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Overview
Soft organic materials replace conventional semiconductors in electronics and photonics technologies. Organic optoelectronic devices market is one of the fastest growing. The course will provide the basic knowledge of physical processes in organic materials and of organic optoelectronic device technologies. Course will provide with practical skills of formation of simple organic devices and will enable better adaptation to new coming organic semiconductor devices products and technologies. Course will provide with information on the recent trends in organic optoelectronic device markets.
Learning outcomes
On successful completion of this course, students should have the skills and knowledge to:
· Understand the fundamentals, principles, applications, limits, relationships, of organic optoelectronic materials and their physical processes;
· Students will gain knowledge about organic electronics and photonics devices, their production technology and operating principles.
· Students will acquire knowledge on organic optoelectronic devices application areas and device market developments;
· Ability to model the properties of molecular derivatives by quantum chemistry methods.
· Student will be able to test the optical and electrical properties of organic materials and devices;
· Ability to analyze the scientific literature in the field of organic optoelectronics.
Content
· (topic 1) Introduction. Development of organic semiconductors. Comparison of organic and inorganic optoelectronic technologies. Organic photonics and electronics market development. Development of organic optoelectronic technologies in Lithuania. 
· (topic 2) Materials used in organic optoelectronics. Typical multilayer structures of devices Typical organic semiconductors. Dominant technologies: small molecules, polymers. Multifunctional materials. Molecular glasses. Charge-separation materials. Emitters: singlet, triplet. Molecular complexes. Nonlinear optical molecules. Other material.
· (topic 3) Organic layers. Methods for purification of materials. Evaporation in vacuum. Casting from solutions. Obtaining insoluble layers. Alloying. Obtaining multilayer structures by vacuum evaporation and casting methods. Langmuir-Blogett technology. Self-organizing layers. Structuring layers. Problems of longevity and degradation of organic layers. Encapsulation.
· (topic 4) Properties of organic conjugated molecules. Molecular orbitals, orbital hybridization. Molecular electronic and vibrational states. Potential energy coconfiguration diagram. Excitation processes in molecules. Environmental impact, molecular complexes, excitation transfer processes. Fiorster, Dexter energy transfer.
· (topic 5) Basic knowledge of excitonic excitations in organic materials and polymers. Frenkel's excitons. State of excitons in polyacenes. Exciton-vibronic interaction. Charge-transfer excitons. Exciton polaron and polariton. Exciton transport and relaxation processes.
· (topic 6) Charge carrier states in organic layers and crystals. Optical and adiabatic band-gap. Carrier bands, carrier states density. Defect states. Polymer states. Charge transfer phenomena. Carrier mobility, its temperature and electric field dependence. Transmission band model. Carrier transport in amorphous layers. Photogeneration and recombination of charge carriers.
· (topic 6) Organic devices. Organic photoreceptors. Materials, devices, principles of operation. Color copying, laser printing. Market development of organic thin film transistors and circuits. OTFT: materials, derivatives, principles of operation. Printed electronics. Organic light emitting devices. OLED: materials, principles of operation. PLED, WLED devices. Organic lasers. Organic light emitting transistors. Organic displays and lighting devices: device structure, operating principles and market forecasts. Organic photovoltaic devices. OPV: materials, basic technologies, principles of operation. OPV market development
Teaching methods
· Lectures: 32 hours
· Practical work: 12 hours in order to implement concepts introduced in the lectures, to practice on real applications and to train students in scientific laboratories
· Seminars: 16 hours to discuss about complex topics of organic optoelectronics
Study materials	
· Electronic Processes in Organic Semiconductors, by A. Kohler and H. Bassler, Wiley-VCH (2015)
· Organic Optoelectronics, by W.Hu, Wiley-VCH (2013).
· Electronic Processes in Organic Crystals, by M. Pope, C. E. Svenberg, Oxford Univ. Press (1999)
· Tutorials, lectures and notes provided by the course instructor.
Assumed Knowledge
· Basic knowledge on physics and mathematics on the level of the first cycles of physics or engineering studies. 
· Basic chemistry understanding is beneficial.
Evaluation criteria
· Written exam 40%
· Midterm test 30%
· Seminar rating 20%
· Scientific paper report 10%
