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The development of high-efficiency, stable, and long-lived organic light-emitting diodes (OLEDs) remains
a critical challenge in display and lighting technologies. This talk highlights recent advances in the design and
synthesis of phosphorescent transition metal complexes, specifically platinum(II) (Pt(II)) and gold(III) (Au(III)),
as sensitizer emitters for OLEDs. These complexes exhibit unique photophysical properties, including tunable
emission colors, high quantum yields, and short excited-state lifetimes, which are advantageous for mitigating
Froster Rasonance Energy Transfer (FRET) from phosphors sensitizer to teminal emitter and enhancing device
efficiency.

Additionally, we explore the integration of deuterated organic materials, including exciplex host and MRTADF
emitter into OLED architectures to improve operational stability. Deuteration reduces the vibrational energy loss in
host and emitter molecules, thereby suppressing non-radiative decay pathways and extending device lifetimes. By
combining Pt(II) and Au(III) phosphors with deuterated host materials, we demonstrate synergistic improvements
in OLED performance and prolonged operational LT90 (>1000 hours at 1000 cd/m²) under TTU OLED structures.
This work underscores the potential of heavy-metal emitters and deuterated materials in next-generation OLEDs
for displays, solid-state lighting, and emerging applications in flexible and wearable electronics.
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