
DEVICE PHYSICS

×An AIE material with absorption from 750-850 nm is applied to a ternary

organicphotodetector.
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High-performanceinfraredphotodetectorshavedemonstratedwide applicationsin variousareassuchasmissileguidance,military surveillance,night vision,medical

diagnostics,remote temperaturesensing. In this work,anAIEgenswith absorptionfrom 750-850nm isappliedto a ternaryorganicphotodetector. A self-drivenorganic

photodetectoris achievedwith ultrafastexcitonseparationdue to the applicationof a Ploy-TPD. What is more, the C-AFMimagesshowboth the intrinsicconductivity

andphoto-generationcurrentaregreatlyenhancedby the excellenthole-transportproperty andthe electronblockingability of Poly-TPD. At the sametime, molecular

dynamicssimulationsdemonstratedthe ternarymixedlayerinteractionson the molecularscale. Thework hereclarifiedthe characteristicsof conductivityandexciton

separationof ternaryorganicphotodetectorsandprovidedmorepossibilitiesfor applyingAIEmoleculesin optoelectronicdevices.

ABSTRACT

É A self-driven near-infrared organic photodetector is achieved with good
performancedueto the applicationof a Ploy-TPD.

DEVICE PERFORMANCE

(a) Chemicalstructuresof Poly-TPD,2TT-oC6B, and PCBM; (b) Devicestructure

of the NIRorganicphotodetector. (c) Thin film absorptionof the PCBM,2TT-

oC6B,andPoly-TPD,andtheir blendfilm. (d) Energyleveldiagramandelectron

andholetransportin the device.

(a)J-V OPDsin the darkandunder illuminationof 830nm with different power

density; Temporalresponsetime at 0 V with a power densityof 5 mW/cm2 of

(b) ternary and (c) binary OPD; (d) responsivityat 0 V of ternary and binary

OPD; (e) Bias-dependent responsivity; (f) Power-dependent photocurrent

density.

× Both basic conductivity (from around 1 to 5 pA) and photocurrent

enhancement(from around 2 to 12 pA) of the film were improved with the

additionof Poly-TPD.

Conductive-AFM current mapping and topography of ternary (a-c) and

binary(d-f) blendbulkheterojunctionfilms. (b) and(e) measuredin dark; (c)

and(f) measuredunderillumination.

× The TPA group in the AIEgensplays a vital role in connecting the PCBM and 

Poly-TPD

Molecular-dynamics(MD) simulationsof ternarysystem. (a) Illustrationof the

systembefore andafter MD simulations; (b) Theconfigurationand (c-d) radial

distribution function betweenPoly-TPD,2TT-Oc6BandPCBM.

Conclusions: 1) A new applicationfor AIEgensutilize of non-radiativeenergy; 2) Solutionprocessand printable; 3) Smartdevicedesignfor chargeseparationand

transport,self-drivenpossibleandfast response; 4) Lineardynamicrange(LDR)comparableto Si.
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