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Metallic nanowire networks - Generalities

Transparent Transparent Device
Antenna Heater integration

Photovoltaic Touch screen Flexible screen

Conductive path between electrodes = « Percolation path » [1]
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Metallic nanowire networks - Instabilities

Prone to instabilities under a variety of stresses :

e Thermal

* Electrical

 Mechanical

e Chemical
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Electrical instability — Literature

At the nanowire scale At the network scale
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Scanning Laser Microscopy — Percolation path observation

4f relay
1

-

-
-

Beam splitter

Galvo scanner
Optical chopper
Laser source

Sample under test

A

Voltage

- No pertubation

- Perturbation

A »

A

Chopper period

\ 4

Time
¥ LIEGE
b universiteé

) - .'.‘
s,
Microscope objective /I’

Scanning the whole area :

Case (a) : Laser on inactive zone

Case (b) : Laser on percolation path
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Comparison with digital twin simulation

Scanning
Laser
Microscopy
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(Similar simulations : [1]) : R=13.05Q R=2807Q ' R=51.00Q R=64840Q R=9883Q -
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Simulation as a tool to interpret
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Preliminary results :

* Order of magnitude of stresses comparable to literature results

* Variety of failure morphology

Current I Current Dissipated
density j power P

* Stochastic failure - not always the NW with largest stress
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Take-home message

SLM is a spatially-resolved
demonstration of the flow of current
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It allows to reconstruct the failure
timeline of AgNW micro-network

Combined with simulations, it gives
access to a large dataset
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Other presentations from our group

RF sputtering of metal oxides on nanostructured silver electrodes :

degradation mechanisms and stabilization strategies
A. Baret, A. Khan, S. Akin, L. Teulé-Gay, D. Bellet, A. Rougier, N. D. Nguyen

Thursday 28/05, 15:00, Room ETOILE A

Enhancing the Stability of Silver Nanowire Networks with TiO, Thin Films
A. Baret, R. Zaghdoudi, F. Balty, Q. Binstok, D. Ndemekong, M. Georges, N. D. Nguyen

Thursday 28/05, 16:30-18:30, Poster session Room ETOILE
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