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Pabota nmocesieHa pa3paboTke KOHCTPYKIIMK Y TEXHOJIOTHY U3TOTOBJICHUST KpeMHUEeBOM KoMMyTartmoHHo miatel (KKIT), a Takxke
9KCTIEPUMEHTAIBHBIM HCCIIeNoBaHusIM TipreMoriepenatoniero Momyiist (ITIIM) X-nuamasona, peaqn3oBaHHOTO Ha €€ OCHOBE.
TMokasaHo, uTo Hapsiay ¢ «kyuaccudyeckoit» TSV texHomorueit, ais usroropieHuss KKIT MoryT ObITh MCIOIb30BaHbl OPUTUHAIbHbIE
KOHCTPYKTUBHO-TEXHOJIOTMUYECKUE PEIICHUSI, OCTYITHBIE TSI POCCUMCKIX KPEMHUEBBIX MMPOU3BOACTB. PaccMOTpeH onvH 13 KOH-
CTPYKTUBHO-TEXHOJIIOTMYECKUX BapuaHTOB, peann3oBaHHbli B [TAO «Mukpon» nu AO «HIIIT «Pamuii», mpuBeneHbl pe3yJabTaThl
9KCIMEepUMEHTANbHBIX MccaenoBaHuii [TTTM X-auanazoHa Ha KpeMHHUEBOM KOMMYTallMOHHOM Tutate. [lokasaHo, 4TO pacCMOTpEeH-
HO€ KOHCTPYKTUBHO-TEXHOJOTMYECKOE PellieHUe MO3BOJISIeT JOCTUYb MHOTOKPATHOTO YIy4IIEHUs MacCOrabapuTHBIX MoKa3aresneit
[IITM npu coxpaHEeHUU NEKTPUYECKUX MapaMeTpOB MO OTHOIIEHHUIO K €ro peaiu3alMyd Ha OCHOBE HU3KOTeMIIepaTypHOil kepa-
MMKH UM Ha MHOTOCJIOMHBIX MOJMMEPHBIX MeYaTHBIX T1aTax.

Karouesvie crosa: npuemonepedarowuii mooyas; X-ouanason; TSV-mexnonoeus; KpeMHUe8as KOMMYMAayUOHHAS NAAMA; MOHKONAEHOUHble
KOHOeHcamopbl.

The work is devoted to the development of the design, the silicon commutation board (SCB) manufacturing technology and the
experimental studies of the X-band transmit-receive module (TRM) realized on board basis. It is shown that along with the “classical”
TSV technology for the manufacture of SCB, original design and technological solutions available to Russian silicon plants can be used.
One of the constructive and technological options implemented in “Mikron” PJSC and “NPP “Radiy” JSC has been considered.
The results of experimental studies of the X-Band TRM on a silicon commutation board have been presented. It has been shown that
the considered constructive-technological solution allows achieving a multiple improvement of the TRM mass-dimension parameters
while electrical parameters are not changing with respect to its implementation based on low-temperature ceramics or on multi-layer
polymer printed circuit boards.

Keywords: transmit-receive module; X-band; TSV technology, silicon commutation board; thin-film capacitors.
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oHHbIX T1aT (KKIT) B COOTBETCTBUU ¢ KOHCTPYKTUBHO-TEXHOJIOTUYE-
CKUMU NPUHUMIIAMU, U3JIOXKEHHBIMU B [1, 2], npUHUMITIUATBHO Tpe-
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BaHHbIE KOHJIEHCATOPHI TUTIA «METaJlJI — IUDJIEKTPUK — MeTaJlJI» pea-
JIN30BaHbl OOBIYHBIMU MeTOAaMU KpeMHUueBoi TexHoisoruu. CBY

MUKPOITOJIOCKOBBIC IMHWUW U3TOTOBJICHEI HA CBY neyaTHBIX MJaTax

un cmoHTuposaHsl Ha KKII ananornuno kpucramnram UC u MUC. Puc. 1. Yeaoenuiii nonepeunwiii paspes peaauzogeannoeo IHITM
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Puc. 2. 3D-mo0ens (a) u pomoepagus (6) sxcnepumenmanvhozo oopasya ITTTM
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