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Abstract: The development of new organic red emitters is of great importance for OLEDs and full-color displays.
Two D-A-A’ type red emitters, named TPA-BT-S and TPA-BT-D, were designed and synthesized with triphenyl-
amine as the electron donor (D), benzothiadiazole and 2, 6-diphenyl-3, 5-dicyanopyridine as the electron acceptors
(A). In non-doped devices, the electroluminescent wavelengths of the two emitters are 618 nm and 610 nm, respec-
tively, which are in the standard red light region. The maximum power efficiencies of the devices are 11.9 Im+ W™
and 12.0 Im+* W™, respectively; with maximum external quantum efficiencies of 6.36% and 5.32%, respectively.
The exciton utilization of TPA-BT-S in the device reaches 33. 7%. Those results demonstrate that emitters with hy-
brid local and charge-transfer states characteristic and D-A-A" structure will exhibit high efficiency. Those provides a

reference for the development of high-efficiency red emitters.
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(0.96¢)2,6- K Kk-4-(4-(4,4,5,5-P4 H %E-1,3,2-—
A8 T o -2- 3 ) HE L ) ke -3,5- 1%, 0. 20 g DU =
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Fig. 1 The synthesize route of TPA-BT-S and TPA-BT-D

HArfE &%) TPA-BT-D B4 W 7 ¥ 5 TPA-BT-S
FHIA], RN 25 AN AR | FURTNFR AT AE WO T 2,6-—
AR H-4-(4"-(4,4,5,5-D4 B -1,3,2- 50 2% 0 4o -2-
Fo)-[1,17 BRI |-4-FE ) ML BE-3,5- 1 , 7= hy 41 4
&, 77 % 64%, 'H NMR (400 MHz, CD,Cl,)6 8. 06(d,
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Fig. 2 Frontier orbitals distributions (a) of TPA-BT-S and
TPA-BT-D and natural transition orbital analysis(b)
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Fig. 3 The energy level of TPA-BT-S and TPA-BT-D
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Fig. 4 Normalized UV/Vis absorption and PL spectra of
TPA-BT-S(a) and TPA-BT-D(b)
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Tab. 1 Key physical data of the three compounds
Compounds A, /mm A,y /mm &b Epono eV E ' leV E eV E,/leV 7*/ns Tgh/cC T'/C
TPA-BT-S 308, 444 604(616) 0.63 -5.04 -2.78 2.26 1. 80 6.45 168 463
TPA-BT-D 309, 433 598(605) 0. 69 -5.07 -2.77 2.30 1.81 5.69 184 490
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Fig. 5 Transient decay spectra(a) and Lippert-Mataga model(b) of TPA-BT-S and TPA-BT-D
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Fig. 6 DSC(a) and TGA(b) curves of TPA-BT-S and TPA-BT-D
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Fig. 7 Cyclic voltammetry curves of TPA-BT-S, TPA-BT-D
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Fig. 8 The device structure and chemical structures of the materials used in the device
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