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For sheet resistance of about 10 Q/sq :
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Drawbacks of AgNW networks

Probability of charge collection
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Speeding up the unique assets of atomic layer deposition
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Atmospheric open-air processing

AP-SALD @ LMGP
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Failure upon thermal ramp increases for thicker coatings
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Study of the effect of ZnO coating thickness on stability
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— What limits the conductivity of ZnO:Al thin films? A new
| SP | model to link electrical properties and deposition conditions Cnrs ] i n
- - .
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Daniel Bellet, David Mufoz-Rojas
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Transparent conductive oxides (TCOs) are key components of optoelectronic
devices, such as salar cells or LEDs. TCOs, and in general all highly doped polyerystalline
semicenductors, present high potential barriers and short depletion layers at the grain boundaries.
This results in an increased probability of electron tunneling through the grain boundaries, as cpposed
to the thermionic emission mechanism observed in low doping semiconductors. Existing conductivity
models do not properly account for charge tunneling through the grain boundaries in TCOs, which |
prevents a proper understanding of the scattering mechanisms limiting their conductivity. We present
a new madel based on the Airy Functien Transfer Matrix Method that allows the numerical calculation
of charge mobility through grain boundaries in highly doped polycrystalline semiconductors. The new
model has heen used to fit experimental data obtained for Aluminum deped ZnC {AZ0) samples
synthesized by different methods. This has allowed the calculation of the electron trap density at grain
boundaries, thus providing the dominant charge scattering mechanisms far the different samples. Our
findings show that AZQ films deposited by atm. methods {such os spatila atomic layer deposition,
SALD) suffer from a high trap density of traps et the grain boundaries, which limits the mobility in
these films, UV light can be used to improve the mobility by releasing trapped oxygen, and the &2
desorption curves can be used as a simple way to obtain the trap density at the grain boundaries.

Spatial Atomic Layer deposition: Separation of precursors
. pressure
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|:1=| Conclusions
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« AP-SALD: protective conformal coatings and nanocomposites for AgNW
based electrodes: thermal, electrical, chemical and mechanical stability
Improvement

* Also protection of CuNW networks
(with Al, O, Celle, C. et al. Nanotechnology, 29 (2018) 085701)

« Coatings & composites contribute to a fundamental understanding of the
stability and behavior of AQNWs

22




LATE NEWS-HOT TOPIC Abstracts
on September 4 — 18th 11:59 ET

4 ‘I FALL MEETING & EXHIBIT

‘.‘. December 1-6, 2019 | Boston, Massachusetts ff:

Symposium FFO5—Advanced Atomic Layer Deposition and
Chemical Vapor Deposition Techniques and Applications

Looking for Postdoc and PhD students. see details tn my site:

http://sites.google.com/site/workdmr/

23



david.munoz-rojas@grenoble-inp.fr o @davidmunozrojas http://sites.google.com/site/workdmr/

i COMMUNAUTES g NCE NATION A RECHERCH ' B INSTITUT
! DE RECHERCHE -z Y
; :« :jn’r:u;; t /’] , & /A R '?\! O T

£
{

Energies du futur




