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[Ipn pa3paboTke mIaHapHBIX KOJOHOK, KakK IpaBUJIO, CTPEMATCA K pa3MELICHUIO
MaKCUMaJdbHOW JUIMHBI KaHaja Ha MUHUMAJIbHON IUIOMIA[M TMOAJIOKKH TMPU  YCIOBUU
MUHUMU3AIAN ~ CONPOTHBJICHHUS  TOTOKY  (aoMga W MHHAMH3AIMHA — Pa3MbBITUS
xpomaTorpaduueckoro nuka. OIHAKO, HAX0XIEHUE ONTUMAIBLHOW TOMOJOTHUU KaHaja B TaKHX
YCIIOBHSX SIBJISIETCSI CJIOKHOM 0OpaTHOM 3amaueii, KOTopasi Uil CBOEro pelieHus Tpedyer Kak
3¢ ()EeKTUBHBIX AITOPUTMOB ONTHMH3AINK, TaK U METOJIOB CPAaBHUTEIHHO OBICTPOrO pelIeHUs
IpsIMOM 3aj1auu, T.€. HaXOKJAEHUS POpMBbI XpoMaTorpauyeckoro MukKa o W3BECTHON TONOJIOTUU
kaHana. Jlaxke perieHue MOpsAMOM 3alayl SBISETCS JIOCTATOYHO CJOXKHBIM U TpeIrojaraer
0O0JIBIIOr0 KOJMYECTBA BBIYMCIUTENBHBIX MOLIHOCTEH, TaKk Kak TpeOyeT pelIeHHs] CHUCTEMBbI
YpaBHEHHUH, ONUCHIBAIONINX ABMXKeHUE durouaa, uddy3uio B OIBUKHON U HEMOABUKHOHN (aze
U anacopOIMOHHO-IecopOMOHHbIe Tipotecchl [1]. Pemenune takoil 3amadum ayis BCell KOJOHKHU
ABIIIETCS. BECbMa 3aTPaTHBIM C TOYKHU 3PEHUS BBIYUCIUTENBHBIX PECYpCOB, 4YTO JeNaeT
IIPAKTUYECKH HEBO3MOXKHBIM pelIeHre 00paTHON 3ajaui MIPU TaKOM MOJIXOJE.

B nanHoii paboTe mpeanaraercs pemaTh NPAMYIO 3a1ady He JUIs BCEH KOJOHKH, a IS
OTJIENbHBIX €€ YYacTKOB, 3apaHee c(GOpMUpOBaB HMX IepeueHb. i IIaHapHBIX KOJOHOK
TUTIUYHBIMU DJIEMEHTaMH OOBIYHO SBISAIOTCS MPSMBbIE y4acTKH, MOoBopoThl Ha 90 u Ha 180
rpaaycoB. [l KaXa0ro u3 Mpeasio’KeHHBIX AJIEMEHTOB TOINOJIOTHU PEIlaeTcs mpsiMasi 3ajada ¢
LENbI0 OMpEeNeNIeHHus MX BKJIaJa B CONPOTHBJICHHE MOTOKY GUoMaa M HCKakeHue (Hopmbl
xpomatorpaduueckoro mnuka. Ilpumep pesynbrara pemieHds NpsSMOM 3agauu IS AJIEMEHTa
kaHasa B Comsol Multiphysics npuBezieH Ha pucyHke 1.
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Pucynok 1. IIpumep pe3ynbratoB penieHus npsmMoi 3agauu. [Ipoxoxaenue
KOHLEHTPALlMOHHOIO IIMKa Y€pe3 MIEMEHT KaHaya «1oBopoT Ha 180 rpaxycos»
OcHOBBIBasACHh Ha MOJYYEHHOM MACCHUBE JIaHHBIX, IPEJIAraeTCsl BBIUUCISATh HHTETPAJIbHbBIE
[apaMeTpsl BCEM KOJIOHKM B LEJIOM, aHAJIOIMYHO METOJAaM CHHTE3a BAaKyyMHBIX CHCTEM,
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onrcaHHbIM B [2]. [IpennoxxeHHbIN METO, B OOJIBITUHCTBE CTydacB, 00eCIeYnBacT JOCTATOYHYIO
JUIL CPaBHEHHs PA3JIMYHBIX BapUAHTOB TOMOJOTMH TOYHOCTHh BBIUYMCIICHHH, YTO MO3BOJSET
3HAYUTENBHO YIPOCTUTH PEIICHHE 0OpATHBIX 3a/1a4.
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We present a self-powered broadband photodetector based on a mixed-dimensional n-
TiS2/p-Si nanowire (SINW) heterojunction with Type-II band alignment. The device operates over
a wide spectral range (390-940 nm) and demonstrates efficient photodetection under very low
illumination intensity (0.1 uW cm™2). It achieves a responsivity of 367.52 mA W', a detectivity
of 2.91 x 10" Jones, and a quantum efficiency of 48.5%, along with fast response (27 ms) and
recovery (12 ms) times. In addition, strong circular polarization sensitivity with an anisotropy ratio
of 91.1% is observed in self-powered mode. Performance comparisons with reference devices
confirm the advantages of the heterostructure. The improved behavior is attributed to the built-in
electric field and carrier separation at the heterointerface. These findings highlight the suitability
of TiS2/SINW systems for low-power optoelectronic applications.
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