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(yxp.)

HanoenexkTpoHHiI MpUCTpOi OOpOOKM CHUTHANIB Ha OCHOBI KPHUCTaJOMOMIOHUX CTPYKTYp €
HOBITHBOIO €JIEMEHTHOIO 0a3010 iH(OpMAIIHHUX Ta TEICKOMYHIKAI[IMHUX CHUCTEM. 3ampOrOHOBAHO
PE30HAHCHO-TYHENbHI KPUCTANONOAIOHI CTPYKTYpPH Ta MPHUCTPOi Ha iX OCHOBI 3 TPAHUYHO BHCOKOIO
CHEKTpaIbHOI BHUOIpHICTIO Po3po0ieHO BHCOKOE(HEKTHBHI MIKPOCMYKKOBI TPHCTPOI 0O0pOOKH
curHaiieB HBY gianazony. [y minBuiieHHs: e(heKTUBHOCTI BUKOPUCTAHO KPUCTANIONOAIOH] CTPYKTYpH
B PEKHMMax pe30HaHCHE TYHEIIOBAaHHS — 3BHUaiiHe TyHemoBaHHs. CIijibHE BUKOPUCTAaHHS IIUX €(heKTiB
3a0e3neuye MakCUMalbHY pO3B’S3KYy CHUTHAJIB B CMYyrax MpOIYyCKaHHsA 1 MoaaBiieHHs. Po3B’s3ky
curHaniB nokpaimierno 3 40 n1b no 60 ab 31 3MeHIIEHHSAM Ta0apuTiB MPUCTPOIB MPHUOIU3HO B 2 pa3u.
Po3pobsieni mpucTtpoi MarOTh Taki XapaKTEPUCTHKW IMPOIYCKAHHS: CMYTroBa, BY3bKOCMYIOBa,
HU3bKOYACTOTHA, PEKEKTOPHA. 3 METOI0 CTBOPEHHS BUCOKOBUOIPHUX KPUCTAIOMOAIOHUX MPUCTPOIB HA
OCHOB1 KOHIICTIIi IMIEAaHCY pPO3pOOJICHO Yy3arajlbHeHy MaTeMaTH4YHY MOJIeTb KPHUCTAIOMOAIOHMX
cTpykTyp. Po3pobneHa Mopenb BiApI3HAETHCS (PI3UYHOIO HAOYHICTIO Ta MOXIIUBICTIO CHHTE3Y
CTPYKTYp 3 3aJJaHUMHU XapaKTepUCTHKaMU. BUKOHaHO po3poOKy Ta eKCIepUMEHTAIbHE JOCIHIKEHHS
HOBHMX BHCOKOBHOIPHHMX OJHO- Ta 0arato0ap’€pHHMX pPE30HAHCHO-TYHEIBHUX CTPYKTYpP Ta MPUCTPOIB.
Po3pobiieHo ¢i3uKko-TexHIUYHI OCHOBH PE30HAHCHO-TYHEIBHUX KPUCTAIOMOIIOHUX MPUCTPOIB 0OPOOKH
CUTHAJIIB, 10 BKJIIOYAIOTh MaTeMaTHuHi, (i3U4HI Ta KOMII IOTEpPHI MOJEJ aHaji3y Ta CHHTE3y TaKuX
CTPYKTYp, AQHATITHYHI CITBBIIHOIICHHS MDK XapaKTEPUCTHKAMH Ta KOHCTPYKTHBHHUMH TapaMeTpaMHu
CTPYKTYpH, 3alaTeHOBaHI TEXHIYHI pilleHHA. Po3po0ieHO METOMMKY MpPOEKTYBaHHS MIKPOCMYXKOBHX
PE30HAHCHO-TYHEIbHUX KPUCTATIOMOIOHUX MPUCTPOIB 0OPOOKH CUTHATIB.

(poc.)

HanosnekTpoHHble ycTpoiicTBa 00pabOTKM CHTHAJIOB HAa OCHOBE KPUCTAIONOJAO0HBIX CTPYKTYP
SBIISIIOTCSL HOBEHIIEH 31eMeHTHON 0a30if MH(POPMALMOHHBIX M TEIEKOMMYHHKAIIMOHHBIX CHCTEM.
[IpennoxeHspl pe30HAHCHO-TYHHENIbHBIE KPUCTANIONOJ00HBIE CTPYKTYpPhl U YCTPOWMCTBA HA UX OCHOBE
C TMpenenbHO BBICOKOM CHEKTpaIbHOM M30upaTenbHOCThIO0. Pa3zpaboranbl BeICOKO3((EKTHBHBIE
MHUKPOIIOJIOCKOBBIE ~ yCcTpoiicTBa o00paboTku curHagoB CBY nguamasona. [lisg  TOBBIMICHHS
3(G(GEKTUBHOCTH  HCIOJB30BaHbl  KPUCTAUIONOJOOHBIE CTPYKTYphl B PEXKHUMax pPE30HAHCHOE
TYHHEIMPOBaHHE — OOBIYHOE TyHHEeNHpoBaHue. (COBMECTHOE UCIOJIB30BaHUE OHTUX A(PPEeKToB
o0ecreynBa0T MaKCUMAIbHYIO Pa3BI3Ky CHUTHAIOB B MOJIOCAX MPOMYCKAHUS U MOAaBIeHHs. Pa3Bsa3ky
curHasioB yayumeHo ¢ 40 n1b no 60 nb ¢ ymeHbmeHneM raGapuToB YCTPOWCTB MPUMEPHO B 2 pasa.
PazpaboTanHbie yCTpOHCTBAa UMEIOT TaKUE XAPAKTEPUCTUKH MPOIMYCKaHUS: TI0JI0COBasi, Y3KOMOJIOCHAs,
HU3KOYACTOTHAs, pexekTopHas. [l co3gaHus BBICOKOM3OMPATENBHBIX  KPUCTAILIONOAOOHBIX
YCTPOICTB Ha OCHOBE KOHIEMIMM HMMIIeJaHca pa3zpaboraHa oO0OOIIeHHAs MareMaThdeckas MOJEIb
KpUCTAIJIONOAO0HBIX CTPYKTYp. Pa3paGortannas monenb orinyaercs (U3MYECKON HArJsJHOCTHIO U
BO3MOYKHOCTBIO CHHTE€3a CTPYKTYp C 3aJaHHBIMU XapaKTepUCTHKaMu. BrinoiHeHa pa3spaboTka u
SKCIIEPUMEHTAJILHOE HCCIIEOBAHME HOBBIX BBICOKOM30UMpATENbHBIX OJHO-U MHOTr00apbepHBIX
PE30HAHCHO-TYHHEIBHBIX CTPYKTYp M YCTpoiicTB. Pa3paboTaHbl (M3MKO-TEXHUYECKHE OCHOBBI
PE30HAHCHO-TYHHENBHBIX KPUCTAJIONOAOOHBIX YCTPOWCTB OOpPaOOTKM CHUTHAJIOB, BKIJIIOYAOIIUE
MaTeMaTH4ecKue, (U3NYEeCKHe W KOMIBIOTEpHBbIE MOJENIM aHAIM3a M CHUHTE3a TaKUX CTPYKTYP,



AHAJIUTUYECKUE COOTHOIICHUS MEXKAY XapaKTepUCTUKAaMHM M KOHCTPYKTHBHBIMH IIapaMeTpaMH
CTPYKTYpBI, 3amaTeHOBaHHBIC TEXHUYECKHE perieHus. Pa3paboTaHa MeTOauKa MPOEKTUPOBAHUS
MHUKPOIOJIOCKOBBIX PE30HAHCHO-TYHHEIBbHBIX KPUCTAJUIONOA00OHBIX YCTPOICTB 00pabOTKH CUTHAIOB.

(aHrJj.)

Nanoelectronic signal processing devices based on crystal-like structures are the newest element
base of information and telecommunication systems. Resonant-tunneling crystal-like structures and
devices based on them with very high spectral selectivity are proposed. High-performance microwave
microstrip signal processing devices are developed. To improve the efficiency crystal-like structures
used in the modes conventional tunneling — resonant tunneling. Together, these effects provide
maximum decoupling of signals in the passband and stopband. Decoupling of signals is improved from
40 dB to 60 dB with decreasing size of devices about 2 times. The developed devices have such
transmission characteristics: bandpass, narrowband, low-frequency, notch. To create a highselective
crystal-like devices on the concept of impedance generalized mathematical model of crystal-like
structures was developed. This model is characterized by physical clarity and the possibility of
synthesis of structures with desired characteristics. Development and experimental investigation of new
highselective single- and multi-barrier resonant tunneling structures and devices is fulfiled. The
physical and technical bases of resonant-tunneling crystal-like signal processing devices, including the
mathematical, physical and computer models for analysis and synthesis of such structures, analytical
relationships between the characteristics and design parameters of the structure, patented solutions are
developed. The methodology of microstrip resonant-tunneling crystal-like signal processing devices
designing is developed.
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Ha puc. 1,a mokasaHo CTPYKTYpy BY3bKOCMYTOBOTO MiIKPOCMY>KKOBOTO (ibTpa Ha OCHOBI
€JIEKTPOMArHITHOKPUCTATIIYHUX HEOJHOpiaHOCTeH (1 — HEOMHOPIAHICTh, 2 — HU3BKOIMIICIaHCHUN

MIKPOCMYKKOBUM BIZIPi30K, 3 — JIPOTOBUM MpoBinHUK). Ha puc. 1,6 mpuBeneHoO eKcriepuMeHTaIbHy
(1) 1 pospaxyHKOBY (2) amIUIITyJHO-4aCTOTHI XapakTepucTuku ¢imbTpa. ExcnepumenrtanbHe
3HaYeHHHs cepeanboi yacTotu f;=3,14 I'T'm; excriepuMeHTaNbHE 1 PO3paXyHKOBE 3HAYCHHS IIHPUHH
CMYTH TPOIyCKaHHS 3a piBHEM —3 b 1 BHECEHUX BTpAT BIiAMOBITHO HopiBHIOWTHE 87 u 89 MIT,
2,612,0 nb [2].

ExcnepuMeHTanbHO JOCSATHYTO HAWBUINMX 3HAYEHb IMapaMeTpiB TPHUCTPOIB HA OCHOBI
eJIEKTPOMArHiTHUX KPUCTAJIB MPH MaJOMy YHMCIi HEOJHOPIAHOCTEH: MONABICHHS CUTHATY OULIbII, HIXK
Ha —60 1b npu BigHOCHIN cMy3i 85% 3a00poHeHOT 301U 1 cepenHiit yactoti 3,49 [T [1].



