Enhancing the Stability of Silver Nanowire Networks

with TiO, Thin Films
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Abstract

Transparent Conducting Materials (TCMs) are the essential backbone of
modern optoelectronics, powering everything from touchscreens to smart
windows. Silver Nanowire (AgNW) networks have emerged amongst the top

Key properties TCMs, delivering excellent electro-optical performance with high mechanical Fabrication
flexibility. However, bare AgNW networks suffer from poor thermal stability,
Optical transparency Electrical conductivity hindering their integration into more complex multilayer stacks [1]. O
Consequently, they require protective metal oxide coatings to prevent (
LiGHT %ﬁ e structural degradation at high temperatures. S)SS)
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~) Fabrication of efficient AgNWs-based TCMs
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A Scanning Electronic Microscope images of
’ ¢ TiO,-coated AgGNW networks

« Conducting polymers

‘Q Systematic electro-optical and morphological
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characterization

Characterization
~=P Demonstration of the relevance of using TiO, as a

protective coating for AgNW networks
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Scanning Electronic Microscope (SEM) image
of a AgNW network

Spheroidization
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Key findings

T10O, sol-gel coatings unlock more thermally
robust AgNW electrodes.

2 layers is optimal: +55% lifetime at

SEM image of a spheroidized AGNW network * Clear linear impaCt on optical
250 °C, >77% transmittance retained.

properties

‘Q Slight increase in thermal

emissivity Predictable electro-optical cost.

= 850 ;—.\i\ IIIIII ——~ Slope = —3.16 H/layer, IRZI:(I).9I68|—: 088 _ 3| Low-€ applications should EriEEi . ok il

Easp W = oso T E consider the impact of the | missivity rises with thickness

7 s00f } Wz osf T il coating on the emissivity (0.83 > 0.88): a trade-off, or a feature
= : N ) - ® i S

8 ms - | g Of the stack. for radiative thermal control.

§ 725: \\\\\\\i _ a 078 —i—° ﬁ:zgrftsé;l/lope =0.0131/1ayer, R2=0.710)_E

Perspectives
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* Improvement of the chemical synthesis of TiO,
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| effect.
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