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Thrust 3: Novel instrumentation and sensors

Data sets from maker communities, Data sets from sensors,
signatures, and manufacturing methods biota and robotic instruments
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Light collection and materials
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Solid-state photodetectors: cost, size, performance
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Organic semiconductors for printed electronics

large area, flexible, light weight, AND high performance
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Semiconductors: organic and inorganic

Lattice driven properties
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Molecular properties
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Frontier molecular orbitals
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Examples of Molecular Orbitals

T orbital

Phenazine
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Organic semiconductors: transport Levels

Energy

In a solid

Etrons = IE — EA

Vacuum level

> LUMO manifold = conduction band

Fermi level energy (thermodynamics)

> HOMO manifold = valence band



Solid-state organic optoelectronic devices
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Enabling technology: air-stable low work-function
electrodes
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Organic Photovoltaics: Untethered Power

Power conversion efficiencies of 17% demonstrated
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Organic photodiodes: beyond Si
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Modeling of organic photodiodes
Devices are not perfect diodes: current in reverse bias limited by shunt resistance
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Dark current at low voltage
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Conclusion and outlook

Recent results demonstrate that organic photodiodes have
reached a level of performance that rivals that of silicon in all
metrics except response time.

BUT WITH LARGE AREA AND LOWER COST

Future work will focus an amplification using impact
lonization.
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