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Quantum dot color filter on distributed Bragg reflector
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Abstract: The quantum dot color filter membrane structure was simulated. The conversion efficiency
of quantum dot film to backlight and the influence of external structure on light intensity and color
gamut were researched. Two different band-pass distributed Bragg reflector structures were proposed
on top and bottom of quantum dot film. Firstly, the parameters of red/green quantum dots were im-
ported through the optical simulation software, the conversion model of quantum dot color filter was
constructed, and the layer properties of distributed Bragg reflectors and conventional filters were set.
The quantum dot color filter was excited by the blue backlight, the conversion efficiency of blue light
to different film thicknesses and quantum dot specific gravity was studied. The optical influence of tra-
ditional filter and distributed Bragg reflector on the optical properties of quantum dot color filter was
compared. The simulation results show that the distributed red-green sub-pixel brightness is increased
to 2.19 and 2.26 times, by the CIE1931 standard, the color gamut can reach NTSC128%.
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Fig.1 Quantum dot color filter structure comparison.

(a) Quantum dot color filter; (b) Quantum dot
color filter with Scattering particle; (c)
Quantum dot color filter with dispersive
particles and CF film layer; (d) Quantum dot
color filter with dispersing particles LPF and
SPF layers.
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Fig.2 (a) Red, green and blue light transmittance
of CF and the transmittance of LPF and SPF;
(b) Reflectivity of SPF film to different inci-
dent angles; (c¢) Reflectivity of LPF film to

different incident angles.
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Fig. 3 Blue light transmittance of the red-green
quantum dot film with 10%, 20% ., 30% as

a three-factor
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Fig.7 Comparison of color gamut of CF structure
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