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Abstract Herein, a series of blue organic electroluminescence devices are {abricated with 4,4",4"-tris(N-carbazolyl)
triphenyl-amine (TCTA), N, N'-dicarbazolyl-3, 5-benzene (mCP), and 1, 3, 5-tri ( m-pyridin-3-ylphenyl) benzene
(TmPyPB) as the host materials. Owing to the different lowest unoccupied molecular orbital (LUMO) and the
highest occupied molecular orbital (HOMO) energy levels of the host materials, a structure in the light-emitting
layer (EML) with different energy level gradients is formed by changing the host materials and the number of
EMLs. The effects of different EML structures on the performances of blue phosphorescent organic light-emitting
diode are investigated. Among them, the double light-emitting layer device A3 with the host materials of TCTA and
mCP obtains the best performance, and the maximum current density, the maximum current efficiency, and
maximum luminance are 134.94 mA/cm®, 40.28 cd/A, and 12070 cd/m”, respectively. Among all devices, device
A3 also exhibits the characteristics of low turn-on voltage (3.25 V) and low efficiency roll-off.
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Fig. 1 Schematic of the EML structures in devices A1—A4 and energy level diagram of materials
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Fig. 2 Electro-optical characteristics of devices A1-A4. (a) Curves of luminance and current density changed with voltage;

(b) curves of power efficiency and current efficiency changed with current density
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Table 1 Electroluminescence characteristics of devices with different structures

C/(cde A™D)

Lo/ D,/ P/ Cax/ - .
Device Vmon/ V D is D is
(cdem™® (mA+em ™) (Um+W ') (cde A" _, .,
5 mA * cm 35 mA * cm
Al 3.75 6242 72.41 25.39 38. 39 32.85 22.74
A2 3.75 4509 46. 31 20.76 29.74 24.54 11. 32
A3 3.25 12070 134. 94 33.75 40. 28 35.65 23.77
A4 3.5 4642 109. 97 29.98 38.17 25.33 9.95
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1077 em®/(V « ) TR T —ABOR R BT AAE R 14
Al P S X B T RO R R T 15 5 2 5
WAk, fE A AL B, B R EE (L) N

72.41 mA/em’, & K M R % R (P..) H
25.39 Im/ W, i KHLIR AR (C..0) K 38.39 cd/A.
T A2 AR A3 # R T AR OL)ZR . H
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Fig. 3 Curves of current efficiency changed with

current density in devices A1-A4
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Fig. 4 Normalized electroluminescence spectra and CIE

coordinates of the devices A1-A4 at the voltage of

8 V. The inset is the image of emitting OLED
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