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Breakthroughs in advanced materials are driving the next generation of OLED, MicroLED, and extended reality (XR) devices. Not surprisingly, high-index materials are now considered an essential enabling technology for these next-gen displays. The inks must deliver a combination of inkjet and nanoimprint performance with high RIs and strong mechanical properties. Until now, conventional display manufacturing technologies relied on polymer-based materials. Refractive indices (RI) for these materials typically top out at 1.5. In contrast, Pixelligent’s PixJet®, PixNIL®, and PixCor™ products deliver RI values ranging from 1.65 to 2.0. Additionally, they were engineered from the ground up for devices produced with inkjet printers and nanoimprint lithography (NIL) tools that require the ability to tune the RI, viscosity, and mechanical properties, while also delivering the highest transparency, lowest haze, and greatest reliability. 
Pixelligent’s PixCor™ formulation was introduced in 2023, illustrating improvements to optical film property stability under UV exposure at 405 nm. Figure 1a shows the reduction of overall cured film color change, RI increase, film thickness decrease and minimal changes in film %Haze in the PixCor™ formulation as compared to PixClear® ZrO2 and PixClear® TiO2 in Resin 1. 
Figure 2 shows two types of imprints with different aspect ratios created from the PixCor™ formulation. Both types of imprint structure showed good imprint fidelity and low residual thickness layers (marked by the red arrows) of approximately 100 and 200 nm, respectively. These imprints are not optimized, and further work will continue to refine the NIL process.

In this paper, we’ll discuss the advantages and improvements of our current products (listed above), and introduce the newest addition to our technology platform, PixClear ® Barium Titanate, that will deliver the highest combination of dielectric constant, transparency, low haze, and RI.    
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Figure 1. Graphs showing changes in film properties a.) DE*, b.) DRI, c.) DFilm Thickness, and D%Haze after exposing cured films to 405 nm light for 148 hours. 
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Description automatically generated]Figure 2. Nanoimprints of PixCor™ in Resin 1- Courtesy of UMass Amherst. The Residual Layer Thickness (RLT) is captured with the red arrow. 
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