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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6bka TexHosorii HafgnpoBinHoi MeTani3alji i 6araTropiBHeBOi po3BoaKy cyoMmikpoHHUX cTpykTyp BIC /HBIC

Ha3sBa po6oTH aHIJIilICbKOIO:

Development of superconducting technology and multilevel metallization wiring submicron structures LSI / VLSI

PedepaT ykpaiHCbKOIO:

PEOEPAT 3sit npo HJIP: “Po3po6ka TexHoJIoTii HaAnpoBigHoi MeTani3alii i 6araTopiBHEBOI PO3BOJKA
cyomikponnux ctpykryp BIC/HBIC” 31 c., 7 puc., 1 1ab6i., 20 mxepesn. O6'€KT HOCIIIKEHHS — €1eMEHTHU
iHTerpasbHUX NpUIagHUX cyomikpomeTpoBux cTpykTyp BIC /HBIC. MeToto po6oTu € po3podKa TeXHOJIOrii
BUTOTOBJIEHHS MillleHEN i MarHeTPOHHOTO OCAJPKEHHS1 3 BUKOPUCTAHHSIM IUIBOK 1151 6araTopiBHEBOI PO3BOJKA
GaAs-cTpyKryp Ha Si-nigknaaxkax. Metogy qOCiI)KEHHS — CUCTEMHUM METOJ, III3HAHHS, I0€JHAHHS
3arajibHOHayKOBHUX Ta CIeLjiabHUX METOiB NOCiIKeHHS], aHai3y i cuHTe3y, inAyKuii Ta nenykuii, abcTparyBaHHs
Ta y3araJbHEHHS. PO3IJIIHYTO TEXHOJIOTIYHI aCIIEKTH BUKOPUCTAHHS HAAIIPOBIAHMX MaTepiaiB Ta I0Ka3aHo
MOSKJIMBICTb BUTOTOBJIEHHS MillleHE! 11711 MarHETPOHHOTO OCAIKEHHSI IIJTiBOK /1151 GOPMYBaHHS KpionpoBigHOi
po3BogKu B cTpyKTypax BIC Ha ocHOBi GaAs. Bu3HaueHHi TeXHOJIOTIUHI METOAM i peKNMU Ta PO3POOIIEHO
BHUCOKOe(EKTUBHY TEXHOJIOTiI0 BUTOTOBJIEHHS KpiocIiaBiB Ha ocHOBI Al, Nb, V 3 nomimkamu Si, Ge ta P3M Ta
MarHeTpOHHOro (pOpMyBaHHS HaJIIPOBiIHUX ILJIIBOK i3 CIJIABiB aJIlOMiHil0, Hi06i10 Ta BaHaAil0. 30Kpema
BCTAHOBJIEHO TEXHOJIOTIYHi pEKMMU (BEJIMYMHA iOHHOTO CTPYMY, IPUCKOPIOI0YA HAIIPYTa, MIBUAKICTh OCAIKEHHH,
CKJIaJ I171a3MHU, PiBHOMIPHICTh KOMIIOHEHTIB I10 [liaMeTpy KpeMHieBoi nifgxiaaxu) ski 3a6e31evyyoTh TOBIIUHY I1J1iBOK
Ha piBHi 0,6-1 MkMm. He3HauHi TepmomexaHiuHi Hanpyru (6i71s1 1 kI'/cm2) Ta Mannii po3mip 3epHa (~10 HM) LO3BOJISITh
IOCSITTY BiMIiHHO] azresii ocapkeHux IIiBOK Ta ¢poToiTorpagdiero cpopmMyBaTy TONOJIOTIYHNAN PUCYHOK
CyOMiKpOHHMX PO3MipiB. JJOCIIiIPKEHO MapaMeTpH i XapaKTepruCcTUKU No1b0BUX GaAs-Tpan3uctopis LIoTTki (BucoTa
6ap’epa Illortki 0,5-0,8 eB, ¢pakTop HeineanbHOCTI 1,2-2 Ta Hanpyry npoboto 6ap’epa lloTTki 15-30 B) Ha romo- Ta
reTepoCTPyKTypax Ta BU3HAUYEHI MeTOIU NifiBUIeHHS ix mBuaKomii Ta crpykryp BIC. [TokazaHo, 1m0 306i/bIIeHHS
mBuakozii crpykryp BIC /HBIC Ha apcenifi rajiio gocsaraeTbCsi BAKOPUCTAHHSM TEPMOCTIMKUX KpioMaTepiaJiB B
POJIi e7IeKTPO/IiB 3aTBOPA, IMPOBIJHUKIB i KOHTAKTIB CTiK-BUTOKOBUX 00JIaCTEN MOJIbOBUX TPAaH3UCTOPIB [IIOTTKI
(TITTI).

Pedepar aHIJIiHCBKOIO:

Report on Scientific research work: "Development of technology of superconducting metallization and multi-level
wiring of submicron LSI /VLSI structures" 31 p., 7 figures, 1 table, 20 sources. The object of research is the elements
of integral instrument submicrometer structures of LSI/VLSI. The purpose of the work is to develop the
technology of manufacturing targets and magnetron deposition using films for multi-level wiring of GaAs
structures on Si substrates. Research methods are a systematic method of cognition, a combination of general
scientific and special research methods, analysis and synthesis, induction and deduction, abstraction and
generalization. The technological aspects of the use of superconducting materials are considered and the
possibility of manufacturing targets for magnetron deposition of films for the formation of cryoconductive wiring
in GaAs-based LSI structures is shown. Technological methods and regimes have been defined and a highly
effective technology for the production of cryoalloys based on Al, Nb, V with impurities of Si, Ge and PZM and
magnetron formation of superconducting films from aluminum, niobium and vanadium alloys has been developed.
In particular, the technological regimes (size of the ionic current, accelerating voltage, deposition rate, plasma
composition, uniformity of the components across the diameter of the silicon substrate) that ensure the thickness
of the films at the level of 0.6-1 um have been established. Insignificant thermomechanical stresses (about 1
kg/cm2 ) and small grain size (~10 nm) will allow to achieve excellent adhesion of the deposited films and to form a
topological pattern of submicron sizes by photolithography. The parameters and characteristics of GaAs field-



effect Schottky transistors (Schottky barrier height 0.5-0.8 eV, imperfection factor 1.2-2, and Schottky barrier
breakdown voltage 15-30 V) on homo- and heterostructures were studied and determined methods of increasing
their speed /
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: [TaTenT Ha BuHaxin N 125141. Vkpaina. Crioci6 enekTpodisndHOro 4iarHocTyBaHHs
cyomikponnux ctpykryp BIC/ Hosocspauii C.IL., O3ynpnsa B.C., I'pura B.M., HoBocspnauii C.B., Mang3iok B.L;
[TpukapniaTchkuil HalioHAIBHUN yHiBepcuTeT iMeHi Bacums Credanuka. — a201907077; 3assi. 25.06.2019;
20.01.2022, 6ro71. N2 3 /2022.

Hazpa HTII aHrsifchKoO: Patent No. 125141. Ukraine. Method for electrostatic diagnosis of submicron
structures BIC/ Novosyadliy S.P., Dzundza B.S., Griga V.M., Novosyadliy S.V., Mandzyuk V.1.; Vasyl Stefanyk
Precarpathian National University - a201907077; dec. 06 /25 /2019; 01/20/2022, bul. No. 3 /2022.
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