
Basics of numerical analysis of
semiconductor solar cells

Computational models can provide significant insight into the operation mechanisms and deficiencies of

photovoltaic solar cells. Solcore is a modular set of computational tools, written in Python 3, for the design

and ...

SyNumSeS is a Python package for numer-ical simulation of semiconductor devices. It uses the

Scharfetter-Gummel discretization for solving the one di-mensional Van Roosbroeck system which describes

the free electron and hole transport by the drift-diffusion model. As boundary conditions voltages can be

applied to Ohmic contacts.

In this paper, several sets of TiO 2 / MAPbI 3 / S p i r o-O M e T A D solar cells have been prepared and their

main photovoltaic parameters (V oc, J sc, F F and PCE) have been compared to those obtained by numerical

simulation of the same devices.Through numerical simulation, we have investigated that devices that were

fabricated under the same conditions ...

Within this chapter, the principles of numerical solar cell simulation are described, using AFORS-HET

(automat for simulation of heterostructures). AFORS-HET is a one dimensional numerical computer program

for modelling multi layer homo- or heterojunction solar cells as well as ...

contact widths of bifacial IBC solar cells on efficiency were studied. A contact coverage fraction around 20%

yields the highest efficiency for a floor reflection of 30%. Key Words: IBC Solar Cell, Bifacial IBC Solar

Cell, Silvaco TCAD, Design Optimization

NUMOS participants, new in the field of numerical modelling of thin film solar cells, have been introduced in

the basic principles of optical and electrical solar cell modelling by means of tutorials, oral presentations with

an introductory and more general character, and by oral and poster presentations with advanced applications

and research c...

This study reviews the current methods of numerical simulations for crystalline-Si (c-Si) photovoltaic (PV)

cells. The increased demand for PV devices has led to significant improvements in the performance of solar

cell devices. The main contribution comes from c-Si solar cells, which constitute 90% of the industry.

Numerical analysis is ...
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Our research focuses on advancing solar energy through the study of nano- and microelectronic structures.

Using the finite element method, we analyze key characteristics of InGaN/GaN intermediate band solar cells

(IBSC), including refractive index, absorption coefficient, short-circuit current, open-circuit voltage, fill

factor, and efficiency with a focus on the X-sun ...

This chapter outlines why to use numerical simulations, and which software is suitable. It overviews the most

commonly used software for the numerical modeling of crystalline silicon (Si)...

Antimony selenide is considering as an emerging photovoltaic solar cell absorber. In this paper, Solar Cell

Capacitance Simulator in 1 Dimension (SCAPS-1D) is used to investigate the possibility of realizing ultrathin

Sb 2 Se 3-based solar cells.The comparison of the current-voltage characteristic and output performances

simulation results of CdS/Sb 2 Se 3 solar cells ...

The application of a proven semiconductor device analysis computer code to the study of silicon solar cells is

described. The code, which simultaneously solves Poisson''s equation and the hole and electron continuity

equations in one dimension, provides an effective analysis capability for solar cells that does not require

limiting ...

In this paper a numerical modelling guide is proposed about how to improve the efficiency of experimentally

designed solar cells with the aid of numerical analysis. To validate the study presented in this paper, we first

reproduce the results for experimentally designed solar cell in SCAPS with solar cell structure p-SnS/n-CdS

having a conversion efficiency of 1.5%. After ...

in more detail. Further, the basic principles and the fundamental physi-cal models of optical ...

There is a pressing need for investigations of solar conversion systems to enhance and perfect the use of this

expandable energy resource. This necessitates additional research on the development of solar cells, which are

the mainstay of these systems. In this regard, the purpose of this study is to examine, using numerical

modeling, the impact of cell ...
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