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FEE: % 7T =ML A 4,47 ,47-= (RIE-9-E ) = JEE (TCTA) B9 5L)2 88 1F 1T0/MoO,/TCTA/LiF/ Al
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Bimolecular Emission of TCTA Under External Electric Field
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Abstract: In order to investigate bimolecular excited state emission of 4, 4, 4-tris ( N-carbazolyl )
triphenylamine (TCTA ) , a single-layer device (ITO/MoO,/TCTA/LiF/Al) and a bilayer hetero-
junction device(ITO/NPB/TCTA/TPBi/Bphen/LiF/Al) were fabricated, respectively. Optical and
electrical characteristics of devices and steady-state spectra of films were measured. The following
conclusions are drawn. (1) Electroluminescent ( EL) spectra of single layer devices demonstrate two
emission peaks: 425 nm and 600 nm. The peak at 425 nm is originated from the emission of TCTA
monomer according to photoluminescent ( PL) spectrum of TCTA film, and the peak centered at 600
nm is attributed to the emission from electromer. White color with 1931 CIE values of (0. 381,
0.343) was obtained for the single layer devices because of the superposition of blue emission peak-
ed at 425 nm and orange emission centered at 600 nm. (2)TCTA/TPBi bilayer device exhibited EL
spectra peaked at 440 nm, which is belonged to the emission of TCTA * TPBi "~ electroplex according
to the PL. and UV-Vis absorption spectra of TCTA, TPBi and TCTA/TPBi films. Meanwhile, better
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properties were shown in the bilayer device than those of single devices. The maximum brightness

was 930 c¢d/m’ and CIE coordinates were (0.18 £0.01, 0.14 £0.01) for applied voltages varying

from 6 V to 11 V.

Key words: TCTA; electromer; electroplex; bimolecular excited state
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Tab.1 Material full names used in the experiment

fai A PSR
ITO Indium-tin oxide
MoO, Molybdenum trioxide
LiF Lithium fluoride
Al Alumium

NPB  N,N’-Bis( naphthalene-1-yl) -N,N’-bis( phenyl ) -benzidine

TCTA 4,4 ,4"-tris( N-carbazolyl) triphenylamine
TPBi 1,3,5-tris( 1-phenyl-1H-benzimidazol-2-yl) benzene
Bphen 4 ,7-diphenyl-1,10-phenanthroline
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Fig. 1  Molecular structures of organic materials in the ex-

periment
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Fig.2  EL spectra of A1&A2 devices and PL spectrum of
TCTA film
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Fig. 3 Gaussian decomposition of EL spectra of A1&A2
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Fig.5 Absorption and PL spectra of TCTA, TPBi and TC-
TA/TPBi films, and EL spectrum of device B.
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Fig.7 EL spectra of device B at various operation voltages
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Fig.8 CIE coordinates of device B under different voltages
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