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Abstract 
In recent years, a lot of work has gone into producing high-performance nanomaterials, which has tremendous potential in a variety of 
optoelectronic applications, especially for Light-Emitting Diodes (LEDs) and Solar Cells (SCs). We present a paper from this interesting 
subject that discusses developing concepts, methods, and procedures for the creation of LEDs and SCs using advanced nanomaterials In 
illumination, a simplified Organic LED (OLED) structure with a viable production method is required. Low efficiency roll-off and 
simple-structure OLEDs are shown using ultrathin non-doped emissive nanolayers (0.3 nm). 

Keywords: Simplified organic LED; Solar cells; Quantum dots; Quantum wells 

 

Introduction 

Meanwhile, using a compound combining boron and nitrogen atoms as a guest emitter, researchers developed solution-processed 
blue thermally triggered delayed fluorescence OLEDs with a narrow full-width at half-maximum of 32 nm, resulting in excellent 
color purity OLEDs. The development of new solution-processed hole injection materials for high-performance OLEDs, on the 
other hand, is critical. Molybdenum Disulfide Quantum Dots (MoS2 QDs) were synthesized and green phosphorescent OLEDs 
were shown using a hybrid poly (3, 4-ethylenedioxythiophene)/poly (styrenesulfonate) (PEDOT: PSS)/QDs hole injection layer. 
The OLED with the PEDOT: PSS/MoS2 hole injection layer had a maximum current efficiency of 72.7 cd A-1, which is 28.2% 
greater than the OLEDs with pure PEDOT: PSS, showing that using sulphide QDs as the hole injection layer is an effective 
approach to create high efficiency OLEDs. 

The GaN-based LED is also a potential lighting and display technology. A systematic research reveals the effect of mesa size 
reduction in InGaN/GaN LEDs in two lateral dimensions, offering insights on device shrinking. While some demonstrations 
include strain-reduced micro-LEDs of various sizes and research into the size effect on optical properties and indium concentration 
for quantum wells, others include strain-reduced micro-LEDs of various sizes and research into the size effect on the optical 
properties and indium concentration for quantum wells. Their work lays forth the guidelines for achieving great power performance 
in micro-LEDs. Preparing 2-inch free-standing GaN substrates with a thickness of 250 m on double-polished sapphire substrates, 
on the other hand, provides a way for high-power GaN-based devices using a combination buffer layer created by hydride vapor 
phase epitaxy and the laser lift-off approach. 

The community has been pushed to look for feasible sustainable energy sources to replace fossil fuels as a result of global warming 
and climate change. SCs are a cost-effective way to offer clean, limitless energy. Passivation of flaws between the tin oxide (SnO2) 
Electron Transporting Layer (ETL) and the active layer using a Perylene Diimide Derivative (PDINO) in organic SCs. The power 
conversion efficiency of the PDINO-modified device was 14.9% , indicating a technique for realizing high-performance SCs using 
an organic-inorganic hybrid ETL. Furthermore, the thermoelectric effect, which allows for direct conversion of thermal to electrical 
energy, was included into SCs through heat management and light harvesting. The potential and problems of polymer-inorganic 
nano composites in the field of thermoelectric energy are discussed in this paper, which looks at the interfacial chemistry and 
electrical properties of different polymer-inorganic thermoelectric hybrid nanomaterials. 
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The study of luminescent materials and metal nanoparticles is a significant subject that complements LEDs and SCs. The effect of 
substituting BaF2 for BaO in Tm3+ doped gallium tellurite glasses for efficient 2.0 m fiber laser spectroscopic characteristics, 
suggesting that Tm3+ doped gallium tellurite glasses containing BaF2 was an acceptable host material. Gold nanoparticles, on the 
other hand, may be employed not only in optoelectronic domains but also in human therapeutic settings. Gold nanoparticle’s 
biological uses and molecular mechanisms in bone and cartilage tissue engineering were discussed, as well as existing difficulties 
and future possibilities. 
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