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Additive manufacturing has great potential to fabricate complex structures that traditional machining techniques 
can’t easily achieve. Recently, cost-effective high-speed 3D printing systems based on liquid crystal display are 
developed by many companies. However, the resolution and uniformity of the printing objects are not good enough 
for delicate applications, such as micro-optics and microfluidic chips. In this article, we proposed a novel optical 
structure to enhance the collimation and uniformity property of the 405 nm light-emitting diode (LED) backlight.  
The structure is named a collimation film (CF), which is composed of lenticu-lar lens arrays, apertures, and 
reflection coating. The aperture of CF can allow the diverse light coming from the backlight to collimate into a 
small diverging angle. The reflection coating of CF can reflect light that does not enter the aperture to the backlight 
module again for energy recycling. The transmission property of the CF is a quasi-collimated light, which is ±3.4o 
full width at half maximum (FWHM) of beam divergence angle. Finally, we developed a direct-lit quasi-collimated 
backlight module with a low absorption diffuser and a collimation film, which present good intensity uniformity       
(> 80%) and good collimation (< 5 o FWHM of beam di-vergence angle) properties. These features give us a promising 
way not only in 3D printing but also in machine vision applications. 
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Fig. 1 (a) Schematic of collimation film and (b) Bidirectional transmittance distribution function (BTDF) property of the backlight 

module based on collimation film 
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