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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6s1eHHSs TexHOJIOrii OTPMMaHHSI OPi€EHTOBAHUX IJIIBOK HITPUAY aJIIOMiHis 3 I1'€30€JIeKTPUYHUMU

BJIACTMBOCTSIMMU [1JI51 OpraHisatlii pyHKuioHanbHUX MEMC-CTPYKTYp y CKJIafli HAHOEJIEKTPOHHUX KOMIPOK.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of technology for oriented films of aluminum nitride piezoelectric properties for the functional
organization of MEMS-structures composed of nanoelectronic cells.

Pedepat yKpaiHCBKOIO:

Po3p06s1€HO TEXHOJIOTTYHUI MApIIPYT OTPMMAaHHS HU3bKOTEMIIEPATYPHOI'O CUHTE3y OPi€HTOBAHUX IJIiIBOK HITpULy
aJIIOMIHis 1J151 CTBOPEHHS! QYHKIIIOHAIIBHUX €JIEKTPOHHUX KOMipOK. [IpoBesieHi focCii)KeHHs CTPYKTYpU Ta (i3uKo-
XiMiYHMX XapaKTepUCTUK TOHKUX IJIiBOK HiTpuza amomiHis (AIN) 1y1st ctBopeHHs QpyHKIioHanbHuX MEMC-
CTPYKTYp. YIIepIl€e BifIpalbOBaHi TEXHOJIOTIYHI PEXXMMHU CUHTE3Y OPi€EHTOBAHUX IUIiIBOK HITPUAY aIIOMiHis
METOJIOM MarHETPOHHOI'O PEAKTMBHOIO PO3NMUJIEHHS HA IIOCTIMHOMY CTPYMi 3 3aCTOCYBaHHSM aMiaka Ta CyMimri
as3oTa i aproHa, 10 A03BOJIMIIO aKTUBI3yBaTU CMHTE3 HITPUIHUX CIIOJIYK. BUKOHAHI NOCIiIKEHHS BILJIMBY PEXKUMIB
BaKyyMHOTO CITiBPO3NUJIEHHS Ha XIMIYHUI CKJIaf, CTPYKTYPHI, €JIEKTPUYHI, ONITUYHI BJIACTUBOCTI OPI€HTOBAHUX
IJIIBOK HITPUIY aJIlOMiHis Ha MiJK/IaAKax KpEMHig. BUKOHAHO aHasli3 OCHOBHUX TEXHOJIOTIYHUX METOIiB
OJIINIIEHHS €JIEKTPOHHO-()i3MYHUX BJIACTUBOCTEH IJIIBOK /1J11 OTPMMAaHHS KPUCTAIiIYHOI JOCKOHANOCTI mapis AlN,
SIKICHOI IIOBEPXHI Ta XOPOLIMX TPAHCIIOPTHUX BJIACTMBOCTEN. BCTaHOBIIEHO, IO [IJIs1 CUHTE3a ILJIiBOK HiTpUaa
aJIIOMiHisl HEOOXiTHO MoIepeHe BifkayyBaHHS BaKyyMHOI YCTaHOBKH 10 TUCKY 3aJIMLIKOBUX razis 7010-5 Ila,
nojava BU-3mimenHs Ha nigknagky (50 B, 10 MI'n) i notyxHicTs po3psny 300 i 500BT BifnoBigHO npu Temneparypi
nigknagxu 100 i 25°C. OTpuMmaHi TOHKI aloMiHi€eBi ITIBKY HITPULY METOJOM PEAKTUBHOTO BUCOKOYACTOTHOTO
MarHeTpOHHOTO PO3NUJIEHHSIM Ha pi3HOMaHITHUX mifknagkax: SiO2, poly-Al(111), poly-Pt(111), Si(100), Si(111).
Po3pobsieHa TOOoJIOTis €J1eKTPOiB KOMIPKY Ta TEXHOJIOT X HaHeCeHHs! Ha IJIiBKY HITpUay ajoMiHis ass

opraHizauii ¢pyHkuioHansHUx MEMC.

Pedepar aHIJIiHCBKOIO:

A process flow getting low synthesis of aluminum nitride films aimed to create functional electronic cells. Past
studies of the structure and physico-chemical characteristics of thin films of aluminum nitride (AIN) to create a
functional MEMS structures. For the first time fulfilled technological regimes of synthesis of aluminum nitride
oriented films by reactive magnetron sputtering on to uous stream using a mixture of ammonia and nitrogen and
argon, which allowed to increase the synthesis of nitride compounds. The research on the impact of vacuum
modes spivrozpylennya the chemical composition, structural, electrical and optical properties of oriented films of
aluminum nitride on silicon substrates. The analysis of the main technological methods to improve the electronic
and physical properties of films for crystalline perfection of layers of AIN, surface quality and good transport
properties. Found that for the synthesis of aluminum nitride films is needed to install a vacuum pump pressure of
residual gases 7010-5 Pa, giving RF bias to the substrate (50B, 10 MHz) and the discharge capacity of 300 and 500W
respectively at 100 and substrate 25°C. These thin aluminum nitride films by reactive RF magnetron sputtering on
various substrates: SiO2, poly-Al(111), poly-Pt(111), Si(100), Si(111). A topology electrode cell technology and their
application on aluminum nitride films for MEMS functional organization.

Inpexc YIK: 621.37/.39:621.317; 621.37/.39.002.56; 621.37/.39.001.4; 621.37/.39:658.562;
621.37/.39:658.62.018.012, 621:383.7
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zBa HTII yKpaiHCBKOIO: Po3p06IIeHHS TEXHOJIOTIi OTPMMAHHS OPiEHTOBAHNX ILIIBOK HITPU/LY alOMiHis 3
I1'€30€JIEKTPUYHUMU BJIIACTUBOCTSIMU 151 Opranisauii pyHkuioHanbHnx MEMC-CTpyKTyp y ckiagi

HaHOEJIEKTPOHHUX KOMipOK.

Hazpa HTII anrsiiicbKo10: Development of technology for oriented films of aluminum nitride piezoelectric

properties for the functional organization of MEMS-structures composed of nanoelectronic cells.
HTII, sxy nepezn6ayasiocsi CTBOPUTH:

IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:

OTpHuMmaHi pe3yJbTaTH:

I‘a.nysb 3aCTOCYBaHHS: npuiaflobylyBaHHs, €JIEKTPOHIKa

PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Po3po6ieHo TeXHOMIOTYHMIT MAPIIPYT OTPUMAHHS HU3bKOTEMIIEPATYPHOTO CUHTE3Y OPIEHTOBAHUX
IJTIBOK HITPUAY QJIIOMiHis 1151 CTBOPEHHS (PYHKIIOHATIBHUX €JIEKTPOHHMX KOMIPOK. [IpoBeieHi HoCiIKeHHs
CTPYKTypH Ta Pi3nKO-XiMiYHMX XapaKTepUCTHUK TOHKHUX IJIiBOK HiTpUa anoMiHis (AIN) 1J1s1 CTBOpeHHSs
dyHkuionanbHuXx MEMC-cTpyKTyp. Yriepiue BianpauboBaHi TEXHOJOTIYHI pESKUMU CUHTE3Y OPi€HTOBAHMX I1J1iBOK
HITpUAY aMOMiHisl METOLOM MarHeTPOHHOTO PEAKTUBHOIO PO3NWIEHHS Ha NIOCTIMHOMY CTPYMIi 3 3aCTOCYBaHHSIM
amiaka Ta CyMilli a3oTa i aprosa, 1o JO3BOJIMJIO aKTUBi3yBaTU CUHTE3 HITPUIHUX CIOJIyK. BUKOHaHI JOCITiIKEHHS
BIJINBY PEXMMIB BaKYyMHOTO CITiBPO3INJIEHHS HAa XIMIYHWI CKJIaJ, CTPYKTYPHI, €JIEKTPUYHI, ONITUYHI BJIACTUBOCTI
OpieHTOBaHUX IJIIBOK HITPUAY alIOMiHig Ha MiJK/IaJKaX KpEMHisg. BUKOHaHO aHasli3 OCHOBHUX TEXHOJIOTIYHUX
METO/IiB NOJIIIIEHHS €JIEKTPOHHO-(Pi3MYHMX BJIACTUBOCTEN IJIIBOK 1711 OTPUMAaHHSI KPUCTAJIIYHOI JOCKOHAJOCTI
mapiB AIN, sKicHOI NOBEpxHi Ta XOPOMUX TPAHCIIOPTHUX BIACTUBOCTEN. BCTaHOBJIEHO, 11O [J1 CUHTE3a IJIiBOK

HITpHUJa aJloMiHisi HEOOXiIHO MonepesHe
ConiastbHO-eKOHOMIYHA cpsimoBaHicTs HTTI:
Bnyiue HTII Ha mOBKiJIS:
BnposagskeHHst HTII: He snpoBamxeHo
ITpakTHyHa peasnisanis HTII
IToyaToK eTamy: 2 poku
3aKiHYeHHS eTaly:
Crno>kuBavi NpoAyKIii: BO "EJICI", TOB "TOPCAT",
IlepcnekTHUBHI pUHKH: CH]l
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT IHBECTHILIH, THC. TPH.:
IIpagBa, 0 HaAAKOTHCS iIHBECTOPY MicJIsl 3aBepIIEHHST POGOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaILHU 0OCAT IIPOAASKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoaaTkoBa iHdpopmanist:
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