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Course objectives: The goals of the course are to: (1) understand and calculate the factors 

affecting the performance of commercial solar cell technologies; (2) design a solar cell given the 

constraints of existing fabrication technologies; and (3) calculate, based on a process flow for a 

solar cell, the efficiency, energy over a year and levelized cost of electricity of the photovoltaic 

technology. The focus is primarily on silicon, as this is the dominant commercial solar cell 

technology and because of greater similarity between the solar cells produced by different 

manufacturers.  

 

Specifically, students should be able to: 

 Understand the factors that affect the energy produced annually from a PV module and 

during the lifetime of the PV module. 

 Understand how commercial fabrication technology impacts efficiency constraints and 

cost constraints. 

 Design a solar cell given commercial processing constraints.  

 Design solar cell using closed form equations, as well as standard design and operation 

program such as PC1D. 

 Calculate power from a PV module over the course of a year. 

 Understand factors affecting the cost of power from a module. 

 Calculate the LCOE from a PV module. 

 

Prerequisites: A basic understanding of semiconductor devices. 

 

Instructor: C. Honsberg 

  Email: chonsberg at asu dot edu 

 

Textbooks: An electronic textbook, the PVCDROM, which is freely available at 

www.pveducation.org will be used for the course. 

 

Assessment: 

Homeworks:   15% 

3 design projects: 36% 

Final project:  25% 

Final:   24% 

 

http://www.pveducation.org/


Syllabus 

1. Introduction and course overview 

2. Solar radiation 

a. Properties of light spectra; photon energy and wavelength; spectral irradiance; 

photon flux. 

b. Standard Solar Spectra 

c. Angular dependence of sunlight  

d. Solar Noon calculations 

e. Solar radiation data sets 

f. Solar radiation models (time-dependant calculations, diffuse models, statistical 

distribution) 

3. Overview of semiconductor basics (we will cover basic semiconductor at a relatively 

rapid rate, highlighting the key calculations which are needed.) 

4. Solar cell operation; Focus is on calculating the solar power 

a. Calculate and understand Jsc 

b. Calculate Voc 

c. Solar cell models and approximations 

d. Calculate efficiency and power (including FF) 

e. Solar cell modeling programs 

5. Overview of commercial solar cell technologies. 

6. Silicon Solar cells 

a. Types of silicon material 

b. Solar cell processing and impact on solar cell efficiencies (Diffusion, passivation, 

metallization, AR coatings) 

c. Advanced solar cell processing technology 

7. Commercial processing technology 

a. Process model 

b. Production line model 

8. Power produced from a PV module 

a. Impacts of temperature 

b. Mismatch losses 

c. Reflection losses 

d. Impact of irradiance level 

e. Reliability 

9. Economic calculations for solar cells 

a. Metrics for cost; $/Wp and $/m² 

b. Calculating levelized cost of electricity 

 

 

 

 

 

 

 


