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Lead halide perovskite quantum dots (QDs) have been widely used in photovoltaic,
light-emitting diodes (LEDs), and optically pumped lasers due to their excellent
photoluminescence quantum yield, large exciton binding energy, band gap tunability, and high
color purity in visible range. Since the first report of perovskite QD-LEDs in 2015, external
quantum efficiency of LEDs has also achieved over 20%. However, the device operational
stability is still limited due to several factors: poor charge injection/transport property, low
perovskite phase stability (phase transition), and exciton quenching (Joule heating effect).

In this thesis, we mainly focus on achieving high efficient LEDs with excellent operational
stability, we reported (1) gel permeation chromatography (GPC) purification process through
nonpolar solvent to avoid the formation of defects, (2) guanidium assisted surface engineering
to enhance phase stability of CsPbls QD, and (3) energy transfer from donor to acceptor QDs
to reduce exciton quenching. This thesis is composed of five chapters, chapter 1 and chapter 5
give an overview of perovskite QDs and summary, respectively.

In chapter 2, we demonstrated the nonpolar solvent purification process utilizing GPC
method. the completion of removal in excess ligand and reaction solvent. The LEDs have
achieved higher efficiency with low turn on voltage due to the enhancement of the charge
transport property.

In chapter 3, we reported CsPbls QDs with high phase stability using guanidium (GA)
assisted surface engineering. In general, CsPblz QDs exhibited low phase stability owing to its
lattice mismatch by small ion radius of Cs cation (rc=1.9A). To resolve this problem, we
introduced a large cation, GA (rga=2.8A), which improved the phase stability of CsPblz QDs.
The GA doped CsPblz QD-LEDs have achieved higher EQE and operational stability.

In chapter 4, we demonstrated an energy transfer system to achieve highly stable perovskite
QD-LED based on CsPblz QD. The energy transfer from donor QD (larger bandgap) to
acceptor QD (smaller bandgap) suppressed interaction between excited QD and charge carrier,
therefore, enhancing device operational stability.
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