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The course will give the fundamentals on LEDs and PV Systems and the goals are:[]

- Learning the electrical and optical properties of LEDs and Photovoltaic Systems and their fields of application]
- Learning basic design rules of LEDs and Photovoltaic systems and plants(]
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LED: 1. Basic semiconductor theory 2. Radiometry and Colorimetry 3. Radiative and non-radiative recombination
4. The pn junction 5. LED materials and structures of different kind of LEDs (visible spectrum, UV, white LED) 5
Schockley equation, LED characteristics and de[J [0 [0 [0 [0 O ive parameters 6. Circuits to drive the LEDs 7.
Fabrication technologies and packaging issues(]

Photovoltaics: 1. Device structure and working principle 2. Characteristic parameters: Voc Isc, FF, quantum and
power efficiency 3. Fabrication technologies of cells and modules 4. Mono and poli-crystalline PV cells 5. Thin film
technologies 6. Concentration photovoltaics 7. Advanced structures and materials 8. PV plant components (both
on-grid and off-grid ) 9. PV system basic design rules[]
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Students should be equipped with basic competence on Physics, Optics, Electronics, Electrical Energy
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Light - Emitting Diode E. Fred Schubert Cambridge Univ. Press 2006
2nd Ed.
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1 Radiometric and photometric units 100

2 Basics on colorimetry 100

3 Radiative and non-radiative recombination 100

4 LED electrical properties 100

5 LED optical properties 100

6 High internal efficiency structures & current flow design 100

7 High extraction efficiency & reflectors 100

8 Packaging & Manufacturing process 100

9 Visible spectrum LEDs 100

10 Ultraviolet and White LEDs 100

11 Mid-term exam. 100

12 PV system applications and market 100

13 PV systems electrical properties and basic structure 100

14 First and second generation technologies 100

15 Third generation technologies 100

16 PV plant structure and related components 100
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17 Design of PV plant 100
18 Final exam.
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