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Roll-to-roll Fabrication of Micro-lens Array Anti-counterfeiting Film
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ABSTRACT: The work aims to fabricate a micro-lens array anti-counterfeiting film with a high number of lines (more
than 200 lines) to break through the situation that the micro-lens array anti-counterfeiting film fabricated in the domestic
printing and packaging industry is the dot domestic printing and packaging industry with less than 200 lines. With poly-
carbonate as raw material, the laser micro-engraving technology was used to fabricate the mold through the roll-to-roll
and rotary fabrication process. The embossing temperature was 139 °C and the speed was 5 m/min. A positive hexagonal
hemispherical micro-lens array structure anti-counterfeiting film was fabricated. The side length of the micro-lens was 32
um, the pitch was 48 um and the film thickness was 121 um. According to the relationship between the micro-lens array
structure parameters, the converted grating lines were 529 lines. The fabrication of micro-lens array anti-counterfeiting
film with a high number of lines and high filling factor is achieved. A method for the fabrication of micro-lens array an-
ti-counterfeit film is provided, which is simple and suitable for mass production.

KEY WORDS: roll-to-roll; micro-lens array; stereoscopic display; anti-counterfeiting film; grating; Polycarbonate
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Tab.1 Film performance comparison
TSI AE e H /% Yot/  PEEEE/IC R/ (gem™) LIRS 45 /%
PC ( RHKFRNE ) 87 ~ 90 1.59 138 ~ 140 1.18~1.22 0.5~0.8
PET( X 2K — W iz £ — B2 ) 90 1.65 80 ~ 120 1.33~1.38 2.0~25
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Fig.1 Hexagonal micro-lens array
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Fig.7 Micro-lens array film with 2 imprinting ways
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Fig.9 Roll-to-roll preparation process
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Tab.2 Light transmittance and reflectance comparison
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