Organic and Materials Chemistry

29t Symposium on Chemistry Postgraduate Research in Hong Kong

@rganiciNearsintrarediPhotodetectorsiwithiPhotecondUuctivitysenhancediPerformance

Siviel Zenz: RYen sz Kin ek, Jexela? Wine Ve Len: Jiemwel St ancel [Bemn Zieng Tehgt

= DgeartimEnt e Chenmistny, [Hong Keng Biench e Chinese Natensl Engincering Research Center ior Tissue Resteration ene!
Reconsrvcdon ane Guanzteng-rnong Keng-Wacr Jeint LaloerEier eF Opieelecdonic ane Meghede Funcidenal WMearerals, The Feng
Kehg Universiey @i Seience ane Tecnnelemy, Kewleon, Heng Keng, SCS07/7, Cailhe)

ABSTRACT

Highperformanceinfrared photodetectorshavedemonstratedwide applicationsn variousareassuchasmissileguidance military surveillancenight vision,medical
diagnosticsremote temperaturesensingIn this work, an AlIEgensvith absorptionfrom 750-850nm is appliedto aternary organicphotodetector A self-drivenorganic
photodetectoris achievedwith ultrafast excitonseparationdue to the applicationof a PloyTPD Whatis more, the GAFMimagesshowboth the intrinsic conductivity
and photo-generationcurrent are greatlyenhancedoy the excellenthole-transport property andthe electronblockingability of Poly-TPD At the sametime, molecular
dynamicssimulationsdemonstratedthe ternary mixedlayerinteractionson the molecularscale Thework here clarifiedthe characteristicof conductivityand exciton

separationof ternary organicphotodetectorsand providedmore possibilitiedor applyingAlEmoleculesn optoelectronicdevices

DEVICE STRUCTURE DEVICE PHYSICS

x An AlE material with absorption from 750-850 nm Is applied to a ternary x Both basic conductivity (from around 1 to 5 pA) and photocurrent
organicphotodetector enhancement(from around 2 to 12 pA) of the film were improved with the

additionof PolyTPD

(a) Chemicalkstructuresof PolyTPD,2TT-0@B, and PCBM (b) Devicestructure
of the NIR organic photodetector (c) Thin film absorptionof the PCBM 2T T-

oXGB, and PolyTPDandtheir blendfilm. (d) Energyleveldiagramand electron ConductiveAFM current mapping and topography of ternary (a-c) and
andholetransportin the device binary (d-f) blend bulk heterojunctionfilms. (b) and (e) measuredn dark; (c)

and (f) measureaunderillumination.
DEVICE PERFORMANCE

X The TPA group In th&lEgenplays a vital role in connecting the PCBM an

E A selfdriven nearinfrared organic photodetector is achieved with good PolyTPD
performancedueto the applicationof a PloyTPD

(a) }V OPDsn the darkand underillumination of 830 nm with different power
density Temporalresponsetime at 0 V with a power densityof 5 mW/cm?2 of Molecular-dynamics(MD) simulationsof ternary system (a) lllustration of the

(b) ternary and (c) binary OPD (d) responsivityat O V of ternary and binary  systembefore and after MD simulations (b) Theconfigurationand (c-d) radial

OPD (e) Biasdependent responsivity (f) Powerdependent photocurrent  Histribution function betweenPolyTPD2TTO®B and PCBM
density

Conclusions 1) A new applicationfor AlEgenauitilize of non-radiative energy 2) Solutionprocessand printable; 3) Smartdevicedesignfor chargeseparationand
transport,selfdrivenpossibleandfastresponse4) Lineardynamicrange(LDRromparableto Si
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