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Jlurnekcepsl SIBISIIOTCST KJIIOYEBBIMM KOMITOHEHTAMH PA3JIUYHBIX CHUCTEM
CBA3M M PAAUOJOKAIMM, OOECHEUYHMBAIOIIMMU MPOCTPAHCTBEHHOE pa3JeieHUE
KaHAJIOB INpueMa MW nepenadd. B ganHONW paboTe mnpensiokeHa KOHCTPYKIIUS
nuruiekcepa L-nuamazona ayig paOoTbl Ha BBICOKOM YPOBHE MOIIHOCTH, YTO
HEOOXOJMMO, HAmpHUMEp, UIsl CHCTEM YIPaBJICHUS BO3AYIIHBIM JIBUKECHHUEM.
Paboune auamazonsl aumiekcepa 1024-1036 / 1084-1096 MI 11, ypoBeHb MHUKOBOM
MOIIIHOCTH MOXeT jocturatb 2 KBT. OCHOBHBIMH TpeOOBaHUSIMU SIBIISIOTCS
HU3KHME BHOCHUMBIE IIOTEPH, BBICOKOE COIJIaCOBAaHME U H3OJALUS KaHaJOB,
TEXHOJIOTUYHAsI KOMITAKTHAs! KOHCTPYKITHSI.

Jluruiekcep peaau3oBaH Ha OCHOBE OOBEMHBIX KOAKCHAIBHBIX PE30HATOPOB
CO CKAuKOM BOJIHOBOT'O CONPOTHUBJIEHUS (pacUIMpEHHE B BUIE JUCKA HA KOHIIE
MeTajuIn4ecKor TpyOku). BeiOpanHas KOHCTPYKILMS pe3oHaTopa B (hopme «rpuda»
oOecrieuynBaeT KOMIIAKTHBIA pa3Mep 3a CUET YKOPOUYEHHS DJIEKTPUUYECKON JJIMHBI
pe30HaTOpa, U MPUTOJIHA AJi1 pabOThl HA BEICOKOM YPOBHE MOUIHOCTH, Onaropaps
OTCYTCTBHIO MaJIbIX 3a30pOB C BBICOKOW HaIpsHKEHHOCTHbIO Mojs. B kadectBe
COIJIacyIoIIeH LIeNH Ha BXOJE JUIIEKCEepa BBEICHA OpUTMHAIbHAS MOAU(DUKALIMS
KOaKCHAJIbHO-TIOJIOCKOBOI'O Pa3BETBIICHHS] HA OCHOBE CUMMETPUYHOMN IMOJIOCKOBOU
muHuu. Hcxonas u3 TpeOoBaHWiI K TMOJ0CaM YacTOT, KaHAJIbHBbIE (QUIBTPHI
BKJIIOYAIOT 4 W S5 pe30HaTOpPOB, KOTOPbIE CKOMIIOHOBAaHbI B MPSMOYTOJIBHOM
KOpIyce AMIUIEKCEpa B BUJE MaccuBa 3x3 pe3oHaropa. Bce pesoHaTopsl U OKHa
CBSI3U UMEIOT HACTPOEYHBIE BUHTHI.

KomnproTepHoe MOJEnMpoBaHUE UILIEKCEPA OCHOBAHO HAa IMPUMEHEHUU
a3 PeKTHBHON KOMOMHUPOBAHHONW METOJMKHA CHHTE3a, BKIIOYAIOMICH CHHTE3
(GuUIBTPOB Ha OCHOBE MPUMEHEHUs allfapaTa MaTpHI] CBS3H, pEUICHUE 3aJady Ha
COOCTBEHHBIC 3HAYECHMS JJISI OAMHOYHOTO M JIBYX CBSI3aHHBIX PE30HATOPOB, U
MOJIHOBOJIHOBOE MOJENIMpOBaHUE (UIBTPOB U JTUIIEKCEPAa METOJOM KOHEUYHBIX
AIIEMEHTOB.

B pesynbraTe YuUCIEHHONW ONTUMM3ALMM JUIUIEKCEpAa  JOCTUTHYTHI
cnenyromue xapakrepuctuku. KCB B monocax npomyckaHus He npeBblmaet 1.2
(S11< - 22 nb), uzonsnus kaHanoB okosio 70 nb, u3MepeHHbIC BHOCMBIC IOTEPH B
MOJIOCE MPOMYCKaHHsl COCTaBisAOT okojio 0.5 nb, mnpenenbHbIl [OMYyCTUMBIN
YPOBEHb MMUKOBOW MOIIHOCTH TpeBbimaeT 2 kBt. Takum oOpazoMm, npeaioxeHHas
KOHCTPYKIIUS JUTIIIEKCEPOB o0ecrieunBaeT  JOCTHXKEHHE  TpeOyeMbIX
XapaKTEPUCTHK Tpu paboTe Ha BBICOKUX YPOBHSIX MOIIHOCTH, a JIaHHAA
KOHCTPYKITUSI MOXKET OBITh HCTIOJIB30BaHA B IPYTUX JAUAMAa30HAX YacTOT



Synthesis of L-band diplexer for high power operation
K.V. Kobrin, M.B. Manuilov

Diplexers are the key components of communication and radar systems
which provide the spatial selection of receiving/transmitting channels. The L-band
diplexer design is presented in this work for high power operation, for example, in
the air traffic control systems. The operational frequency bands are 1024-1036 /
1084-1096 MHz, peak power is about 2 kW. Main requirements for this class of
components are low insertion loss, high impedance matching and isolation of
channels, easy-to-manufacture compact design.

The diplexer is composed of cavity coaxial resonators with the step-wise
change of characteristic impedance (disk on the end of the metal tube). This kind
of coaxial resonator in the form of “mushroom” has a compact size due to the
shorter electric length of resonator and it is appropriate for the high power
operation as far as it doesn’t include small gaps with the high electric field
strength. As a matching circuit in the input of diplexer the original modification of
coaxial-to-strip-line bifurcation is proposed. In accordance with the requirements
to the pass-bands the channel filters include 4 and 5 resonators arranged in the
rectangular housing of diplexer in the form of array of 3x3 resonators. All
resonators and coupling windows have the tuning screws.

Computer aided design is based on the use of efficient combined synthesis
technique including the filter synthesis on the base of coupling matrixes, the
solution of eigenvalue problems for single and two coupled resonators and full
wave simulation of filters and diplexer by finite element method.

The following characteristics of diplexer have been achieved after numerical
optimization: VSWR within operational pass-bands is less than 1.2 (S11< - 22 dB),
the isolation of channels is about 70 dB, measured insertion loss is less than 0.5
dB, and the allowable peak power is larger than 2 kW. Thus, the suggested
diplexer design provides the required characteristics for high power operation and
this design may be employed for other frequency bands.



