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The history of OLED has been developed from first OLED by C. W. Tang. Thermally Activated Delayed
Fluorescent (TADF) OLEDs were accepted as the only way to overcome the vulnerabilities of phosphorescent
OLEDs. The materials which showed TADF characteristics have something in common with low energy gap
between singlet and triplet energy, spatial separation among HOMO and LUMO, and twisted angle between
acceptor and donor moieties. The calculation results of these materials that we designed showed low AEst and
reasonable LUMO & HOMO spatial separation. The procedure of these materials was quite simple and took
shorter time than conventional coupling reactions. These D-A-D structured materials exhibited the range of AEst
0.03eVV~0.04eV. The calculation results exhibited that T, and S; energies of DPtBn were 2.600 eV and 2.646 eV,
and those of DPxBn were 2.285 eV and 2.316 eV respectively. The calculation results of compounds were
calculated at the B3LYP/6-31G™ level after optimizing molecular structure by using Gaussian 09W.
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Fig.1. (Left) DPxBn’s HOMO &LUMO (Right) DPtBn’s HOMO & LUMO

UV-VIS Spectrum UV-VIS Spectrum
140 — — 0.0030 40 — 0.00070
1207 Looozs @ ] - 0.00060 O
100 2 30 - 0.00050 &
= ] -00020 § o o | C 5
S 80 o S — 0.00040 o
@ . 00015 7 75 20 = =
o 60 [R=% - 0.00030 &)
oo 00010 3 W 15 C @
40 L 10 - 0.00020 5
B L Qa - =1
20 00005 | —0.00010 =
0 o L 0.0000 0 xl — L oooooo
LN L L ) L LR LR LR RNy R | L L L L L L L B B i |
800 700 600 500 400 300 200 100 O 1000 900 800 700 600 500 400 300 200 100 O
Excitation Energy (nm) Excitation Energy (nm)

Fig.2. (Left) DPtBn’s UV-Vis spectrum (right) DPxBn’s UV-Vis spectrum
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