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2. Increase of filter selectivity of radio engineering devices with the help of expofunctional signals

Pedepar:

1. 1. O6'exT - BUGIPKOBICTh YaCTOTHOCEJIEKTUBHUX BY3JIiB PaflioTEXHIYHUX NPUCTPOIB. [IpenmeT - minBuLieHHS
BUOIpKOBOCTI QiNbTPiB paflioTEXHIYHUX IPUCTPOIB 32 AOIOMOIOI0 €KCIIOPYHKIIOHAJIbHMX CUIHAJiB. MeTonu
JOCJIIPKEHHS: METOAM TEOPii €JIEKTPUYHYX Kijl, METOIY MAaTEMAaTUYHOIO MOJIEJIIOBAHHS, METOAM iIMITalliiHOTO
MogeoBaHHsa Ha EOM, aHaniTU4Hi METOIU NOCIIKEHHS €JIEKTPUYHUX XapPaKTEPUCTHK KiJll i cepefoBull, 10
3[,aTHi IPOBOJUTU €JIEKTPUYHUI CTPYM, METOIX OTPMMAaHHS HAYKOBUX PE3YJIbTATiB HA OCHOBI HATYPHOTO
€KCIIEPMMEHTY 32 JI0IIOMOT0I0 MakeTa. TeopeTuyHi Ta MpakTU4Hi pe3yJbTaTU: 3alIPOIIOHOBAHO METOJ, BUBHAYEHHS
BEJINYMHY NIapaMeTpa , HeOOXigHOI 17151 KoMIIeHcalii JoBibHUX BTpaT B LC-QinbTpax npu eKCrno@yHKLUiOHAIbHUX
Iisix. TeopeTuyHo i eKcrepuMeHTaNbHO gocaimkeHi LC-GinbTpu 3 [OBiTbHUME BTpaTamu Ipu
ekcnodyHKIioHanbHUX Oisx. [IpoBeneHi [ocinKeHHs TOBOASTS, 110 32 LOIIOMOTO0I0 €KCIIO(MYHKIIOHATbHUX
CUTHAaJIiB MOXJIMBO MiABUIMTY YaCTOTHY BUOIPKOBICTb BKazaHUX ¢inbTpiB Ha 3 - 20 %. Briepie oTpuMaHo
($hopMyM BTOPUHHUX [TaPAMETPiB OJHOPIAHOI JIiHii TpU eKCNodyHKIIOHANIBHUX [isIX, 3a[IPOIIOHOBAHA aHAJIITUYHA

dhopmysia po3paxyHKy BEJIMYUHU [TapaMeTpa eKCIIoyHKIiOHAJIbHOIO CUTHAIY , HEOOXiAHOI 1151 KOMIIeHcallii BTpat



B OJHOPIJHUX JIiHiSIX. 3alIpOIIOHOBAHA AHAJIITUYHA MOJIEJIb OGHOPINHOI JIiHii 3 4aCTOTHO3a/IEKHUMU IIEPBUHHVMU
napamerpami R i G pu ekcriodyHKIiOHaNBHUX JisiX. 3allpOIIOHOBAHO METOJ, BUBHAYEHHS BEJIMUMHU [1apaMeTpa
eKCoQYHKIiOHaJbHOTO CUTHAJy , HEOOXiIHOI 117151 KOMIIeHcallii BTpaT B CMy>KKOBUX (pinbTpax. [TokasaHo, 110,
Iit04M eKCIOPYHKIIOHAJIbHUM CUTHAJIOM Ha MOJIEJIb PEATIbHOTO 4X-PE30HATOPHOTO MiKPOCMY>KKOBOTO (DiNIbTpa,
MOJKJIMBO IMOJIMIIUTY 0r0 4acTOTHY BUOipKOBicTh Ha 30 %. EKCiepuMeHTaNbHO HiTBEPIKEHO, IO
eKCcnoQYyHKIiOHaNbHUI CUTHAJ 30aTHUIN KOMIIEHCYBAaTU BTPATH, 10 iCHYIOTh B IT'€30KE€paMiYHUX PE30HATOPAX i
II0Ka3aHO MOXUJIMBICTb KOMIIEHCAllil BTPAT B YaCTOTHOCEJIEKTUBHUX €JIEKTPUYHUX KOJIaX, 100y10BaHUX Ha

II'e30KepaMiuHUX PE30HATOPaX, IO J03BOJIL€ MOKPALIUTHU iX YACTOTHY BUOGIPKOBICTb.

2. 3. The object is the selectivity of frequency-selective nodes of radio devices. The subject is an increase of the
filter selectivity of radio devices with the help of the expofunctional signals. Research methods: methods of the
electric circuit theory, methods of the mathematical modeling, simulation on the computer, analytical methods of
research of the electric characteristics of circuits and environments of conductivity, methods of scientific results
receipt on the basis of natural experiment with the help of a prototype. Theoretical and practical results: the
method for determination of required value of parameter of expofunctional signal for asymmetrical loss
compensation in LC-filters under expofunctional excitations is given. LC-filters are theoretically and
experimentally researched with arbitrary losses under expofunctional excitations. The research proved that the
expofunctional signals can be used for increase of frequency selectivity of the filters on 3 - 20 %. The first time
mathematical expressions for the secondary parameters of homogeneous lines under expofunctional excitations
are given, expressions for calculation of required value of parameter of expofunctional signals for loss
compensation in the segment of homogeneous line is proposed. The analytical model of homogeneous line with
frequency dependent primary parameters R and G under expofunctional excitations are given. The method of
determination of value of parameter of expofunctional signal for loss compensation in strip-line filters is given.
The research results prove the fact the expofunctional signal can be used to increase the frequency selectivity of
4-resonators microstrip filters on 30 %. The experimental research showed feasibility of losses compensation in
piezoelectric resonators with the help of the expofunctional signals what allowed increasing of selectivity of filters
built on piezoelectric resonators that allows to improve their frequency selectivity.
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