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Organic electronic and optoelectronic devices
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Pros and cons of Organic Electronic

* Organic devices are devices that use organic molecules
rather than inorganic semiconductors for their active
material. This active material can be composed of a wide

variety of molecules.

* The Pros
— compatibility with plastic substances

— lower temperature manufacturing (60-120° C)

— lower-cost deposition processes such as spin-coating,
printing, evaporation

— less need to worry about dangling bonds makes for
simpler processing

— flexible and large area devices.

e The Cons

— lower mobility and switching speeds compared to
silicon wafers

— usually do not operate under inversion mode (more on
this later)
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Organic LED
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Organic Solar Cell (DSC)
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Different kind of organic Transistors

Organic Thin Film Transistors
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Hybrid organic transistors All organic flexible transistors

Active layer

Carbon nanotube based transistors
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Based on a single nanotube Based on array of nanotubes
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Organic thin film transistors (OTFT)

Overview
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OTFT: materials & performances
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Mobilities of organic semiconductors have improved by five orders of magnitude
over the past 15 years. Large research efforts using materials such as these led to

some of this increase.
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Experimental device
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All plastic Transistor

Gate contact

Insulating layer

Semiconductive layer

Source e drain:
Pedot/PSS

PTACMDA

I Semiconductive layer: *Pentacene (evaporated), P3BT (spin
coated)

mm I Nsulating layer : Poly(vinyl-alchool) (PV-OH) ,Cyanoethylpullulan
(CYNPL)

I Gate Contact : PEDOT/PSS spray cast from a solution
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All organic Transistors:Some Results
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All organic Transistors : different materials

Semiconductive layers Dielectric layers
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Ring Oscillator
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Logic Circuits
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Smart clothes

Electronic function
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