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B pabome npedcmasnenvt pezyrvmamsl UCCie008anus GuuAHUsA 6xoonol yenu CBY
ompadicamenvrozo mpansucmopnozo ycunumensi (OPTA - One Port Transistor Amplifiery,
NOCIe008aMENbHOLU  NOJIONCUMENbHOU O00PAMHOU  C8513b10, HA OCHOBHbIE XAPAKMEPUCTIUKU.
Ilpusoosamcs ymounenHvle GblpadiceHusi 015 pacuema Kodpuyuenmos nepeoauu u uiymd.
Hcnonvsyemes nogwlii meopemuueckuti nooxXo0 K OAHHOMY MUNY YCUIUmenell, onpeoeistouull
yenosusi  pedxcuma  ycunenusi. Ilpueoosimes  pacuemmvie U IKCNepPUMEHMANbHble OdHHble,

uunocmpupyroujue pa60my ycuaumels 6 deuumempoeom ouanasone 60JH.

BBEJIEHHWE

Kak moka3sbiBaeT mpakTuka paboThl ¢ YCHIUTEISIMUA OTPaXkaTesbHOTro THma [1-5], oueHb BayKHBIM
MOMEHTOM B IPOEKTUPOBAHUHU MOJOOHOTO POAA YCTPOMCTB, SIBISETCS NMOHUMAaHUE (PU3MUECKUX
IPOILIECCOB, BIUSIOMIMX HAa KOHEYHbIE XapaKTepUCTHKU. B mpeapyiymmx paboTax Mbl jenanu
aKLEHT Ha UCCJIEJIOBAaHUE HOBOTO BapuUaHTa CXEMbl OTPAXATEIbHOTO YCHJIUTENs C
MIOJIOKUTEIILHOM TOCJIeIOBATEIbHON CBSI3bI0 0O€3 ydeTa MepeoTpakeHUui BO BXOJHOM IEMH, 4TO
CHpaBe/UIMBO TOJBKO Ul WAEaNbHOro ciydas. B mganHoil pabore mpoBeneHO paccMOTpeHue
BIMSIHMS (PU3UYECKHMX MPOIECCOB Ui PEaIbHOTO Ciydass BO BXOJHOM 4YacTH YCHUJIIMTENS Ha
KOX(QUIMEHTHI TIEpejadun U IIyMa, CBSA3b MEXIY ITHMH MapaMeTpaMu, a TaKKe OINpeeICHUe

00J1e€ TOUHBIX BBIPAKEHUHN U1 HUX.



TEOPUSA U DKCIHEPUMEHT

B DnexTponnke 11000 YCHIIMTENb COAEPIKUT JIBa OCHOBHBIX 3JieMeHTa: ncTogHuK sHeprun (DC)
u ynpasisiemblii HenuHelnbli dneMent (NE), kak mokasano Ha puc.la. O6sraHo B kauectBe NE
UCIIOJIB3YETCS. HEKOE TBEpAOE TeNo, MMEIOIIee HENMHEHHBbIE XapaKTEepUCTHKH B TpedyemMom

JAuaria3oHe, Jyame BCEro 9To Juo/J U TPaH3UCTOP.
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YCcummiTeab COACPKUT JIBa YIHEPreTHUSCKUX Kouibla (puc.10): MaJoMOIHOE WK YIPaBISIOIICe
koue1o (1) m momHoe wim ympasisiemoe koubio (I). NE ocymiecTisier cBs3b MEXKIY HHMHU.
ManomomiHoe KOJbIO HUCHOJB3yeTCs [UIs IepeHoca uHopmanuu, B (Gopme YacTOTHO-
BPEMEHHOTO CIIEKTPa 3JIEKTPOMArHUTHBIX Kosebanuii S(t), Ha HeauHeiHy0 mpoBoauMocts NE.
[IpousBoguTcs MOIYNSAIUS ATOW MPOBOAMMOCTH. MOIIHOE KOJBIO HCHOJB3YyeTCS s
npeooOpazoBanuss  3Heprun DC ucrounmka B RF konebanus corjacHO MOIYTHPOBAaHHOMN
npoBoaumoctd NE. TlpouwsBomutcs monynsimust toka DC wucrounmka. s pasngeneHus
MOCTOSIHHOTO TOKa M PaJMOYacTOTHBIX KOJICOAHUI UCTIONB3YIOTCS BCIIOMOTAaTeIbHBIE SJIEMEHTHI:
pamgunouactotueiii  ¢punbtp (BF) u xongencatop (C). Pour ecTh BBIXOAHAS MOIIHOCTH,
paccemBaeMasi B HMMIIEIaHCE HArpy3kd. Eciam B MOIIHOE KOJBIIO BHOCHUTCS  KOMILJIEKCHO-
cornmacoBannas ¢ NE, B HekoTopoMm auana3one, Harpyska (Z), To mody4aeM IpOXOIHON KacKa
yCWJIMTENS, KaK IMoka3aHo Ha puc. 16. DTa cxema JOCTaTOYHO XOPOIIO HM3y4YeHa M IITUPOKO
PUMEHSETCS.

Kak u3BeCTHO, KaK[bIil YCHUIIUTEIb COJEPKHUT MOJIOKUTEIbHYI0 00paTHyto ¢Bsi3b ([IOC) mexay
BBIXOJIOM M BXOJIOM. B MpOX0JHOM BapuaHTe 3Ta CBsI3b JIOBOJILHO Ciiabas M WCIOJb3YyeTcs, B
OCHOBHOM, JUIsl KOppeKuuu KoddduiueHnta mnepeaadd. [IpUHOIUOUAIBHBIM — OTIHYUEM

OTpa’kaTeIbHOTO YCUIIUTENS sBJIsieTCsl Hanyue B HeM riryOokoit IIOC, koTopast BBINOJIHSET JBE



OCHOBHbBIC (D)YHKIIUH: &) JOMOJHHTEIbHAS MOAYJIHMS YHEPIHA MCTOYHUKA MUTAHUS MOIIHOTO
kousbiia (I); 6) mepeHoC BBIXOAHOTO CHMTHAIA Ha COTJIACOBAHHYIO HAarpy3Ky. B 3aBHCHMOCTH OT
cxemuoi peanuzanuu [1OC, MOTyT OBbITh JIBA OCHOBHBIX THIIA TPAH3HCTOPHBIX OTPa)KATECIBHBIX
ycunuTeei: C napamiensHoi [4], [5] win mocieoBaTebHOM 00paTHOM CBSI3BIO.

[MpeaMeToM [MAHHOTO HCCIICAOBAHUS SIBISETCS OTPaKATEIbHBIM TPAH3UCTOPHBIA YCHUIIUTENb
(OPTA) ¢ mocnienoBarensroit [IOC (Puc. 2).B padotax [1], [2], [3] BbIBeeHBI BBIpaXKCHHS IS
K03 (PUIIMEHTOB Tepenayn U IIymMa OTPaXaTEJIbHOTO YCHIUTENS] TaKOro THIA. 371eCh Mbl

paccMaTpuBaeM OCHOBHBIE YCIIOBUS, OTPAHUYMBAOIINE UX IPUMEHEHHE.

Puc. 2

OPTA conepuT cTaHIapTHBIA HA0OP 3JIEMEHTOB. MCTOYHHUK IOCTOSSHHOTO TOKA, HEJIMHEHHBIM
anemeHToM ciyxut FET tpansucrop (T), peaktuBHBIA 3meMeHT (X|), OUPKYISITOp U

panmoyactoTHbI GuIBTp. Ha puc. 3 mpencrapieHa S5KBUBaJCHTHAs CXeMa JaHHOTO YCHITUTEIIS.
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[ToneBoil TpaH3UCTOP COACPKUT ABA CHUHXPOHHO PAa0OTAIONIMX HEJIWHEHHBIX d3JeMeHTa: D —
YIOPABJSIIOMIMKA 3JIEMEHT MEPBOTr0 KOJIbIA YCWINTEINs, paboTalomMi B peXUME BapaKTOPHOIO
mona, Ygs — yIpaBisieMblil 3JIEMEHT BTOPOIO KOJIbIA, pabOTaoIUil B peKUME BAPUCTOPHOIO

muona. Kpyrusna (Y,,) BONbT-aMIEpHON XapaKTEPUCTUKU TPAH3UCTOPA SBISACTCS CBS3YIOLINM



IIapaMeTpOM Ul 3TUX JABYX HEJIMHEHHBIX 3JIEMEHTOB. BmecTe ¢ eMKocThio 3aTBOP-HCTOK (Cgs)
YIPAaBJISIONIEr0 JJIEMEHTa, HCTOKOBash WHIYKTHUBHOCTh (Ls) COCTaBiseT MOCIEI0BATEIbHBIIM
pE30HAHCHBIM KOHTYp. s pas3meneHuss BXOJHOTO M BBIXOJHOTO CHUTHAJIOB B TOYKe A
yCTaHaBIMBAaeTCd  LUPKyJIsATop. IlpuHuun  AeWcTBUS — OTPaXaTelabHOIO  YCUJIUTENS  C
nocnenoBatensHoi [IOC coctout B crnemyromem. C MOMEHTa BKJIFOUEHHUSI UCTOYHHMKA IMUTAHUS,
UCTOKOBasi HWHAYKTHBHOCTb 3amacaeT »JHepruro B (opMe MarHMUTHOTO mojs. BxoaHoe
Hanpspkenue curHanma  (Vs), ¢ TOMOIIbIO  yrnpaBisitomero snemeHta D, Momymupyer
npoBoauMocTh (Yqg) KaHama TPaH3UCTOPA, KOTOPBIA B CBOKO OYEpE/lb MOMYJIHPYET MOCTOSHHBIN
TOK HMCTOYHHMKA muTaHusA. [IpomomynupoBanubiii TOK (lyg) B3aMMOIEHCTBYEeT C 3amaceHHON
sHeprued B Ls , B pe3ynbraTe 4Yero Ha KOHIAX HCTOKOBOM HMHIYKTUBHOCTH OO0pa3yercs
Hanpspkenre camonHaykiu (Vig), KOTOpoe sIBIsieTcst HcTouHuKoM nocienoBatensHoi [TOC. Co
CTOPOHBI BXOJAa TpaH3ucTopa, Veg co3maeT 3¢ ¢dekT “OTpuuaTeNbHOTO CONMPOTHUBICHUSA . DTO
HAIPSHKCHUE TAKKE CO3/1aeT JOMOHUTEIBHY0 MOAYISIIHMIO TOKA Yepe3 KaHai TpaHsuctopa (Igp).
B pesynbraTe Ha HCTOKOBOW WHAYKTUBHOCTH BbIpabatbiBacTcst RF sHeprus, comepikainas
BXOJHYI0 WH(pOpMAIMI0 Ha 0ojee BBHICOKOM YPOBHE MOIIHOCTH. Yepe3 mocienoBaTeIbHbBIN
pe3onancHbIl KOHTYP (Ls, Cy) RF curnan nocrynaer Ha BXox yCHIIHTENS U, Yepe3 COTIACYIOLINE
LENH U Pa3BA3bIBAIONINNA TUPKYISATOD, BEACTSCTCS B HArpy3Ke.
[To cxeMHOU peanu3anuu OTPAXKATENbHBIA YCHIIUTENb TOBOJIBHO OJIM30K K KJIacCy T€HEPaTOPHBIX
cxemM. Tak B paborte [6] aBTOp paccMaTpuBaeT TEHEpaTOp KakK cly4ail OTpaKaTeIbHOTO
yCUJIUTENS M Ha 0a3e 3TOro aHajn3a MPOU3BOAUTCS NMPOEKTUPOBAHUE PEAIbHOTO T'€HEPATOPHOIO
ycTpoiictBa. Mbl paccMarpuBaeM OOpaTHYIO 3aJady: PEXKHUM OTPaXaTEIbHOTO YCHIIUTENS Kak
BapHaHT paboThl reHepaTopa. Eciau B34Th 3a OCHOBY CXeMy TpPaH3UCTOPHOIO reHepaTopa, TO
OCHOBHBIE YCJIOBHS €r0 paboThl, B pe(hepeHCHON IIOCKOCTH BXOJa TPAH3UCTOPA, JODKHBI OBITh
creAyomumMu: a) ammutyaa Hanpspkenuss [I0C nomkHa ObITh OOJIBIIE aMILUTUTYBI BXOJHOTO
3aMyCKaloUIero CUrHasna
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0) (a3a HanpsDKEHUST B CITydae MOCIeI0BATEIbHOM 00paTHOM CBSI3H JIOJDKHA OBITH
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31ech @, - (ha3a BXOIHOrO HAIPSDKEHMS, B KAYECTBE KOTOPOTO MOXKET OBITh KaK HEKUIl BHEIIHHUIA

3aIlyCKalOIIMK CUTHAJ, TaK U COOCTBEHHBIH LIyM B Cily4yae aBTOreHepaTopa.



DT  yCIOBHSI SBISIFOTCS. HEOOXOAMMBIMH M JUISI  OTPAKATEIBHOTO YCWIHTENS, HO HE
JIOCTaTOYHBIMU JIJI1  YCTOMYMBOWM paboThl. PaccMoTpuM, Kakoe JOMOJTHUTENIBHOE YCIOBHE
HEOO0XO0AUMO.

B pa6ote [3] ObuT0 BBIBEAECHO BBIpaXeHHe s Koddduimenta nepenaun (G) oTpakaTeIbHOrO
ycwiurens ¢ nocnegosarensHoit [IOC:
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OTO0 BBIpOKEHHE OBUIO PACCUMTAHO JJsi Clydas HWJICAJbHOTO LHPKYJsATOpa, T.e. KOrja
2
PE3UCTHBHBIE MOTEPU M KOAPDUIIMEHT OTpaKECHUS (|F| A )PaBHBI Hym0. B peanbHOM ciyuae,

UPKYJISITOP BCETrJa HWMEET KakKhe-TO PE3UCTUBHBIE IMOTEPU U KOHEYHYIO BEIUYHUHY
k03 duimenta orpaxkeHus. BimsiHue oTpakeHHIA Ha TTApaMeTPhl YCHUITUTEISI MOKHO HalTH B [7],
[8], [9]. B mpoxoaHOM ycuiHTENe, MPH XOPOIIEM COTJIACOBAHHH, 3TH IMPOIECChI UMEIOT
3HAYEHUsI BTOPOTo Mopsiaka. Jlpyras cuTyanus B OoTpakaTeldbHOM ycuiurene. [lepeoTpaxkenus
BBIXOJJHOTO CHT'HaJla Ha HEOJAHOPOTHOCTSIX MEKIY TPAH3UCTOPOM U IUICYOM IHPKYJISITOPA MOTYT
BHOCUTH 3HAYHUTENBHBIA BKJIAJ B PE3yJIbTUPYIONIME MapameTpbl yCHIuTens. YTOObI OLEHHUTHh
BEJIMUUHY BJIMSHHS PACCMOTPUM TpaduyecKyro HIUTIOCTpaluio 3Toro mporecca (puc.4) B
NPEANONIOKEHHH, YTO TPAKT JIOCTATOYHO XOPOIIO COTJIaCOBAaH W OCHOBHBIE OTpPaKCHUS

IIPOUCXOAT OT IlIeda LIUPKYIATOpA.
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B pe3yjibTare Hepeo’[’pa)KeHI/Iﬁ BCIINYHNHA BXOI[HOI71 MOIIHOCTH CHUTHAJIa Ha 3aTBOPC TPAH3UCTOpA

MOJKET OBITh IpeacTaBjICHA B CICAYIOLICM BUJIC!

Ra=Ry-GI," +(@,)* -G, ) +@,)* -2 G, @

a=1-G1,"+(@M,)* ~@,)°+ @M, —2 @) o

Bripakenue (5) peCTaBIsIeT coboit MaTeMaTHYCCKHIA psn BUIA
1-x+x2=x3+x* =t x" s KOTOPOM XZG[I]—‘AZ. IIpu 0<X<1, sror psan

SIBISIETCSL CXOsImuMest 1 umeet mpenen (puc.5). Jins npumepa: npu x=0.5 npeaen s gaHHOK
MocJIeIoBaTeIbHOCTH cocTaBiisieT 0.66,T.e. curHaim Ha 3aTBOpe TpaH3ucTopa cocrasisieT 0.66Ps.

BenuunHa 351€KTpUYECKOM JUIMHBI MEX1y LUPKYJIATOPOM M 3aTBOPOM TPAaH3MCTOpPA BHIOMpAETCS

BOJIM3H % JUIS LIEHTPaJIbHOW BOJIHBI.
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Korz[a ICPBBIC JIBa 4YJICHA pAAa paBHbI, BbIXOJHAsA MOIIHOCTb CTAHOBUTCH paBHOﬁ HYJIIO, T.C.
IEpCHOC I/IH(l)OpMaL[I/II/I O BXOAHOM CHUTHAJIC IIPCPBIBACTCA. O6pBIB BXOAHOT'O CHTI'HaJla

IIPOUCXOJHUT B TOUKE.
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N3 (6) momywaem TpeThe OO0s3aTENBHOE YCIOBHE ISl YCTOHYMBOW pabOTBI  CXEMBI

OTpaXaTeJIbHOTO YCUJIUTEIIS B peXKUME IepeHoca nH(popMarmu:

Gl > <1 ™)

OxoHYaTenLHOE BBIPpAXXCHUC IJIA K03(1)(1)I/ILII/ICHT21 nepeaadyn BXOAHOI'O CHIHaJla MOKCT OBITE

OPEACTABIICHO B CICAYIOIIEM BUE:
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= +Y,(abs — Rys))

Go(w) =a (1+Y,,(als — Ry ®)
31eCh. Z —MMIIEAaHC BXOAHOU LENH, Zin - MMIIEAAHC CO BXOa TPAH3UCTOPA.

WiumrocTpanust 3TOro BBIPOKEHHWs IMPEACTAaBIEHA Ha puC. 6. 31ech NMPUBEINEHBI PACYETHHIE U

OKCIIEpUMEHTAbHAs KPUBblE KOd(QQUIMEHTa Mepenadd yCWIMTeds omucanHoro B [3].

OTHOCHTENBHO OOJBLIOE PA3IMYUE MEKIY PACUETOM U SKCIIEPUMEHTOM OOBACHSAETCS MOTEPSIMU

BO BXOJIHOM 1IeTIH, co/iep Kalliei pe30HaHCHbBIE COTrIACYIOIIUE LEMH.
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Calculation :

Gain, dB
a

Experiment

H H H
1.3 1.35 1.4 1.45 1.5 1.55 16
Frequency, Hz . 10°

Puc.6

[Ipouecc mepenoca MHGOpPMAIMKU O COOCTBEHHBIX IIyMaxX OTPAKATEIBHOTO YCHIUTENS HMEET
CYLIECTBEHHOE OTJIM4Me. VI3BECTHO, YTO OCHOBHBIE MCTOYHHUKHU IIyMa, OINpENesIoue OOLIyro
IIYMOBYIO TEMIIEpPaTypy JIO0OTO YCHIHMTENs, COCPEIOTOYEHBI B | ympaBisitolieM KOJIbIE
(puc.16). B cmydyae oOTpaaTeIbHOTO YCUJIMTEJNS, IOJIOBHHA MOIIHOCTH IIyMa IOCTYMAaeT
HEMOCPECTBEHHO Ha BBIXOJ, a BTOPAsl MOJIOBUHA YCUIMBAETCS M TAaK)K€ MOCTYNAaeT Ha BhIXOA. B
OTIIMYKE OT MPOXOJIHON CXEMBI, 3/IeCh BO3MOXHO, ¢ momotibio [1OC, co3nanue dazoBoro cisura
MEXIY IIYMOBBIMH CHTHajaMH Ui MX B3aUMHOM HeWTpaiu3aluu. B X0opomo HAacTpoeHHOM

YCHWIIUTCIIBHOM KaCKaa€, IIYMbI OIPCACIIAOTCA PE3UCTUBHBIMHU IIOTCPSIMU B obiactH 3aTBOP-



ucToK nonesoro Tpansuctopa (Ry, Ry-s, R). O1a oGnacts, B mepBoM NpHOIIKEHHN SBIISIOMIASACS
TOYEYHBIM UCTOYHHKOM IiryMa (Pp), 3IydaeT KBa3UrapMOHUYECKUE, KOTEPEHTHBIC KOJIcOaHHs 1
XapaKTepU3yeTCcsl HEKOTOPOW BENMYMHONM  dKBHBaJeHTHOW Temmeparypsl (7h). Ha puc. 7
npeacTaBlieHa Tpaduueckas WUTIOCTpalMsl Mpoliecca MepeoTpaxeHnss cCOOCTBEHHOTO IIyMOBOTO
u3NydeHus TpaHizuctopa Bo BxogHou memu OPTA. Jlns mpocToThl, Pe3WCTHUBHBIE TOTEPU U

K03 (PHUIIMEHTHI OTpaKeHHS B COTIACYIOINIEH PEAKTUBHOM IIeNN HE OEpyTCs B pacyer.

Py =Py, - Py =PRa(G-1
Pu=PR.Q-[F,a ORa P,,=PGA-|F|,)a ORGa
A

A
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P = f(R|,R4R)
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Puc. 7

PesynpTupyromiee nrymoBoe u3inydeHue Ha Boixoae ycunurens (P ), ¢ yaerom (5), MmoxeT ObITh

OIIMCAHO CJICAYIOIIMM BBIPAXKCHUCM.

Py =Ra(G-)=R,[1-gr,* +(@,5)* - (@ ,*+(@Gr],5)* -....=(@Gr "G -1)
)
Bripaxkenue (9) mokaseiBaeT, 4To pe3yiabTHpyromiee mymoBoe usinydenue OPTA 3aBucur He
TOJIbKO OT PE3MCTUBHBIX TMOTEPh B CXEMe, HO M OT KOI(PPUIMEHTOB TEpenayd U OTpaKeHUU
MECKAY TPAaH3UCTOPHBIM BXOJAO0OM U IJICHOM HUPKYJATOPA. KOB(l)(l)I/ILII/ICHT nrymMa OTpaxKaTCJIbHOT'O
YCHJIMTEJISA, C YYETOM IMOTEPh BO BXOTHOM IUICYE IHMPKY/IATOpa W B corjacyromux memsix (7.),

HUMECT BU.

T 1)y T
NF =1+qg |1-=—|+—: T, = 293 K
T, G) T, O (10)

[Ipyn uHXEHEpPHBIX pacyeTax MOYKHO HCIIOJIb30BaThb C JOCTATOYHOM TOYHOCTBIO  CIEAYHOLIEE

BeIpakeHue [1]:



NF D1+ nf1-1 —T—“\r\Az(G—1)+ !
T, G) T, T

Cc

; (11)
0

B (11) ucmonp3yroTcs TOJBKO [Ba MEPBBIX wieHa psaa «. lIpy I0CTATOYHO BBICOKOM
kodpdunmente mnepenaun (G - ]/||'|A2) U MaJblX [OTEPSIX B COIJIACYIONIMX IIETISX,
PE3yIbTHPYIONIUE IIyMbl YCHIHTENS CTpeMsTcs K Hymo. Mmeer mecto 3ddext (pa3zoBoro
MO/IaBJICHHS [IYMOBOTO H3JIy4CHUS TOYEYHOTO HCTOYHHMKA PE3MCTHBHBIX IOTEPh 3aTBOP-
HCTOKOBOT'O Tlepexo/ia Tpansucropa. [Ipu mocTukeHnu paBeHctsa Mexay G u 1/ r|, BosHHKaeT
JTaBUHOOOpA3HbIM MPOIECC HAapacTaHWs COOCTBEHHOTO MIYMOBOTO W3JIyYCHHUS. Y CHITUTENb
HIEPEXOIUT B PEXKHUM aBTOT€HEpATOpa.

Jlns mpumMepa, Ha puc.8 ¢ momoineio Beipaxkenuit (8), (11)npeacraBieHsl pe3yabTaThl pacyera
K09 GHUIUCHTOB TIEpeIayuy U [IyMa Pe30HAHCHOTO OTPAKATEIBHOTO YCHIIHTEIS, HCIIOJIB3YIOIIEr0

tpansuctop Tna NE332c pabounmu napamerpamu 1¢=3.2 mA (Yn=40 mS) , \§s=-0.5v.
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Moise Figure, dB

SRS S N

Fregquency, Hz

Puc.8

Winroctpanmeit Boipaskernit (8), (11)MoKeT CITy>KUTh IKCIIEPUMEHTAIBHO MOJYICHHbBIH Trpaduk
3aBHCUMOCTH K03()(DUIIMEHTOB Nepeayn U MyMa OT TOKa KaHana Tpansuctopa (puc.9). B atom
IKCIIEPUMEHTE TAKXKE UCIIOJIb30BaH YCUIINTENb, onucanubiil B [3]. Ha rpaduke, B obnactu |, rie
BoIONHSIOTCs yenoBus (1), (2), (7)ycTpoiicTBO paboTaeT Kak yCTONYMBBINA YCHUIIUTENb C MallbIM
yYpOBHEM COOCTBEHHBIX MIyMOB. B ciyvae, korma Bmecto (7), BbImojHsercss ycioBue (6)
YCTPONCTBO TMEPEXOJUT B PEXKHM IMOJABJICHHUS BHEIIHETO CHUTHANAa W TeHepanuu (YCHICHHS)

cOOCTBEHHOTO MyMOBOro m3nydeHus (00macts Il Ha rpaduke).



Gain, dB
Naise Figure, dB

IIpuBeneHHbIE 37€CH  PE3YNbTAThl OTHOCATCA K CXEME OTPAKATECIBHOIO YCHUIIMUTENS C
nocnenosatensHoi [TOC. [Ins cnydas ycunutens ¢ napamiensHoi cxemoi [IOC, pesynbTaTsl
MOT'YT CYIIECTBEHHO OTJIMYATHCS. DTO CBSI3aHO C APYrMMHU (Da30BBIMH COOTHOLICHUSMH MEXIY

HaMpsKCHUSAMHA BXOJHOI'O CUI'HaJIa U I10C.

3AKJTIOYEHHUE

JlanHast paboTa SBJSIETCS TMPOJO/DKCHHEM H3YYEHHS W OOBSICHCHHS DKCIICPUMEHTATIbHBIX
pe3y/IbTaToB, TMOJYYCHHBIX C IIOMOIIBI0 HOBOH CXEMbI OTPa)KaTEIbHOTO YCHIIUTENS C
TIOCJIC/IOBATEIIBHOM  MMOJIOXKHUTEIBHOW 00paTHON CBsi3bi0. OmpesesieHbl W TPEICTaBICHBI
rpaHUYHbIC YCIIOBHs ()YHKIIMOHHUPOBAHUS CXEMbI. DTH YCIIOBHS MO3BOJISIOT PA3JCIUTh PEKUMBI
yCHIIUTENS ¥ TeHepaTopa. [Ioka3aHo Kak MepeoTPaKECHHs BO BXOIHON YaCTH YCUIIUTEISI BIIUSOT
Ha ero mapameTpbl. BbIBe/eHbl 0Oosiee TOUYHBIC BBIPAKEHUS JIsI KOIPPUIMEHTOB Tepenadn u
mryma. [Ipu 3TOM ObLIO MONYYEHO, YTO BEJHMYHHA COOCTBEHHBIX IIYMOB HA BBIXOJIC 3aBHUCUT HE
TOJIKO OT PE3UCTUBHBIX MOTEPh B CXEME, HO M OT KO PHIMCHTA Nepelaudl U MepeoTpaKeHH
BO BXOJHOW Ienu. DKCIIEpUMEHTaJbHBIC pe3ysbTaThl, monydeHubie B [1], [2], [3] u B 3TOM
pabore mokaszpiBatOoT, uTo OPTA, HCHONB3YIOMUNA TOJBKO OJWH TPAH3UCTOP, CIOCOOCH
00eCreynTh JI0CTATOYHO BBICOKHE IMApaMeTpbl W HOBBIC CXEMOTEXHHYECKHE BO3MOXKHOCTH.
OueHb BaXHBIMH JIOCTOMHCTBAMH JIAHHOW CXEMBI €CTh €ro MpOCTOTa, H, CJIEI0BATEJbHO,

HAJISKHOCTH, a TAK)KE HU3KOe sHepronorpedenue [2], [3].
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