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Flexible and Transparent
SWCNT/Si0, Composite Films

- Next-Generation Transparent Conductive films
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Abstract - # Z -

A novel, highly transparent, conductive film was formed on
a plastic substrate using an Si02 precursor solution
containing dispersed carbon nanotubes (CNTs). This
conductive film can be formed through simple steps such as
solution coating, drying, and acid treatment, with no need of

vacuum apparatus. Furthermore, it is metal-free, low-cost

and highly flexible.
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Sheet Transmittance
Category resistance o Flexibility Durability Cost Process
(%)
(Q/sq)
SWCNT/SiO2 90 85 Excellent Very High Low Coating
ITO 20 38 Slightly poor High High Sputtering
A9 0.2 > 80 Excellent Moderat Medi Coati
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v/ Film formation via a simple process _
Base film

This transparent conductive film can be formed by applying Drying
oven

this solution, followed by acid treatment at ambient

temperature. The precursor solution is highly suitable with Reservonr

roll-to-roll (R2R) processing and the cost-effective Formed film

manufacturing of large-area products. N Coater head
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v/ Stable Pricing and Supply

Because this transparent conductive film does not contain metals such as silver or indium, which are
commonly used in this technology, it is not affected by market trends or price fluctuations due to

global events. Therefore, it enables stable supply and predictable costs.
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v/ Composite materials with transmit NIR and UV light

This novel composite material leverages both properties of SiIO2 and CNT to provide high strength,
transparency, and adhesion on plastics. It maintains clarity across a wide wavelength range of light,

and its refractive index (~1.7) is nearly that of glass.
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v/ Excellent flexibility and conformability

Even when the film material is bent so strongly that creases form on the plastic substrate, the film

adheres perfectly to the deformed surface, conforming to it and maintaining its conductivity. This

makes it an ideal candidate for flexible electronics devices.
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