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Electrochromism is the ability of a material to modify its optical Substrate | | ' " Optical memory after 1V coloratio r\
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Applications: electrochromic displays, smarts windows. - ' M |
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Focus on two electrochromic oxides: .
. . . . WO, + xLi*+ xe> Li, WO, lon trapping
» WO,: large optical modulation with a colour switch from . S - v/
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Reversibility Qox/Qred
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» V,0.: multi-electrochromic coloration going from
to green to blue and gray.
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Unusual property: memory effect, corresponding to a colour
persistence while no voltage is applied.
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Discrepancies of memory effect between a-WO, and c-WO, linked to
ion trapping behavior and their oxidation behavior during cycling.

——— In a lithium environment: good optical stability (AT, = 0.7%) even
Scan rate (mV/s) for the crystallized one and faster self-bleaching compared to air.
» a-WO, and ¢-WO;: slower diffusion in oxidation \ /

during cycling.
- s = | » a-WOs3: higher capacity and contrast / \
wo.v || Color Efficiency=log(T,/T.)/Q= 49,6 vs 36,6 cm?/C 100 e R Ty
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» a-WO, : larger ion-trapping and lower stability 80
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This specificity allows ex-situ characterisation in the different
colour states.
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Radio Frequency Magnetron Sputtering
WO, V,0,
WO, oxide target (3") V metal target (3")

High optical stability of V,0O, in blue state in air (AT = 2.8%) with a

650NmM

Power: 75W Power: 200W __'" B "{ O different behavior before and after 52o0nm.
Total pressure: 2Pa Total pressure: 2Pa Rough surface with flakes. ] romonnrssemnresi s pimatypue sce omvis Even in a lithium electrolyte, LiV,O, selt-bleaching present a minor
:02 = 40: :02 = 45; 40 o5 _ 00 o5 1 change of AT about less than 0.2%. /
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No . eating and 400C| |No heating. Ex-situ measurements after coloration:
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t= 400nm on ITO (7nm/min) | |t=200nm on ITO (2nm/min) « ITO Substrate ]| —0av .
bstrate _ ] free electrons @ ﬁ(r)tl;)OrZZn-ﬁi?Smmn(SQ) jg_ 1V - CO“CIUSlon
ar ions @ s i AGO_: 030 By using RF-magnetron §putterlng with an optimize set of parameters, thin films
... z s - x~0,9 2 50- - of V,0, and WO, pre.sentmg a memory effect were grown.
S ; - 40- Amorphous WO, film presents higher contrast and memory effect than the
£ J\J A  x-05 30~ | = crystallized one. It is attributed to a more open structure and ion-trapping
BE R fg I respectively.
Sl ¢ . Sx=0 o /] V,0, present a multi-electrochromism accompanied by an reversible intercalation
8 12 16 20 '2340'7?8 32 36 40 44 300 350 400 45\3V3582Ie5r$8ht6?r?m6)50 700 750 800 mechanism and a high memory effect stability in air or in an lithium electrolyte.
() Aoikar Future work :
Intercalation/deintercalaltion mechanism with an increase of disorder during » Modifying sputtering conditions to tune the memory effect
magnets lithiation. Multi-electrochromism with a higher CE in the blue state(9,8 cm?/C). » Study memory effect property in temperature/humidity controlled environment.
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