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I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHI HOMeP: 0215U004058
Jep>kaBHUH peecTpauiliHuil HOMep: 0110U005698
Oco06J1uBi TO3HAYKHU: Binkpura

HJaTa peectpaunii: 30-01-2015

II. Etran BukoHnauus JiP
Homep erany: 5

Ha3sBa eramny: JlocnifxkeHHs BIaCTUBOCTel po3pobiieHnx 6araroeseMeHTHIX KpemHieBux MOH ta KPT MIH

HAaHOTPAaH3UCTOPIB Ta iHTErPaJbHUAX CXEM 3YMTYBaHH iH(popMallii 3 HUX.
ITouyaTok eramy: 03.2014
3akiH4YeHHs eTamy: 12.2014

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaiMeHYBaHHS IOPHIHYHOI 0coou (a6o ITIB pizumuyHO0i 0cO6H): IHCTHUTYT disnkn

HamniBNpoOBiaHUKIB iMeHi B.€.JlamkapboBa HAH Ykpainu

Kopg 3a €IPIIOY: 05416952

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpasitiHHS: [Ipesuaia HauionanbHoi akagemii Hayk Ykpainu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

TenedoH: ren. 525-62-96

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442396594

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuuHMi 006car ¢piHaHCYBaHHS (THC. TPH.): 51.5




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

diznyHi pouecu JeTeKTyBaHHS BUIIPOMIHIOBAHHS TepareploBoro/cyoMisiMeTpoBOro fiarnasoHy 3a A0I0MOro0

IIOJIbOBUX HaHOTpaHBI/ICTOpiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Physical processes of radiation detection in teraherz /submilimeter range by field-effect transistors

Pedepar yKpaiHCBKOIO:

OCHOBHOI0 [1€p€BArol HOBOTO TUITY NIPUIIMaviB BUIIPOMIHIOBaHHS TeparepLoBoro/cyoMisiMeTpoBOro Aiarna3oHy Ha
OCHOBi KpeMHi€eBUX MeTal-OKrcel-HaniBnpoBigHuK (MOH) HaHOTpaH3UCTOPIB € MOXKJIUBICTD iX BUTOTOBJISITU B
OJJHOMY TE€XHOJIOTIYHOMY LIMKJIi B CKJIaZli BEJIMKUX IHTETpajbHUX CXEM, 10 JO3BOJIsIE PO3POOJISTH 6araTroeleMeHTHi
[1B ns1s no6GyOBY CUCTEM aKTUBHOTO Gau€HHS B peaJlbHOMY MaclITabi yacy, sIKi NpalooTb IPU KIMHATHUX
temrepatypax. [1if yac BUKOHaHHS poOOTH 0YyJIO BILOCKOHAJIEHO TEOPETUYHY MOJI€Jlb, CIIPOEKTOBAHO (32
TEeXHOJIOTIYHMMU HopMamMu 350 HM), BUTOTOBJIEHO Ta JIOCJITKEHO BJIACTUBOCTI OJIHOEJIEMEHTHUX Ta JIiHINKY 8-
esnieMeHTHMX MOH npuiiMadiB BUIIPOMiHIOBaHHA. KOXKHUI Yy TIMBUN €JIEMEHT CKJIAJAETHCS 3 aHTEHH, KA
[epeHarpasiisie eHeprioo Bunpominosania Ha MOH tpansucrtop. Tunosi po3mipu antenu cknaganu ~220 x 330
MKM2, po3Mipu TpaH3ucTopiB - Bifg 0.35 x 0.5 mxm2 mo 20 x 1 MmkM2. Ha yacrori BunpominioBanHs 71 I'T'1y BosbT-
BaTHA YyTJIMBICTh OKpEMUX ITpuiiMauis ckiapana 400 B/Br ta ameHmyBanacs 1o 80 B/Bt Ha yacrtoti 140 I'Tw.
[ToTyxHicTb ekBiBasieHTHa mymy NEP ~ 500 nBt/T'ul /2 ( Ha yacrtoTi 140 I'Tu). KoHCTpyK1ist 8-eseMeHTHOTrO
npuriMava rnepezbadae MiiCuieHHs Ta [IOCIiIOBHE MiTKIII0YeHHs CUTHATy KOKHOTO 3 BOCbMU €JIEMEHTIB Ha OJUH
iHopmauiitnuil BUxin, kepyBaHHs KoeQillieHTOM MiJiCUJIeHHS, Ta 006'€JHAHHS KiJIbKa JIiHiIOK B OJIHY IJIs1
30i7IbIIE€HHS PO3MiPHOCTI 300pa’keHHs, Hanpukiaz, 0o 320 eaeMeHTiB. MakcrmasbHa 4aCTOTa CTPOKOBOI pO3TOPTKU
20 x['1, 0 JOCTAaTHBO IJ1s1 OTPMMaHHS 300paXkeHb B peaIbHOMYy MaciITabi yacy. 3 MeTOI0 BUBYEHHS
[IePCIEKTUBHUX HAIMiBIPOBITHUKOBUX MaTepiasiB i reTepOCTPYKTYP AJIS1 IPUIMAaYiB BUIIPOMIHIOBAaHHS JAHOTO KJacy
POBIJISIHYTO TEOPETUYHY MOjieJslb CTPYKTypa KBaHToBoi sMmu (KfI) CdTe /HgCdTe/CdTe 3 iHBEpTOBaHO 30HHOIO
CTPYKTYpPOIO. 32 JONIOMOT0OI0 JBOKOOPIMHATHOTO MEXaHIYHOTO CKaHyBaHHS Ta PO3POOJIEHUX IPUNMAaYiB
BUIIPpOMiHIOBaHHS YacToi 140 I'T1 6ysnu oTprMaHi 306paskeHHSI IIPeIMeTiB, sIKi BHAXOUJINCh B HEIIPO30OPOMY

KOHBEPTI.

Pedepar aHIJIiHCBKOIO:

The main advantage of the novel terahertz /sub-millimeter (THz /sub-mm) detectors based on nanoscale Si
MOSFETs is possibility of its manufacturing in standard silicon technology together with VLSI (very-large-scale
integration) circuits. It makes it possible to develop room-temperature THz/sub-mm multi-element detectors for
real-time active vision systems. During the project time there were improved theoretical model of the detectors,
developed (under 350 nm design rules) the samples as one element as 8-element liner array MOSFET detectors,
and studied its properties. Each sensitive element consist of antenna that accumulated irradiation energy to the
MOSFET. The typical antenna dimension is ~220 x 330 um2, dimensions of the transistors were from 0.35 x 0.5
um2 to 20 x 1 um2. At the frequency 71 GHz the volt-watt sensitivity was ~400 B/W, and decreases to ~80 V/W at
the frequency 140 GHz. Noise equivalent power NEP was NEP ~ 500 pW /Hz1/2 (140 GHz). Design of the 8-element
detector allows signal amplification and serial connection each element to the one output, control of coefficient
amplification, and joining several liner arrays as one to increase horizontal image dimension (for example up to 320
elements). Maximum frequency of the horizontal scanning is 20 kHz and it is enough for real-time imaging. To find
out promising semiconductor materials and heterostructures for THz /sub-mm detectors it was studied
theoretical model of the quantum well CdTe /HgCdTe/CdTe with inversion band structure. At frequency 140 GHz
with assist of the two dimensional mechanical scanning it was got the hidden to the paper envelope images of the
objects.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: BaraToesieMeHTHMI IPUtMad BUIIPOMIHIOBAHHS

Teparep,0Boro /CcyomisiMeTpoBOro giana3zoHy CleKTPy Ha OCHOBI IOJIbOBUX HAHOTPAH3UCTOPIB

Hassa HTII aHr1ificbKO¥0: Multielement detector of the teraherz /submilimeter radiation based on field-

effect transistors

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3yJIbTaTH:

l'asy3s 3acTOCyBaHHS: V 6iosorii (py HepyiiHIBHOMY KOHTPOJI JIiHii KOJIMBaIbHUX, 0GEPTAIbHUX i
TPaHCJISALIMHYX CIIeKTPiB), MenuLuHi (rosorpadii Ta Tomorpadii TKaHUH), CUCTeMax 3aXUCTy (CKaHyBaHHii Ta
Bizyaslizalii 3a60poHeHUxX npeaMeTiB), (isuli My1a3Mu Ta OiarHOCTULL y ra30Bill CIEKTPOCKOIIi, aCTpOHOMil

(cmocrepesxkenHi BifganeHNX €KCTpa raJlaKTUYHUX JIPKePeJl, KOCMIYHOTO MiKpOXBUJIbOBOTO (POHY).
PeecTpariifiHuil HOMep KapTKH Te€XHOJIOT1i:

Omnuc HTII: Burorosneno excriepumeHTaibHi 3pa3ky 6araTroesieMEHTHUX KPEMHIEBUX METaJI-OKCH]I-

HaMiBIPOBiIHUKOBUX HAHOTPAH3UCTOPIB Ta IHTErpajbHUX CXE€M 3UATYBaHHS iHpoOpMalii 3 HUX
ConiasibHO-eKOHOMIYHA cipsimoBaHicTs HTTI:
Bnyius HTII Ha mOoBKijIs:
BnposagskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI
IloyaTok eramy: -
3aKiHYeHHs eTamny:

Cno>kuBaui npo,uyxuii’: [Momwrrogi Bigginenus, Cinyxoéu 6e3neku , byniBesbHi KomnaHii, MeguuHi Ta HAyKOBi

YCTAHOBU.
IlepcrieKTHBHI PUHKH: VkpaiHa, KpaiHu 6JM3bKOTO Ta HAJIbHBOTO 3aPy6ikKs.
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 06CAT iHBECTHILLiH, THC. TPH.:
IIpagBa, 10 HaAAIOTHCS iIHBECTOPY MicJIsA 3aBEPIIEHHS POOGOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS:
IToTeHUiaILHUM 00CAT IIPOJAAKY, THUC. TPH.:
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

HopaTrkoBa iHdopmamist:
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