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Electrochromism : ability of a material to change
Its optical properties under an applied voltage.
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Electrochromism : ability of a material to change
Its optical properties under an applied voltage.
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Radio Frequency magnetron sputtering of WO, thin films

free electrons @

::?::SSOO Experimental conditions:

target atoms ()
Target: WO,
Power: 50W, 75W = 75W
Ar+0O, plasma : 0.5% to 15% = 2%
Total Pressure: 0.5Pato 4Pa = 1, 2 and 4 Pa

No intentional heating of ITO substrate

negatively charged electrode
magnets
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WO,/LITFSI in EMIMTFESI(1:9%mol.)/Pt vs SCE 20mV/s 15t cycle
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Different electrochemical signature At 1 Pa:
depending on the total pressure irreversible blue coloration
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Time required to reach 90% of full contrast AT at a particular wavelength (550nm here).
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After coloration(Li,WO,):
Storage in a climatic chamber
25°C 50% R.H 48h

- “Air” simulated environment
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‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Combination of experimental and machine learning

Input Output
sample Total pressure (Pa) Py, (%) Power (W) AT, (%) reversibility | persistence  global score

1 0.5 2 75 9.8 0.24 0.85 0.20
2 1 2 75 10.5 0.24 0.84 0.20
3 2 2 75 15.8 0.94 0.75 0.71
4 3 2 75 60.4 0.92 0.6 0.05
5 4 2 75 61.1 0.94 0.5 0.05
6 2 0.5 75 43.6 0.94 0.32 0.30
7 2 1 75 38.1 0.93 0.41 0.38
8 2 5 75 154 0.92 0.76 0.70
9 2 10 75 32.2 0.83 0.50 0.41
10 2 15 75 35.6 0.77 0.45 0.34
11 2 2 50 64.2 0.92 0 0

12 3 2 50 58.0 0.93 0.10 0.09
13 1 5 75 4.2 0.23 0.93 0.21
14 1 2 50 4.1 0.31 0.94 0.29
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‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Combination of experimental and machine learning

Input Output
sample Total pressure (Pa) Py, (%) Power (W) AT, (%) reversibility | persistence  global score
1 0.5 2 75 9.8 0.24 0.85 0.20
2 1 2 75 10.5 0.24 0.84 0.20
15.8 0.94 0.75 0.71
AT
: 48h
Persistence score = 1 — ——— 004 0.92 06 0.05
A 61.1 0.94 0.5 0.05
48h
43.6 0.94 0.32 0.30
_ _ 38.1 0.93 0.41 0.38
1 - High retention of colour 15.4 0.92 0.76 0.70
0 = Low retention of colour 32.2 0.83 0.50 0.41
o = = = 35.6 0.77 0.45 0.34
11 2 2 50 64.2 0.92 0 0
12 3 2 50 58.0 0.93 0.10 0.09
13 1 5 75 4.2 0.23 0.93 0.21
14 1 2 50 4.1 0.31 0.94 0.29
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B. Faceira, L. Teulé-Gay, G.-M. Rignanese, and
A. Rougier, J Phys Chem Lett. 13 8111 (2022). K&
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Focus on 2 Pa film :
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= X-Ray Reflectometry (XRR) .
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-Mass density
-Thickness
XRR - Interfaces roughness
00 02 04 06 -~ eot: N 10 12 14 16
W La
N
GIXRF 5 Elemental distribution

SYNCHROTRON

Y. Meénesguen and M.-C. Lépy, Physica Status Solidi (a) 219, 2100423 (2022).

SOLEIL @Metrology beamline ~ meo .
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-Mass density
-Thickness
7 - Interfaces roughness
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SYNCHROTRON
Y. Meénesguen and M.-C. Lépy, Physica Status Solidi (a) 219, 2100423 (2022).
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F3ICMCO0  x.ray Reflectometry of WO, film
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Memory effect: retention of the colored state in open circuit conditions.  “uf [ Global
This phenomena should be reversible. o
Adjustable memory effect property: i °r
- Mapping in function of different sputtering conditions =

Total pressure (Pa)
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Memory effect: retention of the colored state in open circuit conditions.  “uf [ Global
This phenomena should be reversible. 128
Adjustable memory effect property: ;
- Mapping in function of different sputtering conditions o
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Memory effect: retention of the colored state in open circuit conditions.  “uf [ Global
This phenomena should be reversible.

Adjustable memory effect property: .
. . . . . .. 6
- Mapping in function of different sputtering conditions 4
2
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I XRR: determination of layers thickness, density and
o interfacial roughness. Non destructive technique.
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estimate x value in our Li, WO, films. %
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Surface morphology of as-deposited WO, thin films

Irreversible (1Pa) Memory effect (2Pa)  No memory effect (4Pa)

100nm [ SRECRAR e et

Compact surface Compact surface Surface with cracks




- I[ngg XRR on others electrochromic materials and substrates:
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