COURSE TITLE: Solar Cells

Lecturer(s) : Joaquim Nassar 
Duration: 1 week

Teaching Schedule:
The second part of the week focuses on thin-film silicon solar cells.

For exercise sessions, students will need personal computers equipped with Excel (or any equivalent software) and with PC1D semiconductor simulation software.

Lecture 1 (2 hours) :   semiconductor physics for photovoltaics - I

· Reminder of essentials learnt from M1 course

· Electronic band structure of solids

· Optical absorption mechanisms in direct and indirect gap semiconductors

Exercise session  1 (2 hours) 

Calculations and simulations on semiconductor physics and optics

Lecture 2 (2 hours) :   semiconductor physics for photovoltaics - II

· Reminder of essentials learnt from M1 course

· Bulk and surface recombination mechanisms in semiconductors, carrier lifetime

· Semiconductor equations

· Photocarrier collection probability, quantum efficiency

Exercise session  2 (2 hours) 

Calculations and simulations on :

· Effective lifetime

· Quantum efficiency.

Lecture 3 (2 hours)  :   solar cell device physics 

· Reminder of essentials learnt from M1 course

· Equilibrium and IV curve of ideal and non-ideal diode in the dark and under light

· Semiconductor heterojunction physics

· Metal-semiconductor junction and ohmic contact

Exercise session 3 (2 hours)

Calculations and simulations on : 

· Electrostatics of p-n junction

· Effect of a Back surface field

Lecture 4 (2 hours) : Thin-film silicon technology

· Reminder of essentials learnt from M1 course

· Thin-film silicon solar cell growth 

Exercise session 4 (2 hours)

Calculations and simulations on  thin-film pin junctions

Lecture 5 (2 hours) : Thin-film silicon technology, cont’d ; 

· Tandem cells

· Insights on thin-film silicon solar cell research

Quiz

