH3uctope VT4,
IlocnenHee TNPONOPIMOHATIBHO IIPUBOAUMOMY B CIIPaBOYHUKAX
COIIPOTUBJICHUIO KaHala OTKpeITOro tpaHsucropa. Iloasromy, non-
6upas 3aMeHbl YKa3aHHbLIM TPAH3UCTOPY ¥ AUOLRY, CefyeT 00pamars
ocobeHHOe BHMMaHHWe Ha 3TH napamerpbl. HanpsxkeHue oTceuku
I101€BOr'0 TPAH3UCTOPa NOMXHO ObITh He Dosee 4 B.

AMITIMTYIHOE 3HaYyeHue KOMMYTUPYeMOro MM TOKa B paccMa-
TPUBAEMOM CJlydae 3HAYUTEIbHO OOJbllie TOKA HArpy3Ku, I03TOMY
TPaH3UCTOP cliefyeT BIOUpaTh ¢ TOIyCTUMbIM TOKOM CTOKA HE MeHee
6 A. Ecau non Harpyskoii TpaHzuctop VT4 3aMeTHo Harpesaercs,
€ro HeoOxooMMO CHabauTh TEIJIOOTBOAOM, MECTO Ul KOTOPOro Ha
niare IlpexycMorpero. Juox VD1 nomaxeH 6bITh paccuuTaH Ha IIps-
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Puc. 9.3. MevarHasn nnara npeobpa3sosarens

Moit Tok He MeHee 10 A. Ucnions3oBanHuerit B cxeMe KJ[2998 B MoxHO

3aMeHuTh Ha KJ[213A.

Karymika L1 nagyKrusHoctsio 18—20 MkI'H [OTKHA UMETH Maiblil
MAarHUTHBI TIOTOK paccenBaHusl, IIO3TOMY LTS Hee BuIOpaH 6poHeBoit
MmarHutonposorn b-26 us ¢eppura M1500HM. O6MOTKY U3 5 BUTKOB
XKECTKOTO M30JMPOBAHHOTO IMpOBoAa IvuaMeTpoM 1,5—2 MM Hamarsl-
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BalOT Ha OIMpaBKe MOJAXOISAILETO AUAMETPa, CHAB C OMpaBKH, 3ariy-
HIAOT CJIOEM U30IALIMOHHON JEHTHl M MOMENAI0T B MarHUTOMPOBOLL.
Mexay ero vamkaMu HeoOX0nUM HeMarHUTHbI 3a30p 0,2 MM.

H301511IMOHHYIO [TPOKJAAKy COOTBETCTBYIOMIEH TOMIUHLI yKJja-
IbIBAIOT MeXny lEeHTpalibHBIMU KepHaMd valieK. OTO IMpenoT-
BpallaeT WX MOJOMKY IpPH CTATMBAHUHM MArHUTONPOBONA BHUHTOM.
K nnate Katymky L1 kpendar jexauieli Ha 60Ky, 4TO MO3BOJsAET
HEMHOTO YMEHBHLIUTH IUIOINANb IUIATH. BbIBOIbI OOMOTKH BCTaB-
JIAIOT B COOTBETCTBYIOLIME OTBEPCTUS U [TPUITAUBAIOT K KOHTAKTHBIM
IJIOMAIKaM.

Kounpencaropst C7 1 C9 nokasansi Ha cxeme (cM. pHc. 9.1) u gep-
Texe Iatel (cM. puc. 9.3) WTpUXOBLIMU TUHUAMUA, OOBIYHO B HUX
HeT Heo6XoRUMOCTH, HO ecii TpaH3ucTop VT4 cuibHO rpeercs, a Ha
OCIHIMJUIOTPaMMe HAIMpPSXKEHUs1 Ha ero 3aTBope BUIHSI «ITapa3UTHbIC»
[TOJIOXUTE/IbHBIE UMITYJIbChl B MHTEPBaslaX MexXy OCHOBHbIMHY, ycTa-
HOBKa 3TUX KOHJEHCAaTOPOB MoXeT romMoub. Mx eMKocTs noabuparor
OINBITHBIM ITYTEM.

IIpucrynas K nposepke cobpaHHOro npeobpaszoBarens, crenyer
UMETDb B BULY, YTO ITPHU BBIXONHOM HallpskeHnHd 27 B 1 ToKe Harpys3ku
0,5 A mepBUuHBI UCTOYHUK MUTAHWUS HarnpsxeHueM 6 B momxeH
ObITH paccuuTaH Ha TOK He MeHee 2,5 A. Ilepern e pBbiM BKIIOUEHHEM
npeobpazoBaTens IBUXKOK rnoTeHioMerpa R14 nomxeH HaxoguThes
B CcpegHeM IOJI0OXEHHH, B HaJbHENIeM ¢ ero MoMOLIbIO ycTaHaB/IU-
BalOT HeoOXoMUMOe BBIXONHOE HaIlpsxXeHN e,

Ecnu npeobpasosarens He paboraer, cienyeT BPEMEHHO Bbira-
ATh KarywKy L1 #, monaB B BbIXORHYIO lienb HamnpsaxeHue +27 B or
BHEIIHEro0 UCTOYHUKA, NOOUThCA, YTOOL! (JopMa CUTHAIOB B TOUKAX,
yKa3aHHLIX Ha puac. 9.2, cOOTBETCTBOBajia IMPUBENEHHON Ha 3TOM
pucyHke. Ilepron nMOBTOpEHUs UMITY/bCOB 3aJal0iero reHeparopa
ycTaHaBIMBalOT nopbopKoi HOMuHana pesucropa Rl, a maurens-
HOCTb TOJIOXUTENbHBIX UMITY/ILCOB Ha 3aTBOpe TpaH3ucropa VT4 —
nepeMeHHbIM pesuctopoM R14.

O6pasiioBoe HanpsixeHue Ha HeuHBepTUpyoleM sxone OV ycra-
HABIMBAIOT cienylomuM obpazom. Ilpu BbimasHHOM Karymke L1
6a3y Tpansucropa VIl BpeMeHHO OTKIIOYAIOT OT BeiXona OY u coe-
JUHSIOT ¢ JIBUXKOM ITIEPEMEHHOTo pe3ucrtopa HoMuHaioM 47 KOM,
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OIMH M3 KpalHUX BBIBOJOB KOTOPOI'O COEAMHSIOT C BHIXOAOM HHTeE-
rpanbHoro crabuiusaropa DAL, a apyroit — ¢ o61muM poBOLOM.

BHOBb BBe[GHHBIM NepeMeHHBIM Pe3UCTOPOM YCTaHABJIMBAIOT
IUTNTEIbHOCTD MTONIOXHUTEIbHBIX UMITYJIbCOB Ha 3aTBOpe VT4 paBHOMH
16 mc. MamepsiioT HanpsixkeHue Ha 0Oase TpaHsucropa VI1 1 ycraHas-
nuBaloT Takoe xe Ha Bxome 3 OY DAL, noxbupas HoMuHan pesu-
cropa R5. BoccTaHoBUB BCe COeAMHEHUs], IEPEMEHHBIM PE3UCTOPOM
R14 nobuBaioTcsi HyXHOro HaIlpsKE€HMsI Ha BhIXoZe Ipeobpa3osa-
TeJIsl.

Eme 6onee cosepuieHnsii npeobpa3oBaTesib HAPAXEHUS ONMCaH
B [20]. Ero cxema npuseneHa Ha puc. 9.4. I1peoOpasosartens umeer
KIT[ He xyxe 90 %.

o DA1
R2[] R3 VTt
27x[;] x| a2 |
- Q2
@lett 4 ca L ||
e ST 560
-t c2 IN
g . |220m R1 Q1 | 1
g L[]
@ o 2 FC| |+UH
22mx c4 ¢—{Fv| |ov Ve
dmr '—l 10mk 10M
0,1Mx K
” BC 1T I

DA1-78L05, DA2-KP1211EY1, VT1,VT2-1RLR2905, VvD1...vD4-KA213
L1 - ppocens AM-0,1 68mkIH, L2 - ppocens AM-2,5 20MkF 1

Puc. 9.4. pecbpasoBarens HanpsaxeHns

Tpanchopmarop T1 BeinonHeH Ha ABYX CKJIEEHHBIX KOJbLIE-
Bhix MarHuromnpoBonax K45x28x12 u3 deppura 2000HM-17. Obe
0bMoTkM HamoTaHkl 1poBoaoM MI'T®-0,75: nepBuyiHas cogepXur 5
BUTKOB U3 BOCBMHU CJIOXEHHBIX BMECTe ITPOBOIHIKOB, €€ pa3iessiioT
Ha [Be 4acTy (I10 YeTbipe NPOBOIHMKA, COeIHEHHbIE NapaljieIbHO)
M KOHel| OIHOM COEJMHSIOT C HavdaJioM BTOPOH, CllenaB OT MecTa
COeIMHEeHMs BEIBOA; BTOPUYHasl OOMOTKa CofepXHUT 13 BUTKOB B IBa
[IPOBOJA.

Hacrpolika cBOAMTCA K YCTaHOBKE 4aCTOTHI 33JaIOIIero reHepa-
Topa pasHOM 80—100 xI'u nyrem nonbopa koHzeHcaropa C3 unu
pesucropa R3.
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9.2. MhankaTop HaNnpPAXEeHHOCTH NoNs
U N3MepuTesib MOLLHOCTH

Ilpy HacTpoiike MaJOMOIUHBIX TEPEeIaTYMKOB YIOOHO IONB30-
BaTbCS MHIMKATOPAaMM HAIPSXXEHHOCTH TIONsl. DTO YCTPOHCTBO He
TpebyeT NMOACOeIMHEHHUs K MEpefaTyuKy M MOITOMY He BJMseT Ha
ero pabory. TpanMLIMOHHO MHANKATOP MpeAcTaBsieT CO00H aHTeHHY
(vamie Bcero, B BUAE KOPOTKOIO IITHIPS), aMIUTUTYIHBIA IETEKTOP
-(BeimpsamuTesib PU HanpsixeHus1) U CTpenovHbI U3MepuTenb (Kak
MpaBWIO, MUKPOAaMIIEpMeTp).

1A MOBBIIEHNs] 4yBCTBUTEJIBHOCTH MHIMKATOP JEIal0T aKTHB-
HbIM, cHabxas ero ycunurenem PY no nerekropa WM yCHIUTENEM
MOCTOSIHHOIO TOKa Iocne gerekropa. B [21] nmpennaraercss KoH-
cTpyKuus bonee CoBeplIeHHOro ycrpoiictBa Ha 6a3e aHalIOroBOro
nepemuoxurenss K174I1C1. IlpuauunuanbHas cxemMa 3TOrO BapH-
aHTa rpuBe[eHa Ha puc. 9.5.

BxonHOH curuan, ApuHATHIA aHTeHHOH WAL, mnocrynaer Ha nBa
BXOJa MHUKpocXeMbl — BbiBOIbl 8§ u 11 (#aBa Opyrux — BbIBOOHI 7,
13 — coenuHsIOT N0 IepeMEHHOMY TOKY C OOIIMM IPOBOIOM), ¥ OHa

WA r qur 4700 SA1 _
C1 DA1 P R1 Y R2
4700 8 5_| /is.6x /]5,6¢
c2!
4700 1 11 2 i
A l +
VD1 A VD2 C3 ey ~T GB1
4700 | 10 4700 i 9B
[ e

C4
4700 7
el
14700 ,_1_3._ ” DA1

K174NC1
(nca)

OO |d =W
1
@

}

Puc. 9.5. MNpuHymnnansHasa cxema
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OCYILIeCTBJISIET TepeMHOXeHIe CUrHaJIa T0 IIPUHLIMITY «CaM Ha ceDsi».
Ecnu BxoqHOM cUrHai 3ammcaTth B BUze

u(t)=Up, -cos(wt),
TO Ha BRIXOJie MUKPOCXeMbl (BbIBObI 2 1 3) OyAer curHai

Uy (£) = KU?, -cos? (wt),

rie K— Koabpduiuent nepegadd MUKpocxeMbl. BcnoMHUB
LIKOJIbHEIA KypC TPUrOHOMETPHH, 3TO BhIpaXXeHHe MOXHO npeodpa-
30BaTh K BULLY

———cos(Rwt) .

KU* KU?
Uppx (t) = 2

2

Takum 06pa3oM, B BHIXOMHOM CUTHAJIE MUKPOCXEMbI IIPUCYTCTBYET
MTOCTOSIHHAs COCTABJIIONIAs U TepeMEeHHasl COCTaB/AIoNmas yuBoeH-
Hoit uactorel. [1OoCTOsAIHHAA COCTABJIAIONIAs NIPONOPLMOHANBHA KBa-
JpaTy BXOZHOIO HArnpsXeHus, IT0O3TOMYy T0Ka3aHUsl MUKpoaMIlepMe-
Tpa PA1, nonksoueHHOro K BbIXOOY MUKPOCXeMbl, OynyT IPOIopLy-
OHAJIbHBI MOIIHOCTY CUI'HAJI&, U3JIy4aeMOro fiepenaoieil aHTeHHOMU.
ITepeMeHHasl COCTaBJIAIOIIAsl JIETKO TONABJAETCA KOHIEHCATOPOM
C7. duoast VD1, VD2 cnyXaT 1Jis 3aUTH BXOAHBIX 11€[1ed MUKpPO-
CXEeMBI OT MOIIHBIX CUI'HAJIOB,

ITuraeTcs ycrpoiicTBo ot Oarapeun HanpsixenueM 9 B («KpoHna»,
«KopyHun», «Huka») u mnorpebisier Tok mnpuMepHo 1,5 MA.
PaboTocriocobHOCTb cOXpaHsieTcsl NPY yMEHBIIeHWH HallpsXeHHUs
nuTanus 1o 6 B. MakcuManbHBIA TOK depe3 Mukpoamnepmerp PAl
orpannyeH pesucropamu R1, R2.

B ycTpoiicTBe MOXHO NPUMEHUTH NPAKTUYECKH TOOOH Masora-
OapuTHBII CTpPENOYHBIM MHIMKATOpP C TOKOM IIOJHOrO OTKJIOHEHUS
crpenku ot 50 no 150 MxA. Ha gacrore 28 MI'11 4yBCTBUTEIBHOCTD
ycTpolicTBa (MMHMMAIbHBIA PErucTPHpPYEMBIil CHrHaJI) COCTaBisieT
2—3 MB.

BMmecro ykaszaHHOH Ha cxeme K174I1C4 pomycTtuMo TIPUMEHHTD
MukpocxeMsl K17411C1, K17411C2. duomm VD1, VD2 — Tuna
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KI510A, nonoiinyt n KJ522b, KA503b. ITnata usMepuTessi fOJKHA
ObITb 3aK/II0YeHa B IKpPaHMPOBAaHHbINA KOPITYC.

Hanaxusanus ycTpoiicTBo He Tpebyer, HO ecnu Oyner mpume-
HeHa Jpyrasi MUKpOCXeMa, TO MPUIETCS Moxpo0parh pe3ucTopsl (OHK
JOXHBI ObITH OAMHAKOBBIX HOMUHAJIOB), YTOOBI Ha BHIXOaX MUKpO-
cxeMbl ObUIO HalpsIXeHKe, IPUMepPHO PaBHOe ITOJIOBUHE HANPSXeHUs
ucrouHuka nutanud. [Ipu HeoOxomuMocT OanaHcHpoBKY npubopa
(Hynesblie oKa3aHusl MUKpoamnepMeTpa PAl B oTcyTCTBME CUrHana
Ha BXO[E YCTPOHCTBa) MOXHO Mpou3BecTy noxpbopom pesucropa Rl
w pesucropa R2.

IIpy XenaHuM UHOUKATOP MOXHO CHENaTh M30MpaTeNnbHbIM, YCTa-
HOBMB Ha €ro BXoze nepecrpaunsaeMbiit LC-KOHTYP.

Ero xe MOXHO HCIIONB30BaTh KaK JOCTATOYHO TOYHBIA U3MEPH-
TeJIb MOLIHOCTH AJISl MIepeiarTyiKoB, PACCUMTAHHBIX Ha NOAKIIOUe-
HHE MATUIECSTUOMHONM Harpy3ku. BMecro aHTEHHBI B 3TOM Cliyuae
ycTaHasnuBaeTcs pasbeM CP-50, uepe3 KoTOpbIit ¢ MOMOIIBIO KO2K-
CHaJIbHOI'O KaleJisl yCTPOHCTBO MOIKJII0YaeTcsl K BBIXOAY Mepenar-
ynKa. Bxox usmepurens popabarsiBaercs Tak, Kak 3TO IOKa3aHO Ha
puc. 9.6.

K TO4KE COoeAMHEHUS
Ct,C2

] | G

Puc. 9.6. BxogHas yens ans n3ameputens MoLHOCTH

Pesucrop R1 cnyXuT 3KBHBaJIeHTOM aHTEHHBI, [I03TOMY €ro MOIII-
HOCTb pacceMBaHMs AO/KHa OHITL He MeHee BBIXOJZHON MOIIHOCTH
nepeparynka. Ero MoXHO, py HeoOXOAMMOCTH, HabpaTh U3 coenu-
HEHHBIX NapajieJibHO MaJIOMOIIIHBIX Pe3UCTOPOB. sl UCKIIIOYeHN s
BLICOKOYACTOTHBIX HaBOAOK HEMNOCPEACTBEHHO Ha pe3HCTOPH! LeJi-
Tenst R2, R3 Bce Tpu pesucropa fO/EKHBI ObITh pa3sMeIleHbl B OTAEb-
HBIX 9KpaHMPOBAHHbIX CEKLUIX.

J1A KaIMOpOBKH M3MepHTeNd Ha ero BXOX HeoOXOaMMO Ionarthb
CHUT'HAJI OT KaKOro JIn00 MCTOYHMKA BHICOKOYACTOTHOrO HAaNPsDKEHHUs
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(mpuMepHo 27 MTI'ny) ¢ 3aBefOMO U3BECTHOM MOIIHOCTBIO, HAIIpUMEp
P1. ITockoneKy cTpenka BbIXOAHOIO MUKpoaMIiepMeTpa OTKJIOHSIETCsT
[IPOMOPIIMOHATBLHO KBAAPATy BXOAHOIO HAIPSDKEHUS, TO AJIST MOLI-
HOCTH LIKaNa sBJSIeTCs IMHeHHO!. B aTOM ciiydae ZOCTaTouHO OTKa-
nubposars ee B onHo Touke. [logbopoM BenuuuHbl pe3ucropa R3
Heo0X0AMUMO BBIBECTU CTPEJIKY MUKPOAMIIEPMETPa Ha IeJIeHue, COOoT-
BETCTBYyIOIIEe MOMHOCTH P1.
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9.3. YCTPOWCTBO AN HaCTPOWKN
PEerynatopoB Xxoaa un pyneBbixX MallnHOK

Bce omnumcanHbie Bbllleé BapHaHTbl CXeM IPONIOPLIMOHATIBLHOrO
yripaBjieHus: paboOTaIOT CO CTAHAAPTHBIMM KAHA/IbHBIMU UMITYJILCAMH.
Takue UMITyJIbCBI IMEIOT UCXOQHOE 3HAUCHHUE [UTUTEIbHOCTH, COOTBET-
CTBYIOILIEE HYJIEBOH BeJIMUMHE KOMaH/bl, pagHoe 1,5 mc. I1pu oTkIiIO-
HEHUM py4eK YIpPAaBJeHHs B KpailHUe ITOJIOKEHMSI OHA MEHseTcs Ha
*+0,5 mc. CraHaapTHBIN NIepUO TOBTOPEHHS KAHAIBLHBIX UMITY/IBCOB
BeiOupaercs pasHeiM 20 Mc. Cxema ycrpoiictsa, (opMmupyoiero
UMITYJIbCHI C YKA3aHHBIMU [TapaMeTpaMH, IpuBelieHa Ha puc. 9.7. OHa
TIOJIHOCTBIO MOBTOPSAET (parMeHT wWMdparopa, OMUCAHHOIO B pas-
aene 2.3.6, IO3ITOMY IPHHIMI AEHCTBUS M NIpoLenypa HaCTPOHKH
3/1eCh He IIPUBOISTCH.

[TeuaTHyI0 TUIATy TaK Xe MOXHO B35ITb M3 YIOMSIHYTOIO Iapa-
rpaca, yEanuB JUIIHUE (DParMeHTH.

Baixon cxeMbl OAK/IIOYAETCST HEITOCPEICTBEHHO K BXONY HAacTpa-
MBaeMOM PyJIeBoit MaLIMHKY WM perynsitopa xona. IlpeasapurelisHO
noteHmomeTpoM R8 ycraHaBnuBaetcs TpebyeMas aMITIUTYAA BHIXON-
HBIX UMITYSbCOB (3 win 5 B B 3aBUCUMOCTH OT BapMaHTa HACTpauBae-
MOr'0 yCTPOHCTBA).

DA3}-2+7...9B
R3[1[ R4 RS{] c7
78 27! 100K 2 )8 2l 0,01m
3_.| 7]
DAl |5 o4 5| DA2
0,01mK 47« | pg
6 |1 ) 6 |1 33k
c3 _L.cs5 Buixon
i 0,01M0—q_0,01MK
L

DA1, DA2 - K31006BU1, DA3 - 117EHS
Puc. 8.7. MNpuHunnunaneHas cxema ycTposicraa
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9.4. 3apagHoe yCTPOICTBO ANg
aKKyMynaToOpoB

Ecnu B Mozeny Ucronb3yl0Tcs MasiorabapuTHbie LIMHAPUYEeCKHe
AKKYMYJIATOPBI, aCCOPTUMEHT KOTOPBIX B TOPTOBOI CETH IOCTATOYHO
HIMPOK, TO OHM OOBIYHO MPORAIOTCS HA6OpaMHU, B KOTOPBIE BXOIST U
LITATHBIE 3aPSIHbIE YCTPONUCTBA.

s Tex TUIOB aKKyMYJISITOPOB, KOTOpbIE PEKOMeHyeTcs 3apsi-
2KaTh NOCTOSIHHBIM TOKOM, MOXHO PEeKOMEHIOBATDb 3apsHOe YCTPOH-
CTBO, CX€Ma KOTOPOro NnpuseseHa Ha puc. 9.8. YcTpolcTBo, 1o CyTH,
npencrasisier coboil peryiuvpyeMbiii crabwinM3arop TOKa, Beju-
YyHa KOTOPOrO YCTAHABJIMBAETCS IlePEMEHHBbIM pe3ucTopoM R6.
* 3apsnHbiil TOK U BeJMYMHA 3TOrO Pe3UCTOpa CBSA3AHbI BBIPAXEHHEM
R6=1,25/1,,, —=2,5. MakcuMaJbHbI/l TOK 3apsina OrpaHUYMBAeTCs
pesucropoM R7 u pasen 0,5 A. MunuManeHblit Tok 3apsana — 10 MA.

IToreHimoMerpoM R2 ycraHaBimBaercsi KOHEYHOE HallpsikeHHe
3apsiKaeMoro akkymynstopa. [Ipy JOCTMXEHHHM 3TOH BelU4YMHbI
HanpskeHue Ha BeiBosie 3 DA3 npespiliaer onopHOE, Ha BHIXOE Ofle-
PaLOHHOrO YCHJIMTENS BO3HUKAET TIONOXHUTENbHbIA CKadeK Harnps-

+158

C1
0,1mx ]

DA1 ~ KP1178EH9 DA3 - K140Y47 VD1,VD3 - KA212A
DA2 - SD1084 VT1-KT315 vD2 - AN3076

Puc. 9.8. 3apsaaHoe ycTpoyicTso



448 JlncTaHuMOHHOe ynpaBneHne MoaenaMm

KeHHs1, IPUBOASIIMIA K OTIIMpaHuio Tpan3ucropa VT1. CpabaTbiBaeT
pene K1, orkmouas akKyMyJIsaTop OT 3apsiIHOTO YCTpOMCTBa.
OnHoBpeMeHHO 3aropaercs cseronuon VD2, curHanusupys o6 OKoH-
yaHUU 3apsinky. HanpsixeHne oKOHYaHUSA 3apsAKHU 3aBUCUT OT THIIA
aKKyMyJSITOpa ¥ YCTaHaBJIMBAeTCsl NtoTeHuuoMerpoM R2 B npenenax
3,5—13,5B.

Mukpocxemy SD1084 MOXHO 3aMEHUTb  OTEYECTBEHHOM
KP142EH12. Pyuku noreHunomeTpos R2 u R6 BeiBonsiTcst Ha nepen-
HIOIO CTEHKY KOpITyCa 3apsiHOro YCTPOWCTBA M IPalyMpYIOTCS.
BxonHOe HarpsiKeHMe I0JAETCsT Ha 3apsiqHoe yCTPOHCTBO OT jioboro
MCTOYHMKA TOCTOSIHHOTO TOKA HarpspkeHueM 15—27 B, paccuuran-
HOTO Ha TOK Harpy3ku He MeHee 0,5 A.

Ecnu Xe Ha Monenpb yCTaHaB/IMBAIOTCS HEOOCTyXKUBAaeMbie repMe-
THYHBlE T€JIeBO-KHUCIOTHbIE AKKYMYJ/ISITOPHI, YTIOMUHABLINECSI B pas-
gene 8.1, ToO MOXHO BOCITO/Ib30BATHCSI CXeMOH, IIpUBENEeHHOI B [22].
Takue akKyMyJIsITOPHI 3apsIXaloT 110 cienytonlei Meronvke. CHavana
HA Pa3psiXeHHbIM aKKYMyJISITOP 1101aeTCsl HOMUHABHBIN TOK 3apsna,
TIPMBOIUMBIN AJIs1 KaXIOro TUNa B JOKYMEHTAllMM WIN Herlocpen-
CTBEHHO Ha kopryce. Hanpumep s BoibpanHoro B paszene 8.1
aKKyMYJIATOpa HOMUHAIBHBIA TOK 3apsja o003Ha4YeH Ha Kopryce U
paseH 0,39 A.

ITo Mepe 3apsina HanpsiXeHUE Ha AKKyMYyJsITOpe pacrer, a TOK
ocraercs HeusMeHHBIM. IIpM pocTuXeHuu HanpsXKeHWeM ollpene-
JIEHHOT O T1opora (ero peKOMeH0BaHHOe 3Ha4eHHe TaKXe yKa3blBa-
€TCsl Ha KOpIlyce) naJbHeHIIniA ero pocT HeoOXonuMO OrpaHUYUTh.
I1pu 3TOM 3apAnHBIA TOK HAYMHAET CHUXaTbCsl. K MOMEHTY OKOH4Ya-
HUSL 32PsIIKY 3apALHBIN TOK CTAHOBUTCSI PAaBHBIM TOKY CamMopaspsna,
U B ITOM COCTOSIHHMM aKKyMYJISITOP MOXET HAaXOIUTHCS B 3apSiIHOM
yCTPOHCTBE CKOJIb YTOLHO 10iro 6e3 nepesapsna.

IMpuHuMNMaNbHAs cxeMa 3apsiAHOrO yCTpOHCTBa M300paxeHa Ha
puc. 9.9. OcHOBY ee cocCraBisieT CTlelMAIM3UPOBAHHAST MUKPOCXEMa
L200CV. MukpocxeMa COmepXHT IOC/enoBaTeIbHO BKJI0YEeHHbIe
crabWIn3aToOp TOKA M CTAaOMIIM3ATOpP HarlpsikeHus. BennunHa crabu-
JIM3UPYEMOro TOKa, KOTOPbIit Heo0XonUMO BRIOMPaTh paBHbIM HOMU-
H&JIbHOMY 3HQ4€HHMIO ISl KaXporo THIa aKKyMyJsTOpOB, Ollpeje-
nsiercs pesucropamu R1—R5. Pacder HoMuHaa pe3ncTopa B OMax
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. — 0,15A
R; = 2’2 0,35A
1,
Ra— 075 0:45A DAT - L200CV
d 0,75A VD1 - 1N5400
24 3033 184
53 SB1 ‘
VD1
5 2 o
L2 . ¥
+16...20B UYour DA1 CMP v +AKK
U sB2
3 4 R7, 6,8k
c1 —] GND U Rer 1 e
4700mk —~— 14,78 T tmx
XN
R6 — 820
N 7.35B pg 33« -AxK

Puc. 9.9. 3apsaHoe yCTpoAcTBO QNS reneso-KNCIOTHLIX aKKyMynsaToOpos

npousoautcs no popmyine R = 0,45/1,, 4, Tie TOK OACTABIIAETCS
B aMmiepax. HoMuHanbHbie HAaNpPsKeHUs 3apsiKy YCTAHABIIMBAIOTCS
noncTpoevHbiMu pesuctopamu R7 n R8.

AHaJIOrM4HOe 3apsfHOe YCTPOMCTBO MOXHO cOOpaTh Ha ABYX
mukpocxemax SD1084 (KP142EH12, KP142EH22). Ha nepsoit
HeoDOXOAMMO peajv30BaTh CTAOMIM3ATOP TOKAa IO CXeMe, aHANOru4-
HOH nM300paxeHHO! Ha puc. 9.8. Ha BrOpoli cobupaercsa crabuimsa-
TOp HAIPSIXKEHU 110 CTAHJAPTHON cXeMe BKIIIOYeHUSI.

3apsnHble YCTPOMCTBA LesiecOOOpa3sHO MOHTHPOBATh B MOJIENSX
aBTOMOOMJIel, CHAabIMB MX pa3beMOM UIsl MOAKIIOYEHHs] BHELIHero
MCTOYHMKA TUTAHUS. '



MpunoxeHue 1

CBEPXMWHUATIOPHbIE PEJIE

Ocobennocru: ase Iapbl KOHTAKTOB Ha MEPEKIIOYCHUE; BBICOKAs
IKCIyaTallMOHHAaA HaIeXKHOCTh; FepMeTI/I‘IHHﬁ Kop1yc.

OCHOBHbIE XapakTepUCTUKN ( Ans TeMneparypbl 20°C)

anbHoO-
Tunpene | Hommnanios | CCRNEIT | Hamomxene | o0 oo
10%) HanpaxXeHue
3 22,5 2,1 4,5
5 62,5 3,5 7.5
6 90 4,2 9
BT 9 203 6,3 135
12 360 8,4 18
24 1440 16,8 36
48 5760 33,6 72
3 60 2,4 6,9
5 167 4 11,5
6 240 4.8 13,8
BT-S 9 540 7.2 20,7
12 960 9,6 27,6
24 3840 18,2 55,2
48 15360 38,4 110,4
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Paamepbl (B Mm) {oxoneska
20 10
1 46 8
o | [:] =T
°’, 0§ oZ-
0,6
’ 16 1311 9
7,62 .| 5,08 7,62
\ 5,08
JononHuuTensHbie xapakTepucTukn
Twin pene 87
KoHTakTHas rpynna 2 napbl Ha nepeknyexHne
Marepvian KOHTaKkToB AgPd+Au clad
ConNpoTVBNEHWE 3aMKHYTbIX KOHTaKTOB Makc. 50 MOm
Makc. nepexn. Hanpax. | 220 B noct. Toka/250 B nepem. Toka
HarpyaouHble Makc. Tok Harpyaku 2A
XapaKkTepucTNkv 60 BT (noCT.TOK)

Makc. komMmyTvpyemas

MOLUHOCTb 125 BA (nepem. Tok)
Bpemsa cpabatbiBakva Makc. 5mc
Bpema ornyckanvs Makec. 3,5 mc
Pabouwii avanaaoH remneparyp -40°C...+70°C

ConpoTUBAEHUE N30NALIAN

Mun. 100 MOm npw 500 B nepem. Toka

MexaHvyeckan QonroBeYHoOCTb

100 000 000 cpabarbiBaHni

GI\EKTDVNECKaﬂ AoNrope4HoOCTL

300 000 cpabarbiBakwii (2A 30B nepem. toka)
1 000 000 cpabarbiBanwii (1A 30B nepeem.
TOXA)

Bec

5r
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MpunoxeHue 2

QNEKTPOABUIATENU AN

Onekrpoasurateau cepuu JIIM comepxaT KosbLieBOH IIOCTOSIH-
Hbli MarHUT U3 cruiaBa IOH/IK. OcHoBHLIE TeXHUYECKHE HaHHbLIE
npuBeneHs B Tabamue I1.1.

OnexrponBuratesu cepuu J[[TP — MajionHepIIMOHHEIE, COLEP-
KaT HapyXHBIA ¥ BHYTPEHHUM CTAaTOPLI, B BO3AYIIHOM 3a30p€e MEXAY
KOTOPBIMU paclionaraercsi HWIMHApPUYecKas 4acTh IOJIOTO AKOpA,
BBITIOJIHEHHOTO B BHAE CTaKaHa, CBOMM JHOM 3aKPEIUIEHHOIO Ha
BaJly. OJIEeKTPOABUIraTe/IM 3TOl cepur obsagaloT XOpolluM OLICTpo-
neicTBueM, OOYCIOBJIEHHBIM MaIbIM MOMEHTOM HHEPLIMH SAKOPA.
OcHoBHEIe XapaKTepUCTUKY TIpUBeieHt! B Tadauue I1.2.

OcHoBHble TexHn4Yeckne gaHHsie asnrareneit 4NV Tabnuyall. 1
. s > -
] z z < &
O6oaHaueHne g' = E. E :OE' é-
Apvratens T3 53 z i s : S
3183 5|3 | « |E2] & | 8
IC|@s Co =< X E = = Or
ANM-20-H1/H2-01 29 0,5 9000 0,075 0,05 6 0,7 300
ANM-20-H1/H2-02 27 1 4000 0,07 0,05 2 0,25 500
ANM-20-H1/H2-04 6 0,2 2000 0,06 0,05 0,6 0,33 1000
ANM-20-H1/H2-05 14 0,2 2000 0,05 0,04 1 0,14 1000
ANM-20-H1/H2-06 27 1,5 9000 0,15 0,06 6 1 300
ANM-20-H1/H2-07 27 2 6000 0,15 0,05 5 0,65 500
ONM-20-H1/H2-08 27 2 4500 0,15 0,06 4 0,4 600
ANM-20-H1/H2-11 12 1,5 9000 0,35 0,13 6 2,3 300
ANM-20-H1/H2-12 12 2 6000 0,3 0,12 5 1,7 500
ONM-20-H1/H2-12A 14 1,8 600 0,25 0,11 6 1,1 500
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0O603HaveHHne E = - ° 5 é,
ABMraTens 3 i% z i s : s
3E( 28| 5|3 | < |82 £ | 2
rc|m2 o - L 4 | =3 = Oz
ONM-20-H1/H2-13 12 1,5 4500 0,25 0,11 4 0,9 600
ANM-20-H1/H2-14 12 1 2500 0,1 0,05 2 0,35 1000
ANM-20-H1/H2-16 6 1 9000 0,55 0,3 6 4,3 300
ONM-20-H1/H2-17 6 1,5 6000 0,5 0,25 6 2,6 500
ONM-25-H1/H2-01 29 3,5 9000 0,25 0,08 15 2,6 300
ANM-25-H1/H2-02 27 3 3800 0,1 0,04 10 0,7 900
ANM-25-H1/H2-02A | 27 1 4500 0,06 0,04 10 0,7 800
ANM-25-+H1/H2-03 12 4,5 6000 0,6 0,2 10 3,8 400
ANM-25-H1/H2-04 27 5 2500 0,15 0,4 8 0,5 1000
ONM-25-H1/H2-05 15 5 2500 0,22 0,07 8 0,9 1000
ANM-25-+H1/H2-06 27 5 6000 0,3 0,09 15 1,9 500
ONM-25-H1/H2-07 27 5 4500 0,22 0,06 12 1,1 800
ANM-25-H1/H2-09 12 3,5 3000 0,65 0,23 15 6,2 200
ANM-25-H1/H2-10 12 5 4500 0,52 0,16 12 2,5 800
ANM-25-H1/H2-10A | 14 5 4500 0,45 0,13 12 2 800
ONM-25-H1/H2-11 12 5 2500 0,28 0,09 8 1,2 1000
ANM-30-H1/H2-01 29 7 3000 0,5 0,18 35 59 200
ONM-30-H1/H2-02 27 10 2600 0,25 0,06 20 1,1 1000
ANM-30-H1/H2-03 27 10 4500 0,5 0,13 30 2,5 600
ONM-30-H1/H2-04 26 10 5500 0,5 0,2 25° 3,2 500
ANM-30-H1/H2-05 27 7 600 0,4 0,15 25 3,4 500
ANM-30-H1/H2-08 12 7 9000 1,2 0,4 35 14,2 100
ANM-30-H1/H2-09 12 10 6000 1,2 0,35 35 8,3 300
ONM-30-H1/H2-10 12 10 4500 1 0,32 25 52 600
ONM-30-H1/H2-10A 14 10 4500 0,8 0,2 28 52 600
ONM-30-H1/H2-11 12 10 2500 0,6 0,17 20 2,4 1000
ANM-35-H1/H2-01 27 15 9000 1,3 0,3 70 12 100
ANM-35-H1/H2-02 27 15 3500 0,45 0,09 50 2,8 800
ANM-35-H1/H2-03 6 23 1800 2 0,45 35 7,4 1000
ANM-35-H1/H2-04 27 20 6000 1,1 0,26 60 6,8 200
ONM-35-H1/H2-05 27 20 4500 0,85 0,21 50 4,8 600
ANM-35-H1/H2-06 27 20 2500 0,53 0,12 35 2,2 800
ANM-35-H1/H2-08 12 15 9000 2,8 0,75 70 2,2 50
ANM-35-H1/H2-09 12 20 6000 2,2 0,55 60 14 100
ANM-35-H1/H2-10 12 20 4500 1,6 0,42 50 10,5 500
ANM-35-H1/H2-11 12 20 2500 1,15 0,27 35 5,2 1000
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Anpe-2-H1/H2-01 12 1 9000 0,145 0,035 4 0,9 500
ANP-2-H1/H2-02 12 1,2 6000 0,13 0,03 3 0,59 1000
Anp-2-+#1/H2-05 6 1 9000 0,29 0,085 4 1,85 500
AnpP-2-H1/H2-086 6 1 6000 0,23 0,063 2,6 1 1000
anpe-2-H1/H2-07 6 1 4500 0,175 0,04 2,6 0,75 2000
anpe-2-+H1/H2-08 6 1 2500 0,13 0,025 2 0,46 3000
ANP-2-H1/H2-13 6 0,2 6000 0,066 0,04 1,6 0,75 2000
AnpP-32-H1/H2-01 27 2 9000 0,14 0,05 13 1,13 500
AnNP-32-H1/H2-02 27 2,5 6000 0,12 0,035 10 0,66 1000
AnpP-32-+#1/H2-03 27 25 4500 0,095 0,025 7,5 0,41 2000

LNP-32-H1/H2-05
ANP-32-H1/H2-06
LNP-32-H1/H2-07
LOnpP-32-H1/H2-08
LNP-42-H1/H2-01
LNP-42-H1/H2-02
LnP-42-H1/H2-03
LNP-42-H1/H2-04
LMP-42-H1/H2-05
LNP-42-H1/H2-06
LNP-42-H1/H2-07
LNP-42-H1/H2-08

oy
N

9000 0,3 0,1 15 2,8 600
6000 0,2 0,06 11 1,48 1000
4500 0,16 0,045 6,6 | 0,84 200
2500 0,115 0,03 46 10,38 3000
9000 0,2 0,08 36 3 500
6000 0,2 0,048 22 1,35 1000
4500 0,16 0,035 17 0,9 2000
2500 0,11 0,023 | 10,7 {0,39 3000
9000 0,66 0,185 30 5,8 400
6000 0,45 0,106 24 3,3 800
4500 0,35 0,08 19 2,1 1500
2500 0,24 0,05 11,7 | 0,92 2500
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Anp-52-H1/H2-01 27 10 9000 0,53 0,1 12 10 500
LNP-52-H1/H2-02 27 10 6000 0,36 0,07 87 5,25 1000
ANp-52-H1/H2-03 27 10 4500 0,26 0,045 75 3,25 2000
ONp-52-H1/H2-04 27 10 2500 0,16 0,025 42 1,15 3000
BAnp-52-H1/H2-05 12 10 9000 1,2 0,25 108 | 19,6 400
LNp-52-H1/H2-06 12 10 6000 0,8 0,16 81 11,7 800
ANP-52-H1/H2-07 12 10 4500 0,6 0,145 68 6,6 1500
Onp-52-H1/H2-08 12 10 2500 0,35 0,055 51 2,9 2500
LANP-62-H1/H2-01 27 20 9000 1 0,18 200 13 300
LANpP-62-H1/H2-02 27 20 6000 0,72 0,12 170 9,6 600
LnpP-62-H1/H2-03 27 20 4500 0,55 0,086 147 6,2 1500
ONp-62-H1/H2-04 27 20 2500 0,33 0,05 82 2,15 2500
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Bnp-62-H1/H2-05 12 20 9000 2,4 0,4 190 27 500
Anp-62-H1/H2-06 12 20 6000 1.5 0,27 177 18,4 500
LBNpP-62-H1/H2-07 12 20 4500 1,2 0,19 125 | 11,9 1000
ANp-62-H1/H2-08 12 20 2500 0,73 0,11 81 4,7 2000
BNp-72-H1/H2-02 27 40 6000 1,35 0,17 350 | 16,5 500
ANp-72-H1/H2-03 27 40 4500 1 0,12 300 | 13,3 1000
BNp-72-H1/H2-04 27 40 2500 0,6 0,09 190 4,7 2000
LBNp-72-H1/H2-06 12 40 6000 3 0,38 320 24 500
BNP-72-H1/H2-07 12 40 4500 2,2 0,25 280 23 1000
BNpP-72-H1/H2-08 12 40 2500 1,3 0,15 185 | 10,2 2000
TIpumMeuanus:
1. Tlepssie aBe uvpbl B obo3Hauenun Tuna JAIIM — nuamMerp kopnyca B My;

nocieaHMe ~— HoMmep ucronHenus; H1 — asurarenu ¢ oaHuM, a H2 — nsura-
Tean ¢ ABYMS BBIXOAHBIMM KOHuamu Bata, H3 — ofo3HaueHue BCTPOEHHOro
crabuauszaTtopa.

. JLmanst kopriycos g ucronenus H3: ATIM-20 — 50 sv; ATIM-25 — 59 My,

ATIM-30 — 72 mM, ansa ucntoanenust HI/H2: ITIM-20 — 38 mm; JIIM-25 —
45,5 mm; JTIM-30 — 57 mm; TTIM-35 — 64,5 mm.

. Tlepsas uudpa, crosiuas nocie o6o3HaueHus cepun TP, oboznauaer rabapur

JBUTATENS; BTOPAA ~— YuCI0 romocos; uudpet 1 1 2, crosiuue nocie 6yksb H,
YKa3blBaIOT HA YWC/IO BLIXOASIMX KOHLIOB Bala; NOCAEAHHE tudPbl 03HAYAIOT
HOMeEP UCTIONHEHHs ABUraTens.

. Kpome nsurateneii ¢ JITP HopMaibHbIM ucnoeHueM (B CMbICTE KPeruieHus),

obo3nayenHbix OykBoit H, Bce nBurarenu, xpome asurarenei sroporo rabapura
([TIP-2), BuintycKatoTes TakXe ¢ iaHueBbM KperiieHueM. B obosHaueHuu 1su-
rarenst B aTom cayuae 6yksa H 3amensiercs 6yksoii @, nanpumep AITP-32-01-01
Bmecto JITP-32-H1-01.

. purarenu JITP MOTYT HCTI0Ab30BaTbCA B KAUECTBE TAXOTEHEPATOPOB.
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