TEXHUYECKAS IIOJIMTUKA

0a30B0Oi1 KOHCTPYKIIUH MAJIONTYMSIIINX BBICOKOCTA0MITh-
HbIx CBY-retepoaunos B ananazone yactor 60—150 T,
SIBIISTFOIIMXCSI OCHOBOM JIJISl CO3/1aHUSI HOBBIX KOHKYPEH-
TOCHOCOOHBIX PaAUOIEKTPOHHBIX YCTPOUCTB.

B pamMkax mporpaMmbl pazpaboTaHa yHUBEpCaIbHAS
MHUKPOBOJIHOBAS CHCTEMa TIepeIaty JaHHbIX IS CO3/1a-
HUSI Ha €€ OCHOBE HOBBIX PaIMOpPENEHHBIX cpencTs. Pas-
paboTaHbI MpeodpazoBaTEN YaCTOTHI 5- U 3-MM-/1Hara-
30HOB [UIMH BOJIH B MOHOJHMTHOM HCIOJHCHHH B BHJIC
YHITIOB, KOTOPBIE MOTYT OBITh HCIIOJNB30BaHbI KAK CaMO-
CTOSITEIIHHBIC M3CIIHS AVl PaJHOTEXHIIECKIX KOMIUICK-
COB W CHCTEM pa3NWYHOTO HazHaueHWs. Paspaborano
MPHEMHOE YCTPOICTBO §-MM-Hara3oHa JUTHH BOJIH B THO-
PHUIHO-MOHOJIUTHOM HCIIOJTHEHUH.

PazpaboTana TeXHOIOTHS M U3TOTOBIIEHBI OOPa3LIBI
rerepocTpykTyp B cucteme GaAs—AlGaAs u oo ['anHa
Ha UX OCHOBE, YTO ITO3BOJIUT IIOBBICUTH SKCITOPTHBIH TI0-
TEHIIHAJ B 00JIaCTH BEICOKMX MUKPOBOJIHOBBIX TEXHOJIO-
THI.

B cootBercTBHU C mporpamMMoii pa3paboTaHa KOH-
CTPYKLMS U TEXHOJIOTHSI U3TOTOBJICHHS MICTOYHHKOB U3JTY-
YeHHS U BBICOKOTOYHBIX JaJbHOMEPOB Pa3IMIHOTO
TMPUMEHEHHS, B T. 4. JUISI MEIUIIMHCKOH armaparypsl U
pUOOPOB KOHTPOJIST OKPYIKaroIIel cpesibl. PazpadboTana
TEXHOJIOTUs1 U3rOTOBJIEHUS yIbTpa3ByKoBbIX CBU-nuHuit
3aJIepP>KKH, YTO MO3BOJIUT 3aMEHUTH CYIIECTBYIOIINE Ka-
OeTbHBIC JIMHUK 3a/ICPIKKHU U 32 CUET dTOr'0 YMEHBIIUTh
rabapuThHI paIuO ICKTPOHHON amapaTyphl H TOBBICUTH
ee HaJIeKHOCTh. PazpaboTana TeXHOIOTHSI N3TOTOBJICHUSI
OJIJI0KEK JUIS TeTepOCTPYKTYp Ha ocHoBe A3B?, npen-
HasHaueHHBIX 111 CBY-mpubopoB, 4To mo3BoMIsSET co-
3naBaTb CBY- 1 ONTORIEKTPOHHBIE MPUOOPEI C PEKOPI-
HBIMH XapaKTePUCTHKAMH.

[TpoBeneHbI TaKXKE UCCIIETOBAHUS BO3MOKHOCTH CO-
3MaHus cTaHaapTa Bomsra mepeMeHHOTo TOKa Ha OCHOBE
CBEPXITPOBOAHUKOBBIX MAaTpHIl EMEHTOB J[xo3edco-

Ha. BeimonHeHue 3Toi paboThI MO3BOIUT HAYaTh paspa-
OOTKY BBICOKOCTaOMIILHOTO cTaH1apTa Bosbra mepemen-
HOT'O TOKa JIUIsl METPOJIOTHYECKUX TIeIIeH.

B 2007 rony nimanupyercs 3aBepiieHrue pa3paboTKu
MHoOTOMapameTpudeckoro naccusHoro CBU-ngarunka st
TOPOJICKOTO TPAHCIIOPTA, CO3JaHNE HIEKTPOHHBIX I'eHe-
PaTopOB aKTUBHEIX AJIEMEHTOB Ha 0a3e apceHu/a rajuTist
C YIy4ILIEHHBIMH SHEPIreTUYECKUMH XapaKTePUCTUKAMU
B muarnazone yactot 30—100 I'T. Byner 3akoHuYeH UK
pa3paboToK (heppUTOBBIX YCTPOMCTB [1si IPHOOPOB aBHa-
1y, ez, PJIC. 3aBepinTcs pa3paboTka BEICOKOUYB-
CTBUTEIILHOTO IPUEMHHKA CUTHATIOB MM-/THAIIa30Ha JUTHH
BOJIH B MUKPOMHHHUATIOPHOM HCIIOJIHEHWHU. ByanyT BbI-
TIOJTHEHBI PA0OTHI IO CO3AAHUIO PATHOMETPHUYECKOTO KOM-
IUIeKCa MM-IHANa30Ha JJIHH BOJH Ui OOHApPY KEHHSI
IIPEIMETOB Ha TAMOJKHE.

[TmanmpyeTcs 3aBepuIuTh Pa3pabOTKy aHTEHH C IT0-
BBIILIEHHBIM YPOBHEM 3JIEKTPOMArHUTHON COBMECTUMO-
CTH U Pa3pabOTKy NPUEMHO-NEPEarouX MOIYJIel B
nuana3one yactot 10 360 ['T. Byner pazpaborana Tex-
HOJIOTHSI U3TOTOBJICHUS MOLIHBIX BICOKOBOJIBTHBIX pin-
JIMOZIOB, 3aBEPUIMTCA KOMIUIEKC padOT MO yCOBEpILEH-
CTBOBAHHUIO KOHCTPYKLHUI CYIIECTBYIOIIMX BaKyyMHBIX
CBY-npu60opoB MM-/1ana3oHa JUIMH BOJIH, a TAKKe IKC-
MIEPUMEHTABHBIC NCCIIEIOBAHNS TOBBIICHHUS HA/ICKHO-
ctu repmeTuHbix CBU-Moynel B MUKPO3JIEKTPOHHOM
WCTIOTHEHNH 3a CUET Co37aHus 6oiee 3 (HeKTUBHBIX CH-
CTEM TEIUIOOTBO/IA C ITOMOIIBIO TEIIOBBIX TPYO CIIOXK-
HOM ()OPMBL.

Pesymprarsl paboT, BEIIOTHIEMBIX B PAMKAX TOCYIap-
CTBEHHOH NPOrpaMMbl pa3BUTHS B YKpauHe TEXHUKHU U
TEXHOJIOTHI CBEPXBBICOKHX YacTOT Ha 2005—2009 rojpL,
myOIuKyroTCs B )KypHaie "TeXHOIorus 1 KOHCTPYUPO-
BaHUE B DJIEKTPOHHOH ammaparype", B T. 4. B HACTOALIEM
HOMEpe.
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OIIbIT PASPABOTKN CUHTE3ATOPOB HACTOT
JUIA COBPEMEHHbBIX PAJIMOJIOKALIMOHHBIX CUCTEM

IIpeocmasnenvi paznuunvle acnekmol U pe-
3yremamul pazpabomox MHO20QYHKYUO-
HANbHBIX CUHME3AMOPO8 4ACMOm O/ KO-
2epeHmMHbIX OOPMOBLIX PAOUOLIOKAYUOH-
HBIX CUCEM C 8blCOKUMU XAPAKMeEPUCMU-
Kamu 0OHApYI’CEeHUsL.

OnHUM M3 BOKHBIX OTIIMIUTEIBHBIX TPU3HAKOB CO-
BpeMeHHOI paauonokannonHoi cucteMsl (PIIC) ss-
€TCsl €€ KOTePEHTHOCTb, TOCKOJIbKY Ha HBIHEIIIHEM 3Tare
Pa3BUTHS PaIOTIOKAIIMOHHON TEXHUKHA MIMEHHO KOT€PEHT-
Hasi 00pabOTKa MPUHSATHIX CUTHAIOB TIO3BOJISIET TOCTH-
rath HEOOXOMMBIX XaPAKTEPUCTHK OOHAPYKEHHS.

KiroueBbiM 38eHOM mipoaunyTOit PJIC siBnsiercst MHO-
royHKIIMOHANBHBIN cuHTe3aTop YacToT (CH), hopmu-
PYIOIIN CIIETYIONIYI0 HOMEHKIIATy Py B3aUMOKOTEPEHT-
HBIX CUTHAJIOB:

— CHHXPOHHO ITEPEKIII0YaeMbIe CETKH 9acTOT Iep-
BOT'0 FeTEPOIMHA U 30HINPYIOIIET0 CUTHANIA (TIPH 3TOM
CeTKa 4acTOT MEPBOTO IeTEPOJIMHA f;.; CMENIEHa OT-
HOCHTEIIBHO CETKH YaCTOT 30HIMPYIONIETO CUTHATIA f; -
Ha BEJIMYMHY MEPBOH MPOMEKYTOYHON YacTOTHI fi;:
Sic i)

— 4aCTOTY BTOPOI'O F€TEPOIMHA f.,;

— BTOPYO POMEKYTOYHOKO YaCTOTY fi,;

— MNEPBYI0 NPOMEKYTOUHOK YacTOTy fi1, =i,
(ucnonb3yeTcst it OpMUPOBAHUS f-);
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— ONOPHYIO ¥ TAKTOBYFO YaCTOTHI [y U f1.

Beenenne pa3nuyHOro poja MOy c(hopMUpo-
BaHHBIX CHUTHAJIOB, KaK IPABHJIO, OCYILECTBIISAETCS T10
IEpBOH TPOMEKYTOIHOM YacToTe fj;, (aMIIMTyaHas 1
(hazokomoBasi MAHUMYIISAIIMN) U TI0 BTOPOMY (HJIH TIep-
BOMY) T€TEpOJNHY (JaCTOTHBIC «OKpAcKm») [1].

OCHOBHBIMH NapaMeTpaMH CHHTE3aTOpPa, B peliaro-
I CTeIeH! ONpeIeNAIOINMU XapaKTePUCTHKN 00Ha-
pyxenust PJIC u ee nomexo3aIumeHHOCTb, SIBIISIOTCS:

— ypoBeHb (Pa30oBeiX £(F) u aMmuuTyaHbIX S(F)
IIYMOB CUHTE€3UPOBAHHBIX CUTHAJIOB; TpeOyemble 3Ha-
yeHus — £(1 k['0)<—(90...140) abu/T'y, S(1 xI'm)<
<—(110...150) abu/T'my;

— BO3MOXKHOCTB ObICTpOro (B Haeasie — B Ipee-
JlaX 30HAMPYIOLIETO UMITYJIbCa) MEPEKITIOYCHUS TPOH3-
BOJIbHBIX KOMOWHAIINH pabounX 4acToT (KeaaTesbHO 0e3
MOTEPH MX HadaIbHBIX (a3); TpedyemMoe BpeMs mepeKITto-
yenust — 10...0,05 mxkc;

— MIMPHUHA TOJ0CH padounx 4yactoT — (5...50)% u
ooee;

— OTHOCHUTEIbHASI HECTAOMIBHOCTD (DOPMHUPYEMBIX
gactor — Af/fZ(1073...10711);

— YHUCTOTA CIEKTPOB (HOPMUPYEMBIX CUTHATIOB —
OTHOCHTEJIbHBII YpOBEHb MOOOYHBIX KOJIEOaHHIA (CHRS
<—(70...90) nbm.

Y4uThIBast TEHICHLUIO K ONEPEXKAIOIEMY PA3BUTHIO
6oproBeix PJIC, He MeHee Ba)KHBI SKCILTYyaTAlHOHHbIE
XapaKTEePUCTUKH CHHTE3aTopa:

— YCTOMYHMBOCTP K BO3ICUCTBHIO BHEITHUX (haKTO-
poB (BUOpanus, ynapel, aKyCTHUSCKUI IIIyM, TeMIIepa-
Typa, BIQXKHOCTb H T. 11.);

— HaJIeKHOCTH ()YHKIIMOHHPOBAHUS B TCYCHUE CPO-
Ka CIIy>KOBI;

— rabapuThl, Macca U SHEPTONOTpeOIICHHUE.

Takum o6pazom, CU mist coBpemenssix PJIC sBus-
I0TCSI OTHUM U3 Hau0oJ1ee BBICOKOTEXHOIOTMYHBIX IIPO-

brox omopHBIX wacToT

JIYKTOB U aKKYMYJIHPYIOT B ce0€ JIyUIlne JTOCTIKEHHS
13 MHOTHX 00J1acTel 3HAaHUH — OT DJIEMEHTHOH 0a3bl 1
COOTBETCTBYIOIICH CXEMOTEXHHUKH JI0 MATEPUATIOB, TEX-
HOJIOTMH U KOHCTPYKLUH.

OCTIIKEHHE [TPUBEJICHHBIX BBILIE [TPE/IEJIbHbIX Xa-

paxtepuctik CY, 0COOEHHO B peabHBIX YCIIO-
BUSIX DKCIUTyaTanu B coctase 6oproBoit PJIC, Tpedyer
CYIIECTBEHHOTO IEPECMOTPa TPAJAUIIHOHHO CIOKUBIIICH-
Csl UJCOJIOTUU UX TIOCTPOCHUS, a TaKXKe MOMCKA HOBBIX
MPUHLIMIOB cuHTe3a. OHAKO YK€ CErofgHs, ¢ y4eToM
KaK COOCTBEHHOTO OITHITa pa3padOTOK, TAK M aHAIN3a TCH-
JIeHIMH pa3BuTHs cxeMoTexHuku CY [2, 3], MokHO 000-
3HAYUTh HEKOTOPBIC M3 HAIIPABICHUN pa0OT JUIst JOCTH-
JKEHUS 3HAUUTENILHOI0 YilydlleHus xapakrepuctuk CH.

Baxwneiimeii u3 xapakrepuctuk CY siBisiercst ypoBeHb
ero ¢a3oBbIX 1IyMOB. [10 HEKOTOPBIM OLIEHKaM, YBEepeH-
HOe 00HapyKeHHe MaJIopa3MEePHBIX IeJiel Kiiacca «stealthy
Bo3MokHO mipu £(1 kI'm)=—(135...140) nbu/T' [4]. B
TO K€ BpeMsl TPAJAUIIMOHHO HCIIOJIb3yeMblIe (BILUIOTH 10
HACTOSIIET0 BPEMEHHN ) METO/Ibl CHHTE3a 4aCTOT OT 3a]1a-
rorero kBapieBoro reaeparopa (3KI'), onpenenstore-
T'O YPOBEHB ITYMOB CHHTE3HPOBAHHBIX CUTHAIIOB, 00ec-
[IEYUBAIOT UX YPOBEHb B X-AHalla30HE B HAWIy4lLIeM
ciaydae £(1 x['m)=—110 nbu/T'n. IIpudyem B yclioBusxX
BHOpaly U aKyCTHYECKOTO NIyMa peabHas BETMUNHA
£(F) OymeT ropaszio Xyke BCIIEJCTBUE TOTO, YTO KBap-
LIEBBII PE30HATOP MPHHITUITHATBLHO TIOIBEPIKCH BIUSHHIO
BubOpanuu. Borpocs! 3amuts! 3K mu1st coxpanenus ao-
CTUTHYTBIX IIYMOB IPE/ICTABIISIIOT OTACIBHYIO CEPhE3HYIO
npoOiemy.

Cremyer OTMETHTB, YTO OCHOBHBIE TIPOOIIEMBI, BO3HH-
Karole MpH UCIIOIb30BAaHUU 3aJalOILEro KBapLeBOro
reHepaTopa, CBI3aHbI ¢ HEOOXOMMOCTHIO ITOCIIEI0BATEIb-
HOT'0 MHOTOKPaTHOT'O YMHOKEHUSI €70 YaCTOThI B Pa3iny-
HBIX KOMOMHAIMAX. [ I[py 5TOM I1IyMBI M TOOOYHBIE COCTaB-
JISTIOIIHE UCXOHBIX KojieOaHmii Bo3pacrtatot Ha 201gN nb,

rae N — KpaTHOCTb YMHOKeHus. [Ipu ncXomHbIxX mymax
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Puc. 1. CtpykTypHas cxemMa CHHTE3aTopa 4acTOThI
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Puc. 2. Cektpbl (a30BbIX OIyMOB MEPBOrO TeTEPOANHA B HOPMAIIBHBIX yCIOBH-
sIX (HYDKHSISL KpUBas) W MPHU CIyYalWHOW ITyMOBOW BHOpAIUu C CyMMapHBIM

yckopeHueM 3,2g (BepXHsisi KpHBasi)

JMy4dIIUX KBapIeBbIX reHepaTopoB yactotoir 100 MI'ng
£(1 x['m)=155 nba/T'u u £(100 k['11)=—170 nbu/I'11 Teo-
pETHUECKUE IIIyMOBbIE IIPEEbl B X-AHala30He COCTaBAT
cootrBeTcTBeHHO —115 nbu/I't m —130 nbu/I'11. PeansHo
oHU OyayT Xyxe Ha 5...10 nb 3a cyeT nryMoB yMHOXHTE-
JIel, CMeCUTENEH, yCUITUTENeH U T. 0.

TakuMm o0pazom, pelieHre JAaHHBIX MPoOIeM BO3-
MOYKHO MIPY CHHYKEHUU KPATHOCTH YMHO)KEHUS YaCTOTHI,
T. €. [P KCTIOIIb30BAHUH BBICOKOIOOPOTHBIX (O>10000)
KoIe0aTeNmbHBIX CHCTeM HerocpencTsenHo B CBU-ana-
na3oHe. OObeMHbIE METATIIMYECKUE PE3OHATOPBI HE BIOJI-
HE MOJXOJAT JJIsl 9TUX IIeJieil BCICICTBHE UX BBICOKOM
BOCIIPUUMYHBOCTH K YCIIOBHSIM OKPYIKAIOIICH CpeJibl,
OoupImmx rabapuToOB M MaccHl. B kauecTBe mpueMieMoit
aJbTEPHATUBBI MOYKHO Ha3BaTh MOSBUBIINECS B CEpeU-
He 1970-X roJJ0B KOMIIOHEHTbI Ha [IOBEPXHOCTHBIX AKYC-
tryecknx BoHax (ITAB), koTopsie pu con3mMepruMoii
KBapIeM JOOPOTHOCTH MOTYT paboTaTh Ha ropaszo 0o-
Jiee BBICOKMX YacToTax (BIIIoTh 710 2 I'T) 1 oTiauyaioT-
Cs1 TIOBBIIICHHON yCTOWYHNBOCTBIO K BUOPAIMHN U aKyCTH-
YECKOMY ILIyMY.

OpnHako, cieyst JOTMKe Pa3BUTHA, TOpa3io JyUlInX
PE3yIBTaTOB CIIEAYET OKUAATh OT HUCIIOIb30BaHUS KOM-
MTOHEHTOB U3 BBICOKOJJOOPOTHOM KEpaMHKH, B YACTHO-
CTH, JM3JICKTpUieckux pezonaropor (AP). Mcmons3o-
BaHue /IP nmo3BoJsieT peaqu3oBaTh TEXHUYECKHE pelle-
HUsL, paHee BbinonHeHHbIe Ha [TAB-koMnoHeHTax B feu-
METPOBOM JTaria3oHe, HenmocpeacTseHHo Ha CBY (BIuioTh
no actoT 18...20 I'T1). Tak, k HacTosIIEMy BpeMEHH
criermanucramu HU «Oprony pa3paboTaHbl U Tpou3-
BOJIATCS CBEPXMAIIOIIYMSIIIUE 3aJIat0IIie TeHEePaTOPHI
(3T) ma IP ¢ cobcTBeHHOM 10OPOTHOCTHIO B X-Iuamna-
3o0He 710 30000 ¢ ypoBHeM (azoBbix mymoB £(1 k[')<
<—115 nbu/T'u 1 £(100 kI'11)<-160 nbu/T'11, yTO 3HAYH-
TEJILHO IPEBOCXOAUT COOTBETCTBYIOIINE PE3YNIBTaThI IPH
MCIIOJIb30BaHUH KaK KBaplIEBbIX FT€HEPATOPOB, TAK U I'e-
HepaTtopos Ha I[TAB.

B ToT e neprion ObLH pa3paboTaHbl OBICTPOICHCTBY-
IOLIME MHOTOKaHAJIbHbIE IEPEKIIIOUATENH, a TAKKE Y3KO-
II0JIOCHBIE U CBEPXY3KOIOJIOCHBIE IIOJIOCHOMNPOITYCKato-
e QUIBTPBI Ha BRICOKOIOOPOTHBIX /I[P ¢ XapakreprcTn-
KaMH 3arpaXkICHUs, OJIM3KUMHE K XapaKTEePHCTUKAM (DHITb-
TpoB Ha [IAB, HO UMerommx Gojee BBHICOKHE padodme

0a3bl (BBICOKO00pOTHBIX JIP, MoriI-
HBIX MaJIOHIYMALIUX OUIOJISPHBIX
CBY-TpaH3ucTOpOB, MAJIOUIYMSALINX
CBY-npeckasnepoB U T. 11.). [Ipu aTom
JIOCTUTAIOTCA CIIEAYIOIINE BayKHbIE
MIPEUMYILIECTBA:

1p6K

1) [osiBisteTCst BO3MOKHOCTH H3MEHEHUS HaIlpaBie-
HISI IPe0Opa30BaHus YaCTOTHI 33IAI0IIETO TeHepaTopa,
T. €. BMECTO YMHO)KCHHS YACTOTHI HCTIOJIB3YETCSI Olepa-
LIS ee JITICHNs] JUIs1 TIOJTyYeHHsI BCeil HOMEHKIIaTyphl CITy-
JKEOHBIX M BBIXOIHBIX YAaCTOT METPOBOIO U ACLUMETPO-
BOT0 IMAIIa30HOB. JTO 00eCTIeYNBAET HAUBBICILYIO CIIEK-
TPaJIbHYIO YUCTOTY CHHTE3UPOBAHHBIX CUT'HAJIOB, BKJIIO-
qast yMBl.

2) Wcnonp30BaHNE KOMITAKTHBIX KOHCTPYKIMH Ha
MPUHIMITHAIIEHO BUOPO-aKyCTOyCTOMYUBBIX KepamMHye-
CKUX KOMITOHECHTaX, paOOTAIOIIHNX K TOMY K€ HETTOCpe/I-
cTBeHHO B quana3zoHe CBY, mo3BosieT, ¢ 0/1HO# cTopo-
HBI, PE3KO CHHU3HUTH UX BOCIIPHUMYHBOCTE K yCIOBHUSIM
OKpYKaroliel Cpelibl, a ¢ APYToil CTOPOHEI, CPABHUTEIb-
HO IIPOCTO OCYIIECTBHUTSH 3aIIuTy 31" 0T BUOpAINH U aKy-
CTHYECKOTO IIyMa, TEM CaMbIM 00CCIEUUTH BHUOPO-
YCTOHYHUBOCTH CUHTE3aTOPA B IIETIOM.

3) Apxutekrypa Takux CU mo3BosisieT UCIoIb30BaTh
B KauecTBe 31 eme Oosiee COBEpIIEHHbIE TEHEPATOPEI
¢ JefikocanupoBbIMU PE30HATOPAMH C JOOPOTHOCTHIO
0=2-10° npu koMHaTHOI Temmeparype [4]. DTo mo-
3BOJINT CHU3HUTH IIyMbl CU 10 TpeOyeMbIX 3HAUEHUH
£(1 x['m)=—(130...140) nbu/T'1.

4) OGecrieunBaeTCs HAUBBICIIAS CKOPOCTh IMTEPEKITIO-
YeHUs pabOYHX YaCTOT, KOTOPAs ONPEEIICTCS ITIAaBHBIM
00pa3zoM OBICTPOACHCTBHEM MHOTOKAHATBHBIX TIEPEKITIO-
gareneii, a BpeMs nepekiroucHus (0e3 morepu as koe-
0aHMiT) MOJKET COCTABIISITH HECKOJIBKO JICCSTKOB HAHOCE-
KYHII.

CrpykrypHas cxema Takoro CH mpencrasieHa Ha
puc. 1.

Ha puc. 2 npencraBieHs! ceKTphI (Pa30BbIX ITYMOB
ObIcTporepekioyaeMoi (T=2 MKC) CETKH NEPBOro re-
TepoauHa peajgbHoro CH B HOpMaJIbHBIX YCJIOBUSX H
IIPU BUOPAITHH, KOTOPBIC MOATBEPKAAIOT H3I0KCHHEIC
noBonbl. JleficTBUTENbHBIC 3HaUEHUs myMOB Ha 3 nb
JydIle, T. K. B M3MEPCHUU yYacTBOBAJIH JIBA HIICHTHY-
HBIX CHHXPOHH3UPOBAHHBIX B Y3KOH IONOCE CHHTE3a-
Topa (AF<60 I'm).

Hpn paspaboTke koHCTpykuuu CY BakHO pyKo

BOJICTBOBAThCS CIEIYIONINMHU MPUBEACHHBIMH
HIDKE TPUHIIATIAME:
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1) OntumanbHoe neneHne KoneTpykimu CH Ha (yHK-
IIHOHAJIFHO M KOHCTPYKTUBHO 3aKOHYCHHBIE Y3JIbI H OJI0-
KH TIPOM3BOANTCS ITO KPUTEPHIO 00CCIICUCHUS HAWITyd-
LIEH 3JIEKTPOMAarHUTHOM COBMECTUMOCTH P MUHUMAJTb-
HOM KOJIMUECTBE CBSI3CH MEXKIY HHMHU.

2) [epBuunble reHepupyromue ycrpoiictsa (31, 3tanoH-
HBIA KBApILEBBI TEHEPATOP U T. I1.) KOMIIOHYIOTCS B OT-
JIeTIbHBIH OJIOK C COOTBETCTBYIOIICH BHOPOAKYCTO3AIUTOM.

3) ®ynkunonanbHbie 6510k CH KOMITOHYIOTCSI B €T0
KOHCTPYKIIMH TaK, YTOOBI O0JIee UyBCTBUTEIBHbIC K BHO-
palnuyu U aKyCTHYEeCKOMY IIIyMy OJIOKH pacIioiiaralmch
ommke K Teomerprueckomy eHTpy CU u skpaHmposa-
JIMCh OT BHEITHEH Cpe/ibl MEHEee TyBCTBUTEIBHBIMH OJI0-
kamu. [Ipu 3TOM OJI0KH ¢ OOJIBIIMM TETUIOBBICIICHUEM
pacronararotcst OJmke K BHenrHer mosepxunocta CH.

4) Cnenyet u30erath HEIOCPEJACTBEHHOT'O CONPUKa-
caHus OIOKOB MexIy coboif. CormpHKacaromuecs 1o-
BEPXHOCTH JKEJIATEITbHO EPETOKUTh TETUIOTPOBOISIIICH
PE3HMHOM IS raleHsT MEXaHIMYECKUX BUOPALIUIA 1 aKy-
CTHUYECKUX KOJICOaHM.

5) Bcro KOHCTPYKITHIO CHHTE3aTopa PEKOMEHTyeTCs
MIOMECTUTh B aKyCTUUECKHUH HKpaH TakK, YTOOBI HA €T0
TTOBEPXHOCTH BBIXOJMIIN TONBKO BeIxoaHbIe CBU-pazne-
MBI bIoKk uTaHms 1 ynpaBieHns Kak HanOoIee TerIo-
BBIJICIIAIONINI 1 HANMEHEE TyBCTBUTEIIBHBIN K BHOPAIIIH
MOYKET OBITh YaCTHIO BHEIITHETO aKyCTHIECKOTO SKpaHa.

Puc. 3. Ilpumep xoHcTpykiuu CH

[Tpumep korcTpykiuu CY, pa3paboTaHHOTO B COOT-
BCTCTBUU C M3JIOKCHHBIMHU NPpUHOUTIAMU, TPEACTABIICH
Ha puc. 3.

YyuureiBas cJ10’)KHOCTE ¥ 0TBETCTBEHHOCTH CY 1151 Co-
BpemenHoi PJIC, nepBoouepenHoe 3HadeHnEe MeeT odec-
TIEYEHNE €r0 BHICOKOM 3KCITyaTallnOHHON HaIeKHOCTH,
KOTOpast TOCTUTAETCS TJIaBHBIM 00pa3oM BBIOOPOM 3Jie-
MEHTHOH 0a3bl, COOTBETCTBYIOIINX MAaTEPHATIOB H TEX-
HOJIOTHH.

Br160p aseMeHTHOM 6a3bl IPOU3BOUTCS 11O KPUTE-
puro 3¢ dextuBHOCTN 1 HagexHOCTH. [IpHu 3TOM TIpen-
MIOYTEHHE OTAACTCS OUTIOISPHBIM U TIOJIEBBIM TPAH3UCTO-
paM ¢ BO3MOKHO OOJIBIIMM yCHJICHUEM, HU3KUM ypPOB-
HEM IITyMOB U MTOBBIIIIEHHOHN HAE)KHOCTBIO.

B xauectBe marepuana juis CBU-miar nenecoodpas-
HO MPUMEHATH THOKHE (DOJILIMPOBAHHBIC OPTraHUYESCKHUE
JIIDNICKTPUKH (JIFOpouIbl). VIX MprMeHEeHNEe 3HAUUTEIBHO
YOPOIIAET U YJSHICBISET TEXHOJIOTHUIO M3TOTOBJICHHUS
CBY-mutat, obecrieurBast B TO e BpeMsl KX BBICOKOE Ka-
YEeCTBO M HAJIE)KHOCTD.

Hcrnonp30Banne KOPIyCHPOBAHHBIX AKTHBHBIX dJIe-
MEHTOB BIUIOTH 70 4acToT 18 I'T'11, 3aluIieHHbIX YHII-
pesucTopoB u 30104eHbix CBY nevatHbIx miat odecrie-
YHBAET BBICOKYIO DKCIUTYaTallMOHHYIO HAJECKHOCTh y3-
JIOB U OJIOKOB.

fkk

NznoxeHHble co00paxKeHHs, Kacarouecs MpUHIU-
TIOB CO3/IaHUsI CHHTE3aTOPOB YaCTOTHI JJIsi COBPEMEHHBIX
PJIC, sBnsatorcs pesynbraroMm 6onee yem 20-1eTHeit pa-
6otsI crieranuctoB HUM «Opron» B TaHHOH 00J1acTH.
B nepuon ¢ 1986 no 2006 rr. Oblia pazpaborana ramma
BbICOKOKJIACCHBIX CY 111 COBpEMEHHBIX 0TEUECTBEHHBIX
1 3apy0exxHbIX 00pTOBBIX PJIC. JIoCTHTHYThIC BBICOKHE
TEXHUYECKHE 1 SKCILTYaTAllHOHHBIC XapaKTEPHUCTHKH TI0/I-
TBEPIKAAIOT PABUIILHOCTh IPUHUMAEMBIX PEIICHHH.
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\D,I/IOTGXHI/ILIGCKI/IX crelraabHOCTEH.

¥ Kaumaues H. H., Hosdaasnckuu B. A. OcHOBLI mexHoAo2UuU U koucmpy-\
uposanua 'HC CBY-duanasona.— M.: Texnocdepa, 2006.— 352 c.

Momnorpacus ocHOBaHa Ha COBPEMEHHbIX MPEACTABICHUSX O TEXHOJOIMH HU3TOTOBJICHHS U KOHCTPYK-
TOPCKO-TEXHOJOIMUECKOM MPOEKTUPOBAHUM THOpUAHBIX MHTerpaabHbix cxeM ([[MC) u mukpoc6opok
(MCB) CBY-nnanasoHa. B KHHre H3J102KEeHbI MEPCIEKTHBHbIE KOHCTPYKTOPCKO-TEXHOJIOIHUECKHE pe-
HIeHHs, MO3BOJSAIOLIINEe MO CPABHEHUIO C TPAJAHUIIMOHHBIMH YJAYUIINUTb 3JEKTPpHUYECKHE, TEeIJOBbIe, Ha-
Jle;KHOCTHBle M Maccorabaputuble xapakrepuctiku [MC u MCb CBY-nuanasona u Moayseit Ha UX
ocHoBe. OHa 6asupyercss HAa MPAKTHUECKUX U TEOPETHUECKHUX pe3yabTaTax, MOJyUeHHbIX aBTOpaMH B
pesyJ/bTaTe MHOTOJETHEH pabOThl B 1aHHOM HampaBJeHHH.

Knura npenHasHaueHa ajs CrneluMasncToB, 3aHUMAlOLIUXCs pagpaboTkoil Moayseil Ha ocHoBe [MIC u
MCBH CBY-nguanasona, a TakKe CrnelMasuCTOB-TEXHONOTOB CEepUAHOTN0 mpou3BoacTBa. OHa Takke
noJie3Ha JIJIsi aCUPAHTOB M CTYJAEHTOB BBICHIUX U CPEHUX yueOHbIX 3aBeleHHH 9JeKTPOHHBIX U pa-
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