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Coronene enhanced CMOS image sensor

LUO Lei"*?, SONG Li-Yuan®™’, TANG Li-Bin"*¥, WANG Shan-Li*, CAI Yu-Hua’’, LI Jun-Bin’
(1. School of Materials and Energy, Yunnan University, Kunming 650500, China;
2. Kunming Institute of Physics, Kunming 650223, China;
3. Yunnan Key Laboratory of Advanced Photoelectronic Materials & Devices, Kunming 650223, China)

Abstract: The responsiveness of typical silicon-based CMOS image sensors in the UV band is not high due to the limit-
ed penetration depth of UV light in silicon and the absorption of UV light by poly silicon gates. A low-cost down-conver-
sion method was used in this work to enhance the UV response of a CMOS image sensor. Vacuum thermal evaporation
was used to deposit coronene films on quartz substrates and CMOS image sensors, respectively. The films' optical char-
acteristics, infrared spectrum, light stability, and thermal stability were investigated. The experimental results reveal that
the Coronene coating absorbs UV light and emits green fluorescence at 500 nm, which closely matches the spectral re-
sponse peak of the CMOS image sensor. At the same time, it is found that the experimental value of the infrared absorp-
tion spectrum of Coronene is in good agreement with the calculated value, and the fluorescence intensity of the emission
peak remained 95. 7% after the film was annealed at 200 °C for 20 minutes. After approximately 60 minutes of exposure
at 280 nm excitation wavelength, the fluorescence intensity decreased exponentially to 64% of the initial value. The UV
enhancement effect of the film was qualitatively analyzed by the CMOS monochromatic camera under visible light(400-
780 nm) and ultraviolet light (365 nm) radiation. It is found that the sensitivity of the CMOS monochromatic camera to
UV light can be improved after the deposition of Coronene film.
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Fig. 1 The crystal structure and optical properties of the Coronene film, (a) the crystal structure™®’, (b) the absorption spectrum,

inset: the schematic diagram of the molecular structure, (c) the transmission spectrum, (d)-(e) the relation curve between (ahv)?

and energy(/hv), (f) the frontier molecular orbitals
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Fig. 2 The fluorescence spectrum, infrared Fourier absorption spectrum and stability test of the Coronene film, (a) the photolu-
minescence excitation spectrum and the photoluminescence spectrum, (b) the photoluminescence spectra at different excitation
wavelengths, (c) the lifetime decay and the fitting curve, (d) the infrared Fourier absorption spectra, (e) the test of thermal stabil-

ity, (f) the normalized fluorescence intensity attenuation curve under UV(280 nm) irradiation
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Fig. 3 The thickness, UV enhancement principle and imaging analysis of the Coronene film, (a) the AFM image on step edges
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after coating, (d) the UV-enhanced CMOS physical diagram and the down-converted UV enhancement principle diagram (iii) un-
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ter coating
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