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Organic molecules and polymers exhibit distinct anodic and cathodic electrochromic (EC) coloration as the
electronic transitions of their neutral and charged states can be localized to specific regions of the
electromagnetic spectrum. This allows, in essence, any color to be attained, along with highly transmissive
states. This presentation starts with dimethylviologen and poly(3,4-ethylenedioxythiophene) (PEDOT),'
molecular and polymeric cathodically coloring electrochromes, which serve as the respective “fruit flies” in this
class of materials. Electropolymerization of EDOT, and many derivatives such as the Bis-EDOT-arylenes, led
to a first family of multi-color electrochromic films, easily switched between colored states. Moving to solution
polymerization and processing/printing, derivatives of poly(3,4-propylenedioxythiophenes) (PProDOTs)
yielded materials with especially high EC contrast. This is exemplified in Figure la where the magenta
PProDOT film absorbs broadly through the visible in the neutral form, and subsequently strongly bleaches
between 400 — 800 nm in the oxidized form. By systematically adjusting the electron-rich character and steric
interactions along the polymer backbone, a full set of EC polymers was developed that completed the color
palette.> While these polymers do exhibit high EC contrast, the remnant visible light absorption in the oxidized
state leaves a light gray/blue tint. As illustrated in Figure 1b, to overcome this we have developed a means to
“flip the spectrum” in a family of anodically coloring electrochromes, which absorb exclusively in the ultraviolet
in the neutral state, and the visible to near infrared in the charged states.® In addition to providing a full suite of
colors, the neutral states are fully clear. While we have succeeded in completing a full color palette of EC
polymers and molecules, electrochromic switching and environmental stability hurdles must still be overcome.
This talk will end by looking to the future as we explore the limits of organic electrochromic materials.
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