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Abstract

Chiral photonics has emerged as a key technology for future optoelectronics, such as
quantum information and encryption, by making use of photonic waves from enantiomeric
structures. An inevitable challenge for realizing such chiral optoelectronics is the
development of near-infrared circularly polarized (NIR CP) light-sensing photodetectors
that convert optical power and circular polarization direction into distinguishable electrical
signals. Herein, a simple and promising strategy for high-performance NIR CP light-
sensing organic phototransistors (NIR CPL-OPTRs) applicable to highly secure
optoelectronic encryption is proposed. By directly assembling a standalone cholesteric
liquid-crystal network film in a thin-film NIR CPL-OPTR, remarkable responsivity and Join for free
distinguishability are achieved. The synergetic effect of amplification of the photocurrent
signal by the applied electric field and improved light absorption by the reduced reflection
in the multilayered structure leads to high responsivity. As a proof-of-concept, the chiral
phototransistor arrays are demonstrated as a physically unclonable function device and
exhibit enhanced cryptographic characteristics. High-performance near-infrared circularly
polarized light-sensing organic phototransistors are realized by directly assembling a
standalone cholesteric liquid-crystal network film in the NIR-sensing organic
phototransistor based on a small-bandgap polymer semiconductor. A physical unclonable
function device based on the chiral phototransistor arrays can enhance cryptographic
characteristics by encoding the polarization direction of the CP light.
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... Supplementary Fig. 20c shows the D* of the vertical phototransistors as a function of the incident irradiance. In the
accumulated region, the calculated maximal D* can reach =1.2 x 10 13 Jones under an incident intensity of 0.4 pW/cm
2, which is superior to some of the reported narrow bandgap organic-based NIR photodetectors [38][39] [40] [41] . When
we extended the NIR light to 740 and 940 nm, the PTCDI-C8 nanowires VPTs have also validated excellent NIR light
photoresponse, which are similar to the results obtained at 850 nm NIR light, as shown in Supplementary Figs. ...

Supsamolecular engineering of charge transfer in wide bandgap organic semiconductors with enhanced visible-to-NIR
photoresponse

Article | Full-text available

Jun 2021
YifanYao- QiOu-  KuidongWang-  Paolo Samori

View  Show abstract

All-Inorganic Perovskite Nanorod Arrays with Spatially Randomly Distributed Lasing Modes for All-Photonic Cryptographic
Primitives

Article
Jun 2021 - ACS APPL MATER INTER
Xinlian Chen - Kaiyang Wang - Bori Shi-  Jinbo wu

View  Show abstract

Near-Infrared Organic Phototransistors with p-Channel Photosensitive Layers of Conjugated Polymer Composed of bis-
Octyldodecyl-Diketopyrrolopyrrole and Benzothiadiazole Units

Article

Dec 2020
Jisu Park - Chulyeon Lee - Taehoon Kim - Youngkyoo Kim

View  Show abstract

https://www.researchgate.net/publication/345361558_High-Performance_Circularly_Polarized_Light-Sensing_Near-Infrared_Organic_Phototransistors... 2/4


https://www.researchgate.net/publication/352450755_Supramolecular_engineering_of_charge_transfer_in_wide_bandgap_organic_semiconductors_with_enhanced_visible-to-NIR_photoresponse
https://www.researchgate.net/profile/Yifan-Yao-2
https://www.researchgate.net/profile/Qi-Ou-3
https://www.researchgate.net/profile/Kuidong-Wang
https://www.researchgate.net/profile/Paolo-Samori
https://www.researchgate.net/publication/352677685_All-Inorganic_Perovskite_Nanorod_Arrays_with_Spatially_Randomly_Distributed_Lasing_Modes_for_All-Photonic_Cryptographic_Primitives
https://www.researchgate.net/journal/ACS-Applied-Materials-Interfaces-1944-8252
https://www.researchgate.net/scientific-contributions/Xinlian-Chen-2139540519
https://www.researchgate.net/profile/Kaiyang-Wang-5
https://www.researchgate.net/scientific-contributions/Bori-Shi-2196962263
https://www.researchgate.net/profile/Jinbo-Wu-2
https://www.researchgate.net/publication/347339942_Near-Infrared_Organic_Phototransistors_with_p-Channel_Photosensitive_Layers_of_Conjugated_Polymer_Composed_of_bis-Octyldodecyl-Diketopyrrolopyrrole_and_Benzothiadiazole_Units
https://www.researchgate.net/scientific-contributions/Jisu-Park-2165630961
https://www.researchgate.net/profile/Chulyeon-Lee
https://www.researchgate.net/scientific-contributions/Taehoon-Kim-2186009826
https://www.researchgate.net/scientific-contributions/Youngkyoo-Kim-38637432
https://www.researchgate.net/publication/352450755_Supramolecular_engineering_of_charge_transfer_in_wide_bandgap_organic_semiconductors_with_enhanced_visible-to-NIR_photoresponse
https://www.researchgate.net/publication/352677685_All-Inorganic_Perovskite_Nanorod_Arrays_with_Spatially_Randomly_Distributed_Lasing_Modes_for_All-Photonic_Cryptographic_Primitives
https://www.researchgate.net/publication/347339942_Near-Infrared_Organic_Phototransistors_with_p-Channel_Photosensitive_Layers_of_Conjugated_Polymer_Composed_of_bis-Octyldodecyl-Diketopyrrolopyrrole_and_Benzothiadiazole_Units

7/27/2021

High-Performance Circularly Polarized Light-Sensing Near-Infrared Organic Phototransistors for Optoelectronic Cryptographic Primitives ...

Recommended publications  Discover more

https://www.researchgate.net/publication/345361558_High-Performance_Circularly_Polarized_Light-Sensing_Near-Infrared_Organic_Phototransistors...

Article | Full-text available

On the Mechanical and Electrical Properties of the Composite Structure of PVC Membrane and Thin-Film...
July 2021 - Applied Sciences

This paper aims to study the mechanical and electrical properties of the composite structure of PVC film and film cell under biaxial
tension. The saddle PVC membrane structure with thin-film battery was obtained by biaxial tensile tests carried out on the composite
structure along the fiber direction and at an angle of 45 degrees to the fiber, respectively. The deformation of the film cell and ... [Show
full abstract]

View full-text

Article | Full-text available

Influence of pH on the physical properties of CdS thin film and its photosensor application
August 2021 - Applied Physics A
Ibrahim Mohammed S. M. - Ghamdan M. M. Gubari - Makrand Sonawane - [...] - Ramphal Sharma
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