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Degree competences to which the subject contributes

A BRIEF DESCRIPTION
The basic concepts and tools for the understanding and analysis of optical semiconductor devices are presented. 
Representative devices for light generation and detection are treated. Examples of circuital aspects in light emission and 
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detection are discussed; Special emphasis is devoted to photovoltaic solar cells, covering conventional crystalline 
structures, thin film cells and advanced concepts.

TABLE OF CONTENTS: 
1- Currents in a semiconductor. Generation and recombination. Radiative and non radiative recombinations. Continuity 
equation. Diffusion equation. 
2- Photodiodes: Diode electrostatics. PIN and Avalanche Photodiode (PIN & APD). 
3- Signal to noise ratio. Unified approach to PIN, APD and Photomultipliers (PMT). 
4- Heterojunctions. Band diagrams. Current ¿voltage characteristics. 
5- LED's basic structure. Emitted power calculation.
6- Laser diodes: Population inversion. Fermi's pseudo ¿levels.
7- Properties of sunlight. Solar cell operation and PN junctions
8- Crystalline solar cells.
9- Thin film solar cells.
10 ¿ Solar cell characterization
11- New concepts in photovoltaic conversion. 
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