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Abstract Colloidal crystals are materials that exhibit an ordered structure formed by dispersed micron or submicron
colloidal particles. The self-assembly technology is a commonly used method to manufacture colloidal crystals. The
basic concepts of colloidal crystals and the related self-assembly processes are outlined in this review. Furthermore,
the applications of self-assembled colloidal crystals in case of micro-nano optics are presented in detail.
Subsequently, other applications of self-assembled colloidal crystals, such as color printing, holograms, anti-
reflective coatings, and optical devices, are presented and the roles of colloidal crystals in those applications are
summarized. The unique periodic structure of colloidal crystals ensures its broad application prospects. Therefore,
improving the quality of colloidal crystals using various self-assembly techniques is of considerable importance.
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Fig. 1 Fabrication process for changing structural color or photonic band gap. (a) Schematic of fabrication processes of disk

[33] .

and ring structures™ ; (bl) scanning electron microscope (SEM) images of PS nanosphere after rubbing on PDMS-

coated glass slide® ; (b2) different colors depended on tilted angle (0), azimuthal angle (Q), and sample-to-eye

[34] .

distance™* ; (c¢) schematic of fabrication process for ABABAB-stacked colloidal photonic crystal superlattice

[35]
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Fig. 2 Fabrication processes related to color printing.
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(al) Schematic of printing process using inkjet printer

(a2) diffraction spectra with incident angle 6, = 60°%% ; (a3) reflectivity of light with different wavelengths at

different incident angles®; (b) schematic of “drop-casting” procedure®”; (c¢) schematic of silver-

inkjet-printing process® ; (d) reproduced image of Mondrian painting on centimeter scale
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Fig. 3 Fabrications related to color printing. (a) Schematic of fabrication process of sandwich structure using freestanding

photonic crystal film™” ; (b) schematic of self-assembled ACAs™" ; (¢) schematic of inkjet printing process of CdS

pattern on paper-based substratest** ;

(d3) reflection spectra and optical microscopy images of freestanding film
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(a)-(c) Silicon wafer; (d) (e) glass slide; (f) (g) glossy photo paper
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(b) fabrication process of TiO, layer"™ ; (cl) schematic of ideal plasmonic absorber™® ;
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