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Purpose:
Read the entire text and complete the assigned tasks. Ensure you answer every question, and then conclude by stating the purpose of this lab. Indeed, this lab session introduces solar cell operation and SCAPS-1D simulation. Students will model photovoltaic cells to analyze key electrical metrics ((Jsc, Voc, FF, PCE) and conduct parametric studies on thickness, doping, defects, and temperature.
Tasks
Follow the directions during the Lab session. You should paste your figures within your lab report. 
1. Dimensional Optimization (The "Goldilocks" Zones)
The Interface Layers (NiO & CdS): "We varied the NiO and CdS thicknesses between 10 and 60 nm. Why do you think performance drops if these layers are too thin versus too thick? How does this reflect the balance between light transmission and charge collection?
The Absorber () 
You noticed that  generally increases with absorber thickness up to 1000 nm. However, Section III asks why a very large thickness isn't always optimal. Based on your results, what is the 'trade-off' between absorbing more photons and the distance a charge carrier has to travel?"
2. Electrical Tuning (Doping & Defects)
Doping Thresholds: "When we pushed  (in CdS) and  (in NiO) toward , we saw an optimization of the PCE. What is happening to the built-in potential and the conductivity of the layers at these high doping levels?
The Defect 'Cliff': "Section VI highlights a density of  as a turning point. Physically speaking, when the defect density exceeds this value, what happens to the electron-hole pairs before they can be collected at the electrodes?"
3. Real-World Losses (Resistance & Temperature)
Parasitic Resistances: If we have a high  (Series) and a low 
 (Shunt), the Fill Factor (FF) crashes. Looking at your J-V curves, how can you visually distinguish a series resistance problem from a shunt resistance problem?
Thermal Sensitivity: As we moved from 300K to 400K, Voc typically drops significantly. Why the perovskite cell is so sensitive to heat? and what does this suggest about the practical deployment of these cells in hot climates?
4. Final Validation (Spectral Response)
[bookmark: _GoBack]Quantum Efficiency (QE): "When looking at your QE curve, you identified a peak wavelength. If we changed the material of the absorber, how would you expect this peak to shift, and how does that correlate with the  you calculated?
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