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WS, quantum dot/Si heterojunction based self-biased photodetector with plasmon mediated suppressed dark current

and fast photoresponse
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INTRODUCTION DEVICE FABRICATION

% Van der Waals heterostructure based photodetectors built Schematic illustrations of
from WS, quantum dots (QDs) on a p-type Si platform. O WS./Si
% The WS, QD/Si photodetector (PD) can operate at zero bias — 2/l
owing to the separation of charge carriers by the built-in O WS,/AU/S|  se—
heterojunction photodetectors in

electric field.
% Integration of plasmonic Au nanoparticles (NPs) into the WS,

: . ws, QD reverse bias condition. Wws, QD u
QD/Si PD greatly improves the photodetector performance. 2 L 2 1 L
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OPTICAL CHARACTERISTICS interface, a Schottky junction is Time (s) Time (s)
formed. At the p-Si/Au interface,
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¢ There is ~6 fold PL enhancement of Temperature ok _tl'_le Au _NPS’ possessing the .“{SZISi h 3S lon/lorr of ~8, while WS,/Au/Si
WS, QDs by Au NPs. dependent PL of ?ufﬁ(:l?.nﬂy l h;gh ::.lnirgy' t(,lz) exhibits a high |,,/l,; of ~280.
¢ The absorption hump at ~540 nm for WS,/Au/Si HS unneling eiectrons that are abié
WS,/Au is induced by the creation| 8o =T & to pass through the depletion CONCLUDING REMARKS
and enhancement of the localized EM| 5. | Ammenyen width, as the WS, QDs are| ws, QD based vertical hybrid devices can
field or LSPR. S %, monolayered (0.8 nm). be driven at zero bias. The incorporation of
¢ Faster decay in WS,/Au/Si due to high|s “{_{. Esg/Fa=381-3meVl 14 Electron tunneling is highly| Au NPs serves as a carrier tunneling
non-radiative decay rate from :%'“ > 200" to0arr o< elevated in the reverse bias. Also,| pathway and the generation of hot electrons
electron-plasmon interaction. £ 6.4 - as the Er of the WS, QDs goes| for ultra-fast charge transport. The
¢ High thermal activation energy (E.)| ¢o. " down, there is more effective hot| ununiform Au NP arrangement suppresses
~381 meV, “_‘US: '?55_"9" the pr?bability e electron transfer. dark current which further elevates the
of thermal dissociation of excitons. Temperature () photodetector performance.
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