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Silver Electrodeposition Based Full-Color Electrochromic Device with Control of
Plasmonic Absorption of Silver Nanodeposit

Kobayashi, Norihisa
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Electrochromic (EC) device is expected to be a potential candidate for novel

reflective display and energy conservation system. We have demonstrated world®s first
Ag-electrodeposition based multi-color EC device by focusing on the result that Ag nanoparticles
exhibit various optical states based on their localized surface plasmon resonance (LSPR). In this
research, we achieved the memory property for two hours, which was the image retention properties
without power supply and was essentially required for tone representation. Further, representation
of the color with high lightness value (L value) was successfully demonstrated with the EC cell by
optimizing the electrolyte component. It was revealed that the relation between the optical state
and Ag particle structure was theoretically explained by FDTD modeling analysis. Consequently, we
first realized the Ag LSPR based EC device which showed black, mirror, CMY and RGB and indicated the
possibility to enable wide color gamut.
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Fig. 1 Cross sectional view of cell P and B.
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Table 1 Applied step voltage at (a) magenta and
(b) cyan state.

(a) magenta (b) cyan

v ty V2, ta |V ty Vo,

®[Ag']1=10mM |-44V |70 ms 20s |-34V |70 ms 50s

@ [Ag1=50mM |-40V|20ms |-1.6V| 5s |[-40V|20ms|-16V | 20s

@ [Ag']|=150 mM | -44V | 10 ms 4s |-44V |10 ms 10s
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Fig. 2 Change in transmittance at 700 nm (top) and

cyclic voltammogram (bottom) of cell P and B.
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Fig. 3 Change in transmittance at 700 nm of cell P
and B.
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Table 2 Saturation value C* and brightness value
L* at (a) magenta and (b) cyan state.

(a) magenta (b) cyan
C* L* C* L*
@ [Ag'] =10 mM 21.3 67.9 17.0 57.1
@ [Ag'] = 50 mM 6.58 64.0 18.2 41.7
® [Ag'] = 150 mM 1.96 49.7 16.5 20.0
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Fig. 4 FE-SEM images of deposited Ag of the EC

cell at (a) magenta and (b) cyan state.
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Fig. 5 Absorption spectrum of the EC device at
green state. Inset: photograph of the device taken
on light box and FE-SEM image of Ag deposit.
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Fig. 6 Absorbance spectra of arrayed silver nano-
particles with a particle diameter of 50 nm calculated
by finite-difference time-domain(FDTD) method.
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