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Introduction

CV

✓ Successfully designed, synthesized and characterized two new

TADF deep-blue emitters.

✓ Theoretical and experimental study suggested small DEST.

✓ KCTBC based device showed better EL performances among the 

two.

✓ Solution processed cheap deep-blue ( EQEmax = 9% ) as well as 

warm white OLEDs ( EQEmax = 9% ) were fabricated.

✓ A deep-blue hyperfluorescent OLED based on KCTBC doped 

with 4CzFCN with  EQEmax = 14% was also fabricated.

Deep-blue OLED Devices
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Synthetic scheme

❖TADF materials are gaining much interest due to

vast applications in the fields of organic light-

emitting diodes because of their 100% IQE.

❖Organometallic counterparts need to be replaced

with pure organic TADF materials which is cost

effective, non toxic and have numerous structural

modification scope.

❖ Full-color displays and white OLEDs require

effective deep-blue emitters.

❖Deep-blue emitters are challenging to build due

to their large band gaps, uneven carrier transport,

and poor energy level matching with other OLED

layers.

Characteristics of deep-blue TADF Emitter for

OLED applications

✓ Twisted D-A molecular geometry.

✓ Should have small DEST for effective RISC .

✓HOMO-LUMO should be well separated.

✓Large band-gap ( >3.0 eV )

✓ Should have good charge transfer property.

✓ Should have high PLQY.

UV – Visible and PL Studies

OLED Schematic

Hyperfluorescent Deep-blue Devices

Solution processed deep-blue OLEDs with high external quantum efficiency and a long operational lifetime are constrained. In this context, we synthesized two TADF

emitters utilizing new design strategy of twisted interlocked acceptor core integrated with carbazole (KCCz) and tert. butyl-carbazole (KCTBC) as donors for solution

processed deep-blue TADF OLEDs. Twisting of acceptor core by two methyl groups resulted in complete separation of HOMO and LUMO along with cyanide group

facilitate in generating low-lying triplet exited states as suggested by theoretical simulation. Combined effect of both resulted in tuning of emission in ultra-deep blue region

through the efficient population of triplet excitons and concurrently RISC to produce highly efficient devices. A doped device based on KCTBC showed EQEmax of 9.0%

along with low Efficiency roll-off with long operational device half lifetime of 72 minutes at initial brightness of 1,000 cd m-2, and CIE coordinates of (0.17, 0.13). In

addition, with 12.5 wt% of 4CzFCN as assistant dopant/co-host to enhanced the performance of the KCTBC based device with an EQEmax of 13.9% and CIE coordinates of

(0.18, 0.13). Further, a high-efficiency warm white OLED adopting the TADF hybrid approach is realized with EQEmax of 9.0 %.
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