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n-Type Dopants for Organic
Electronics

Researchers in Prof. Zhenan Bao's lab at Stanford have developed a series of
imidazole derivatives for solution processed, n-type doped organic electronic
devices. These air stable, strong n-type dopants effectively improve the conductivity
of organic matrix materials, mitigate mobility degradation due to ambient exposure,
and improve charge transport. Doping levels can be controlled and modified.
Controlled electrical doping increases charge density and reduces ohmic losses in
organic devices, resulting in improved film conductivity and increased charge
mobility. Most n-type dopants are vacuum deposited with a high activation
temperature, making them unsuitable for flexible electronics. The researchers'
successful demonstration of air-stable n-channel Organic Thin Film Transistor (OTFT)
devices fabricated by vacuum deposition and solution process, opens new
opportunities for the development of air-stable n-channel semiconductors. Additional
applications include solution-processed organic light-emitting diodes, organic
photovoltaics, and n-type doping of carbon nanotube or graphene structures.
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Conductivity of n-Type Dopant
2-(2-Methoxyphenyl)-1,3-dimethyl-1H-benzoimidazol-3-ium lodide
Image Courtesy the Bao Group



Stage of Development - Prototype

During the development of the patented n-type doped organic electronic device, The
Bao Group at Stanford systematically studied doping mechanisms and a variety of
imidazole derivatives.

Applications

e Organic electronics, including:
o Organic light-emitting diodes (OLEDSs)
o Organic thin-film transistors (OTFTs)
o Organic semiconductors (OSCs)
o Organic photovoltaics (OPVs)

Advantages

e Easily synthesized and handled in the industrial production process

Strong n-type doping effect

Stable in air

Fabrication by vacuum deposition and solution process

Low activation temperature for doping, suitable for solution process and flexible

devices

e The doping strength can be controlled and modified by the substitution to make
a rational design, such as electron-donor and electron-acceptor groups
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