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HCCJ|EAOBAHHE rpynnoBoro BpEMEHH 3A{,Ep?ItHBAHHfl B CBII
(pHAbTPAX

A.n. iftkl BK2B, B.B.gArO pv fr KO, B. B. RO H 14 H /vKp AI',l H A /

THE ANALYSIS OF GROUP TIME DELAY IN MICROWAVE FR.EQUENCY
FILTERS
A.p. I M KOV, V.V.Z ACO RU I Ko, v.v.KorVJN lJ KRAI N E /

Axqoragns, Onpe4e,reHur qacrorHbre xapanTe- Ahstregt' Th. frequency dependenc. of group time

p,cr11xg rpynnoBoro sa4epfi{HsaHae Bo,rHoBoAHbrx (pH- delay of waveguide filters on dual-mode resonators is

nr,.rpoB Ha AByxMo.q,oBrrrx pe3onaropax. Conocraer\eHrt defined. It is compared group time delay filters on dual'

rtacrorHble xapaKTepl,tcrltKlr q)fi.lrtrpoB lra AByxMoAoBbIX rnode and one-mode resonalorc,

H oJ,HOMOAoBbIX pe3oHaTopax'

Ilpt npoertnpgBannn gnrbrpon n qacr0Tn0*ff16ttparerbHrx gcr-

FO*CTB CtCTer cBgtln cBtI nnanasoaa oI,nofi f,3 onpBl'ers]ffrx xapa$Te-
pnc?f,r sBrgelcs RopaFHorspnocTb rpgrtm0B0ro EpeIeHn saIepIIiBAIIns
(rD3) ttl |lltraro B rrTopaTgpe H8 rle0rcs trocTET0rIHon f,H00praqHt|

n0 qacToTrrr tapafiTepnc?trrar fD3 B0tll0ButrHEf, 0H{brpoB n' B oco-

$egnOcrn, $[rbTpo[ c ncsD[0a.ltnnTnqecKnm xaparTepncTnram Ha

EBgxrgEgBEx BSIHSB9IR1; pmgga1gpax (ll$p]. fircsrcrnslt tafiIe trAH-
Hus o B.finsnrtr Ha qacrotnne xapanrepficlf,t$l fB3 sarUxanns B CDtl
gprb?pax, ofigcJtgBI[eIIHOrg noTepsm 3a cqe? c6tlg*g1ge$Ta.

Ilemn pa60r[ sBtrsrocb Hccre[0BaHne qsc!0THul( xapaKlepr|cTtll(

fD3 gsnotlorocHEt( Bo.[H0no$r[x 0n.[btp08 I{, B 08o68ttHocTll, qGTHpet$-

BeHH[f, grtbrpon c nceanooJtnltnrltqecron xapantepilc?tlfion Ha mP.

llccle[onanile 0cui1ecTn.[s.[0cb ngrer qttcilennrx sKcIIBpltreHT0B Ha 3BI

c nor0lb! pagpafoTaHnux raTsralnqecr}|r r0[etefi .

Iarerarnqecnas loletb B CIgqAe B0.[Il0B0trtltrl( oIlIbTpOB c tlg-

nocpe[crBeRHErf, crflsf,Itt npe[,cTaDrseT c000fi mtpttq$ paccesHtrs

nacra[noro coelfiHefins qeTfpef,n0I]cHt|lt0B, l(08m]rqneHtu paccegllfig

KOTOpIX f,BrsrTcs laTelaTt|qecnnru loletgln olposltoB 8otHo8ola n

[xagpail. orpaffiqf,Ban$tx pe$onaropf, Otltblpa. llpn aror gqnTEBarocb

gatgfianne B cTenfial( BoJtHoBo[a, 0dUcf,0BJeHH08 cKIlll-O00eK?0I.

Iarerarrqecras r0l,urb qe?rpox3B8Hnoro fi|tbrpa c n8eBloEtrf,n-

?nqecr0n rapaHrepf,crrron na [Bgx JIBP uparcrasr*er co6ol rarpf,Ilu
paccegHf,g, IlorgqGHHgr s nor0lbr qf,rtf,q8cHoro atropt?Ia llpoxlt8otb-
noro coelf,ncHns riloronorrcnnn0B CAq l| rarpnq pacce$lrs IBSrroIo-
Eff, pegonatopoB f, E,[8leHl0B c8g8n [2'Il.

Snaqenf,s peanrf,Bnrr cocrarrgtlnf,, ofscnerlngartrx rpefsergt
cBgllb IerIU opT0r0Ha"ibBrlf, norsoaHtrsln B fBUxI0IoBrx pes0Haropax
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rerls pcs0HaTopal|t Blqncrgrlef, leTol0l" roHtgpnlx tor0B B

?ps-npoToTilnB llg?sl nplpaEH;FaIrHI n0EllnqneHToB llpf, ,olf,Hotro-

cTEneHst 06o6leHHot qacToTn0fi pacc?p0lffi I,Is nBalparoD r0lsff

amporcilal|xx f, luHrqf,f, IIEnf,. flalel qepss' rotf0f,ttrsnrt
onpslc.lglTcg p8artf,Etllo npoBoll|roctf,, qepes fiotopls paccqn-

re0rcTDrgscrxe paslspr ateIGHToB cnssn lerlg peg0naTopa-

opToroHa.lbmlr role0aHtf,Itr n s.tsrtpnqecile l.txnil pes0naTopoB

nallon uproronatbnot costonrstlen tlors- lloc.lernne ropperrf,pg-

rrocrs pacqela xaparrsprclnK urb?pa Ha gBI'

D rafrnUax I n 2 npEBeIs1tI pegglblail pacq31a napaletpgB qe-

x$Eeangro grubtpa c allrtrTf,qecrol Xapaffieptctnn6l Ha IEgr
pe3on3T0paf,; a ||IenH0: roafln$aH?I cBgt]n 0pr0r0na.Ib-

roreoaHnn lle = I5il, root0nqnenr cBsen L8gxro[0Bnf, pesonaro-

I25, Be;llqxga R ofipatno ttponopqnouarbna{ Harpglegtrofi 106pol-
r11 fipalnxx s3eube3, rosllnqregr o$paTaqfl c3ssfi lU E1g Up0Bns

0,lln n 0,2818 cggr3atul3e1lgo. D TAfffrqax rarle flpf,Bs-
gnaqanns rapantrpoBanlloro $argxanng e n noloce salsprf,lanf,g

sgaqenng qacTo1r ll nOroCH salepl13anf,s 1f,,lbrpa-npolo-
. Snaqenf,s n, Il{, |,l2, I25 r ll noprnpoBarl r notoce npo-

ff,tbTpa.
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Tmr.{nre rncrolrre xapanrgprctf,rin sarsxasf,s n tB3 Borfioaof-
Hrr lf,rbrpoB [rpf,Eslenr Ha pnc. l n 2. B [aHHor crsqao oHtr ot-
nocgrcg n qerrpsxs8snHll ltrbrpar na l,Bgxror0Drx psgoHar0pax c
norocot rponscrafiils Z?IIq r 30lfq, qefftpittbnof, qacrulon t2tlq n
nstbcaql|sril 0.0lID"
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FIY{C, 1.'{ACTOTHbIE XAPAKTEFIK1CTHKH SATYXAHI4ff I
1-nBnOCA ntrBnyCKAHVlfr 87MI'I{ I e-n0ncEA npOnvCKAHylR 3g,MrU i

FI - CPEgHflg LIACTBTA.
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FIHC. e. LIfrCTOTHbIE XAFTAKTEFIHtrTkIKVI I'BSr
r-nBngCA ntrDnyCKAHlnfl 37Fll' l l i g-nO.flOCA nFOnyCKAHhf 361{l-ll;

Fl * CPEAH'Iff '{ACTOTA.

Ilerp$ffio satetf,Tb, rlro c Urenb:eruter norocf npongcrrafif,g
0ilrbrpa HspaBnorepH0c?b [03 gne.rfi:rrBasTcs. HepannorepHoctb r83
$BetrqtrBae?cs c giBsrlnqetrf,el Kpgrr|3nfl cHal0B tllJrbrpa, locTHrf,elofi,
HAnplISp, uBe.ErlIeHreI ng.fibcaqnn B noroce npofiscranng.

Conocranlef,ra qac?ont[x xapar?spncrf,Ii fBl,refursncnf,r Borno-
Bofitlf, ltt.[b?poB c HenocpslcTBeilnofi cBgsbr n qeTnpsx$BeHHIX 0AJtb-
?poD t|a trBslilo[oDrx EotttoBolHrx pesoHalopax n0Hasaro, rtTo npfi
olnHaroBol t|s6Hpals.[bH0crf, H0paBH0repHocrb tD3 qedftsBcrirx 00.ffr0-
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B0[trfl( 0nmrpon na 06ngnrx ofterHnx pes0Har0pax npHrepn0 B 1.4
pasa Oo.urre. IIpn 0T0r lrg psiilrrsaqntt onlnaronot ns6rparorbuocrn
rpe0gercs grsfirqentte nopsf$a qe6ulencr0r0 0xJrbrpa rtrnnrur Ha BfH_
fiIil[g "

thcreRune arcnepf,rexT[ na 3Bt nofiasarr, qro nolepn B crenrax
B0lHoDola' ofUc.ronnonnre crrn-sf0et(T0r, fipnnofist n sarernorg gne-
ffiqeHtl sargxaHns n HepaBH0repnocltt $arsr(aHils B troJoce np0ngcffa-
ilng. IIpn stor gre.lnqenxe sargxanns B 0r{.[b?pe Ha lBgxrolopnx pmo_
naropax nPil olrnaronflx gnaqenltgx ncdrpare.ilbnocrfi sarergg repbte,
qer B Bo.uHoB0[,tt0I onrbTpe Ha odUqHux o0ternnX pe$0HaTopax. rlro
nacaercs rracrorHHx xaparrepncrnn rB3 , T0 [,.[fl cBrl fHrb?poB Ha
[Egxrol0Bnr BonltoB0[F[x pes0Haropax r oonqHflx ofternfix pesoHero-
pax B ooeae qer 80I qacrf, no.fiocf npotlgcranrs not8pn B crenBar
B0.mfoBo[a Hs BrHgll Ha nl|x, a B octarbHofi qacrn norocr fipongcKa-
Hilg selgr n ne60Jrbr0ru ureHbreHnr HepaBH0repn0c?n rB3,

llnreparUpa

l. f,udsta Ch., Careron R., TanS lf "-Ch" Innovatlons ln
tlcrosave ftlters and tulttplexlng lletrorks for Conunlcatlons
Satalllte Systers. IEIE Tnans. ttcroravs Theors and Technlques,
uo l . , {0 ,  n0,  0 ,  lune,  lg l le ,D.F"  l l05- l t {9 .

2. lnaron A.ll., $aropgfino S.0., l(onnn A,D, Ana.lrs qacrornrx
xapaffTcpf,ctnr Bo.[trono[Hrx Onrbrpon GD{ na lr$xro[onrx pesonaro_
pox. ll-s IlIl{, nocBslennos 100-rerrr nsodperefirs pagng, It;1sB,

f,s l{ar!|c, tsg5.
Bi 3. finrennn n Ucrpotcrna CDq. IIol pel. tr"l|. locrpeceucroro,
t, I.: Palno r cnssb, 1!lg{, $g2c.
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