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Thesis Summary

Given depleted petroleum reserve levels and increasing global warming, studies of
photovoltaic devices have increased in volume. However, the production cost of photovoltaic
energy is still higher than other types of energy devices. Therefore, increasing the power efficiency
of photovoltaic is one choice to solve this problem. Generally, there are many ways to increase
power efficiency such as developing new structures of photovoltaic, designing the photovoltaic
module in an improved manner, and developing new material for photovoltaic devices. This study
focuses on the development of photovoltaic devices and the effect of titanium dioxide in types of
organic thin film solar cells (OSCs) and perovskite solar cells (PVSCs). The purpose of studying
OSCs are its characteristics: 1) non-toxic material 2) fabrication with wet process like spin-coating,
dipping or screen printing and 3) this type of device can be developed for semi-transparent flexible
devices. The purpose of studying PVSCs are as follows: 1) fabrication at low temperature 2) the
material for fabricating these devices is cheaper than other type of photovoltaic and 3) these devices
have high efficiency. Both of these devices require TiO> for electron transporting layer. Therefore,
this thesis also includes the fabrication, optimized process and characterize of TiO> thin film and
the effect of TiO2 electron transporting layer in photovoltaic devices. The chapters are divided as
follows:

In chapter 1, we introduce the history of photovoltaic, generation of photovoltaic and recent
development of photovoltaic, background of PVSCs and OSCs. Advantages and challenges are
also included in this chapter.

In chapter 2, we discuss the basic theory of photovoltaic and fabrication process of
semitransparent organic solar cell devices and flexible organic solar cell devices with structure
FTO/TiOx/PCBM:P3HT/ PEDOT:PSS/Ag nano-network. This chapter also includes discussion of
studies detailing the effect of the thickness of TiO: electron transporting layer.

In chapter 3, the TiO layer was fabricated with non-toxic solution by using spray layer-by-layer
method characterised by the properties of thin film. This chapter also studied the annealed
temperature effect of thin film. Moreover, the TiO> thin film fabricated by spray LBL method are
using for electron transporting layer in OSCs.

In chapter 4, low temperature process of PVSCs are fabricated with the structure FTO/SnO2/
perovskite/Spiro-OMeTAD/Au. Moreover, the design of experiment to reduce the number of
sampling in experiment is also explained. The design of experiments is carried out by the
optimization process with a combination of Latin-Hypercube-Sampling, Kinging model and a fast
and elitist multiobjective genetic algorithm (NSGA-II).

In Chapter 5, fabricated cm? scale area of PVSCs at atmospherics pressure by modifying two-step
method and by changing the washing step to dynamic-spin washing. It was found that this process
can control the surface morphology of perovskite surface. Moreover, the optimised process
introduced in chapter 4 is also used in this chapter for studies and the effect of dense-TiO2 and
mesoporous TiO; layer was optimised, with the conclusion that only the thickness of dense-TiO>
has an effect to the parameter of the fill factor.

In Chapter 6, the summary of this research and future approach of photovoltaic devices technology
is described.




