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transparent (oxidation) or dark blue (reduction) states. This low
powered, controlled tuning in transparency of PEDOT:PSS was
achieved by coupling doped PEDOT:PSS films with graphene
as counter electrode, sandwiched between a solid-state
electrolytic medium while maintaining high level of
transparencies ~85% at peak oxidation levels. A high color
contrast and improved coloration efficiency of 75% coupled

Figure: (a) Schematic of an Electrochromic device with graphene,
PEDOT:PSS and Polyurethane/lonic-Liquid solid-state electrolytic
medium, (b) A PEDOT:PSS based electrothermal device (c)
Temperature vs time plot exhibiting fast electrothermal response of
thin-film, (d) Transmittance plot for an electrochromic device
exhibiting transmittance ratio (AT) ~29 % at peak oxidation and

with low power densities of 0.96 W/m?, envisions its used in
smart windows and visors. The mechanical self-assembly
approach of graphene can be regulated by controlling the
wavelength of wrinkles generated by inducing measured pre-
strain conditions and regulating the modulus contrast of the
materials used, which control the level of transparency,
conductivity, and hydrophobic nature of the electrode(s). The
transparency of wrinkled few layered graphene with an induced

biaxial pre-strain L 0.36 was found to be 95% at 550 nm.

We have also harnessed the electrothermal nature of
PEDOT:PSS to achieve significant thermal responses at the
expense of low power inputs to achieve temperatures as high
as ~100°C due to joule heating in the doped PEDOT:PSS thin
films. The absorbance and transmittance spectra for
PEDOT:PSS were studied using a UV-VIS spectrometer at
various oxidation and reduction states by applying biased
voltage in the range of 2-5 Volts in varying cycles to determine
electrochromic/thermal reversibility under induced strains, and
electrothermal nature at various additive concentrations. These
exceptional properties of the polymer, coupled with high work-
function graphene electrodes can be envisioned to develop in-
tandem smart electronic windows with tunable transmittances
and heating responses for applications in automobile,
aerospace, and service industries.

reduction states.
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