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(Yxp.)

CrBopeHo ¢yHIamMeHTanbHI1 (I3MKO-MaTeMaTUYHI 3aca i CKJIAJHUX XBUIBOBUX CTPYKTYP,
HEOOX1H1 sl JOCHIIKEHHS 1 pOo3poOKH CKJIaJHUX KPUCTAJIOMOJIOHUX CTPYKTYp, a TaKOX
MPUCTPOiB OOpOOKM CUTHATIB Ha iX OCHOBI. P0O3po0sieHO y3arajibHEHYy IMIETaHCHY MOJIETh
0ap’epHUX CTPYKTYp PI3HOI XBWJIbOBOI mpupoau. IIpu anHamizi CTpykTyp IMII€JaHCHAa MOJEIb
JT03BOJISIE  CKOPUCTATUCS amaparoM Teopli HEOMHOPIMHUX JiHid mnepenadi. Ha ocHOBI
IMIIETAHCHOT MOJIeNII BCTAHOBJICHO 3aKOHOMIPHOCTI B3a€EMOJIi XBWJIb PI3HOI NPUPOAH 3
CKIIaIHUMHA CTPYKTYpaMH, YMOBHU PEC30HAHCHOI'O IMPOXOMKCHHA, 30KpEMaAa TYHCIIFOBAHHA, XBUJIb,
OTPUMAHO aHAJITUYHI 3aJIEKHOCTI JUIl BJIACHUX 3HAY€Hb YacTOTH Ta eHeprii (y BUIAAKY
KBaHTOBO-MEXaHIYHUX CTPYKTYp) Ta IHIIUMX HapamerpiB. Po3pobieHo y3araibHEHY MOJIENb
TpaHCBepCaIbHOTO (UTbTpa IS MOJCITIOBAHHSA KPHUCTAIOMOMIOHUX CTPYKTYp 3 JOBUIBHOIO
IMITETAHCHOIO 3aJICKHICTIO. Y3arajibHEHAa MOJENb TPAHCBEPCATBHOTO (UIBTPA BiIPIZHIETHCS
MO>KJIUBICTIO 11 3aCTOCYBaHHS JUIsl CUHTE3y CKJIAJHUX XBUJIBOBUX CTPYKTYp PI3HOI HMpUpOIHU 3
3aIaHUMH  XapakTepuctukamMu. Ha oOCHOBI 11i€i Mojenmi 3ampomoHOBaHO, po3poOJeHO i
amrpoOOBaHO METOIW aMILTITYAHOI W ¢a3oBoi amoam3allii KpPUCTAIOMOMIOHMX CTPYKTYpP JUIS
(hopMyBaHHS BUCOKOCEIEKTUBHUX XapaKTEPUCTUK MPUCTPOIB 0OPOOKH CUTHAIIIB.

(poc.)

Coznanbl  (yHIamMeHTalbHbIEe (PU3MKO-MATEeMAaTUYECKHE OCHOBBI CJIOKHBIX BOJIHOBBIX
CTPYKTYp, HEOOXOJMMBIE JUIsI MCCIENOBAaHHUS U Pa3pabOTKH CIOXKHBIX KPHCTAIONOI00HBIX
CTPYKTYp, a TaKXe KpUCTaNIONOJOOHBIX YCTPOHWCTB 00paboTku curHainoB. Paspaborana
00001IeHHass UMIIeJTaHCHAsT MOJIeNb OapbepHBIX CTPYKTYP pa3HOW BoJHOBOW mpupoabl. [Ipu
aHaJlu3e CTPYKTYp MMIIEaHCHAs MOJENb I03BOJISET BOCIOJb30BATHCS alMaparoM TEOPUHU
HEOJHOPOAHBIX JIMHUK mnepenaud. Ha ocHOBe UMMMENaHCHOM MOJENU  YCTaHOBIIEHBI
3aKOHOMEPHOCTH B3aUMOICUCTBUS BOJH Pa3HOM MPUPOJIBI CO CIOKHBIMHU CTPYKTYPAaMHU, YCIOBUS
PE30HAHCHOTO MPOXOKICHHS, B YACTHOCTH TYHHEIMPOBAHUS, BOJH, MOJy4YEHbl aHATUTHYECKHE
3aBUCHUMOCTH JUIsl COOCTBEHHBIX 3HAYEHUH 4YacTOThl M OJHEpPruM (B CIy4ae KBaHTOBO-
MEXaHUYECKUX CTPYKTYp) U JApyrux mnapamerpoB. Pa3paborana o0OoOmieHHass MOJAETb
TpaHCBepcalbHOrO  (QUIBTpPa IS MOJCIHUPOBAHMS  KPUCTAIONOJOOHBIX  CTPYKTYp C
MIPOU3BOJILHOM UMIIEAACHOIO 3aBUCUMOCTHI0. O000IIeHHasT MOAENh TpaHCBEPCATLHOTO (PUIbTpa
OTJIMYAETCS BO3MOXHOCTBIO €€ MPUMEHEHHS JJIsi CHHTE3a CIOKHBIX BOJHOBBIX CTPYKTYpP Pa3HOM
MPUPOABI C 3aJlaHHBIMHM XapakTepucTukamu. Ha ocHoOBe »5TOH MOJENU MPeanoKeHHl,
pazpaboTaHbl ¥  anmpoOMpPOBaHBl  METOABl aMIUIMTYAHOW ©  ($a30BOM  amoJu3aluu
KPUCTAJIOMOAO0HBIX CTPYKTYp Ui (OPMUPOBAHUS BBICOKOCENEKTUBHBIX XapaKTEPUCTHK
YCTPOMCTB 00paOOTKH CUTHAJIOB.

(aHra.)

Fundamental physics and mathematics principles of complex wave structures needed for
research and development of complex crystal-like structures and signal processing devices based
on them were created. The generalized impedance model of different wave nature barrier
structures is developed. In the analysis of structures impedance model allows use of the
nonuniform transmission lines theory. Based on the impedance model lows of different nature
waves interaction with complex structures, passing resonant conditions, including tunneling,
waves, analytical expressions for eigenvalues of frequency and energy (in the case of quantum-



mechanical structures) and other parameters are established. The generalized transversal filter
model for modeling crystal-like structures with arbitrary impedance dependence was worked out.
The generalized transversal filter model differ possibility of its application to the synthesis of
complex wave structures of different nature with desired characteristics. Based on the model
methods of amplitude and phase apodization of crystal-like structures to form a highly
performance signal processing devices were proposed, developed and tested.
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5. IlopiBHsIHHSA 3i CBITOBUMH aHAJIOraMHU.

Pesynbratu BimnmoBigaroTh CBITOBOMY piBHIO. Iligxoam 1o aHamizy ¥ cuHTE3y
KPUCTAJIONOIOHUX CTPYKTYp MPUCTPOiB OOpOOKM CHUTHAJIiB Ha OCHOBI Yy3arajibHEHHX
IMII€IaHCHOT MOJIeJI 1 MOJEN1 TpaHCBEPCaIbHOTO (hUIbTPA BIAPIZHIIOTHCS Bl BIIOMHUX METOJIB
CYTTEBUM CIIPOLICHHSIM MOJIEIIOBAHHS, HAOYHICTIO, MOJKJIMBICTIO BUKOPUCTaHHS aHAJIOTIH 3
PI3HUX TEXHIYHUX OOacTen.

6. ExonomiuHa npuBadIuBICTh /151 MPOCYBAHHA HA PUHOK.

Pesynbratn poboTm 3abe3neuaTh cyrTeBe (y pasu, ab0 Ha TMOPSAOK) TMOKpAIIEHHS
TEXHIYHUX MOKa3HUKIB €()EeKTUBHOCTI MPUCTPOIB OOPOOKH CUTHAJIB Ta CUCTEM Ha iX OCHOBI, L0
CKJIAJIa€ MATPYHTS JJI BIAMOBIIHOT €EKOHOMIYHOT €(h)eKTUBHOCTI.
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00poOKM CHUTHAIIB ampoOOBaHO B MakKeTaX MIKPOCMYXKOBUX (UIbTPIB HMIKHIX YacCTOT.
MoXIHBO BHKOHAHHS JOCIIIHO-KOHCTPYKTOPCBKUX POOIT 1O po3podili KOHCTPYKTOPCHKO-
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» Length: 26.7 mm > Length: 17.2 mm

arameters: LP filter equivalent circuit;
»n=3;
» Chebyshev characteristic; L L
»>f.=1GHz; _ T |
>Passband ripple 0.1dB; o TC Zy
»L =8.209 nH C = 3.652 pF. '

I TRANSFER CHARACTERISTICS
11 OF LP FILTERS

» 1 — Traditional LP filter;

» 2 — LP filter based on combine
EClIs (experimental);

» 3 — LP filter based on combine
ECIs (calculated).

The calculated and experimental values:

f.. 7.and6.9 GHz.
H ~33.5 and —33.0 dB.
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