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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

@izuyHi Tpolecu [eTEeKTyBaHHS BUIIPOMIHIOBAHHS TepareploBoro/cyomisiMeTpoBOro IiamasoHy 3a [JOMNOMOIOI0 IOJbOBUX

HaHOTPaH3UCTOPIB

Hasga po6oTH (aHrJ1)

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

Peepar (yxp)

OCHOBHOIO TIEPEBArol0 HOBOTO THUIy MNpPUIMadiB BUIPOMIHIOBAaHHS TEparepLoBOro/CyOMiiMETPOBOro Miara3oHy Ha OCHOBI
KPEMHi€BUX Me€TaJI-OKMCeN-HaliBIpoBigHUK (MOH) HAaHOTPAH3UCTOPIB € MOKJIMBICTh X BUTOTOBJISITA B OGHOMY TE€XHOJIOTIYHOMY
LMKJI B CKJafi BEJMKUX iHTETPaJbHUAX CXEM, WO J03BOJIsIE PO3pO6IsSTU O6araroeneMeHTHi [1B 11 nobynosu cucteM aKTMBHOTO
6ayeHHs B peaJbHOMY MacmTabi 4acy, siKi NpauoloTh NPU KIMHAaTHUX TeMmneparypax. [lif 4ac BHMKOHaHHS po6OTH Oyso
BIOCKOHAJIEHO TEOPETUYHY MOJeJb, CIIPOEKTOBAHO (32 TEXHOJIOTiYHMMU HopMmamu 350 HM), BUTOTOBJIEHO Ta [OCJIIXKEHO
BJIACTMBOCTI OJIHOEJIEMEHTHUX Ta JiHiKu 8-enemeHTHUXx MOH npuiiMaviB BUIIPDOMiHIOBaHHS. KOXKHMI YyTJIMBUM €JIEMEHT
CKJIaJJa€ThC 3 aHTEHM, SIKa NIePEHaNpaBiige €Heprilo BUNpoMiHioBaHHa Ha MOH Tpansuctop. TUIOBI po3Mipy aHTEHU CKJaAan
~220 x 330 MKMZ2, po3mipu TpansucTopis - Big 0.35 x 0.5 MkM2 10 20 x 1 MkM2. Ha yacToTi BunpomiHioBanHs 71 I'T11 BosbT-BaTHA
YyTJIMBICTb OKPEMUX NpUiiMayiB ckiagana 400 B /Bt ta smenmyBanach g0 80 B/Bt Ha yactoTi 140 [T, ITOTyXHICTb €KBiBaJ€HTHA
mymy NEP ~ 500 nBt/Tul/2 ( Ha uactoti 140 ITu). KoHcTpykuist 8-eseMeHTHOro npuiiMaya Iependadae MiICUJIEHHS Ta
MOCJIiZIOBHE MiIKJIIOYEHHSI CUTHAJy KOXXHOTO 3 BOCbMU €JIEMEHTIB Ha OfuH iH(pOopMalillHUil BUXil, KepyBaHHS KoeQilieHTOM
nificusnieHHs, Ta 06'elHaHHS KijibKa JHIOK B OJHY 7151 30i/bllIeHHs] PO3MIpHOCTI 300pakeHHsI, HaNpuKiag, 1o 320 eleMeHTIB.
MaxkcrmasnbHa 4acToTa CTPOKOBOi po3ropTku 20 KI'l, 110 JOCTaTHBO JAJIE OTPUMAaHHS 300paXkeHb B peaslbHOMYy MacuuTabi dacy. 3
METOIO0 BUBYEHH MEPCIEKTUBHUX HaMiBIPOBIIHUKOBUX MaTepialiB i T€TepOCTPYKTYp IJIsl IPUIAMAaYiB BUIIPOMIHIOBAHHS JAHOTO
KJIaCy pO3IJISIHYTO TEOPEeTUYHYy Mojesb CTpykTypa KBaHToBoi simu (Kf) CdTe/HgCdTe/CdTe 3 iHBEpPTOBaHOIO 30HHOIO
CTPYKTYpOI0. 3a /I0IIOMOr0I0 IBOKOOPJMHATHOIO MEXaHiYHOTO CKaHyBaHHS Ta PO3PO6JIEHMX MTPUIIMaviB BUTIPOMiHIOBaHHS 4acCToi

140 I'Ty, 6yn1 oTpuMaHi 300pa>keHHsI TPEAMETIB, IKi 3HAaXOAUJIMCh B HEITPO30POMY KOHBEPTI.
Pedepar (aHr1)

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/Hzl/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.

Inpexc YIK: 537.311.322, 621.382; 535-14

Kozu temaruynux pyopuk HTI: 29.19.31

6. HaykoBo-TexHiyHa npoaykuis (HTII)



HTII 1

HasBa npoaykii (ykp): bararoesemMeHTHHUI ITpuiiMayd BUIIPOMiHIOBaHHS T€ParepoBoro/CyoMisliMeTpOBOro Aialla3oHy CIIEKTPY

Ha OCHOBI ITOJIbOBUX HAHOTPAH3UCTOPIB
Ha3zBa npoaykuii (anrir): Multielement detector of the teraherz /submilimeter radiation based on field-effect transistors
OuikyBaHi pe3yJIbTaTH:

T'anysb 3acrocyBaHHS: Y 6i0J10rii (IpY HEPYHHIBHOMY KOHTPOJIi JIiHii KOJIMBAJIbHUX, 00€PTAIbHUX i TPAHCIALIMHUX CIIEKTPIB),
MenuiuHi (rosorpacdii Ta Tomorpadii TkKaHMH), cuCcTeMax 3axXUCTy (CKaHyBaHHii Ta Bi3yasisanii 3a60poHeHNX peaMeTiB), disuii
J1a3MU Ta AiarHOCTUL] y Ta30Biil CIIEKTPOCKOIIii, aCTPOHOMii (CIIOCTEPEXXEHHI BilJa7IEHUX €KCTPA FajJlaKTUYHUX JKepedl,

KOCMIYHOTO MiKPOXBUJILOBOTO (POHY).

Onuc npoaykKuii (yKp): BUrOTOBIEHO €KCIIEpUMEHTAaJIbHI 3pa3Ku 6araToejeMeHTHUX KPEMHIEBUX MEeTal-OKCHL~

HaMiBNPOBiIHMKOBMX HAHOTPAH3UCTOPIB Ta iHTETpaJbHUX CXEM 3YUTYBAaHHS iHpopMallii 3 HUX
ConianpHO-eKOHOMIYHA cnipsimoBaHicTy HTII:

Cragis 3aBepmenocti HTII: ExciepuMmeHTaNIbHUIN (MAKETHUI 3pa30K)

Bnposazykennsa HTII: He BnpoBamkeHO

CTpoKH BIIPOBAaZI>KEHHS: —

Bupo6nuk npoaykuii: IOH im. B.€. JlamkapbroBa HAH Vkpainu

CnosxuBavi npoaykuii: [Tomrosi Binginenns, Ciyx6u 6esneky , ByaisesnbHi komnanii, MegnyHi Ta HayKOBi yCTaHOBU.
IlepcneKTHBHI pHHKH: YKpaiHa, KpaiHU G6JIM3bKOTO Ta JAJIbHBOTO 3apyOiioKsL.

IIpaBa iHTe/IeKTyasIbHOI BJIACHOCTI: 3a OrOBOpaMU

dopmu ta ymoBu nepepavi npogykuii: Criizibai HIJIKP
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