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Organic electronics

Flexible Devices

Sony OTFT-driven OLED



Organic Electronics

Advantages
e Flexibility
¢ [ransparency
e [ ow temperature
manufacturing (Low cost)

Challenges

e | ow mobility (slow)

Goal: Make crystalline films
and structures out of
organic semiconductors
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Our Molecule

Tris(8-hydroxyquinoline)aluminium (Alg3)

Lambda Class

Imperial Shuttle
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Producing Algs needles on glass

glass amorphous Algs needles
substrate ° ° solid film and droplets
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Solvent annealing: plasticization
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Al tal solvent-rich Algs-rich
He Y liquid liquid
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Experiments




Needle growth rates

growth exponent, ~y
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Needle growth and film thickness

halg = 15nm halqs = 30 nm halq, = 60nm
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Mathematical Model
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Thin Film Model

fluid: Oh _ 9@
(Mixture) ot Ox
Oph 0J
solvent: — |=l-—
v o1 oz
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capillary pressure

Aside: 6-12 potential give
3-9 exponents however
experimental data indicates
than many materials can be
modeled with 3-4.
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Needle growth and thin-film evolution
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Needle growth and thin-film evolution
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Needle growth: « = diffusion vs. coarsening
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Low-«& limit: coarsening-dominated
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Droplet coarsening
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Low- limit: height dependence
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Needle growth: « = diffusion vs. coarsening
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