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Fig. 1 Moleccular structurcs of organic materials used
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Fig. 2 Photoluminescence spectra of the NPVBi thin film
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Fig. 3 Elcctroluminescence spectra of  device A at
diffcrent current density: 0. 8 mA/cm® ([ull
square), 8 mA/cm’ (square), 40 mA/cm* (full
triangle) s 80 mA/cm® (triangle), 120 mA/cm?
(full circle), and 160 mA/cm? (circle). The peaks
wavclength at corresponding current density are
464 nm, 464 nm 468 nm., 492 nm, 492 nm and
512 nm, respectively. Inscrt: CIE coordinates vs

current density
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Fig. 4 Elcctroluminescence spectra  of  device B at
different current density: 0. 8 mA/cm® (full
squarc), 8 mA/cm® (square), 40 mA/cm? ([full
triangle) s 80 mA/cm® (triangle), 120 mA/cm?
(full circle) , and 160 mA/cm? (circle). The peaks
wavclength at corresponding current density arc
464 nm, 464 nm 464 nm, 464 nm, 468 nm and
468 nm, respectively. Insert: CIE coordinates vs
current density
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Fig. 5 Elcctroninescence spectra of device C at different
current density: 0. 8 mA/cm® (full square).,
8 mA/cm? (squarc), 40 mA/cm® ({ull triangle) .
80 mA/cm? (triangle) and 120 mA/cm® ([ull
circle). The peaks wavclength at corresponding
current density are kept at 464 nm. Insert: CIE
coordinates vs current density
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Table 1. Primary luminance characteristics of five types of devices at current density of 20 mA/cm?

Device  |Bao masem? / (ed/m?) CIE coordinatcs Color e/ (Im/ W) Pman/ Ced/ A
A 147 x=0.194, y=0.252 Grecnish-blue 0.958 1.56
B 219 x=0.177, y=0.214 Grecnish-blue 1.07 2.18
C 275 x=0.160, y=0.166 Blue 1.13 2.45
D 117 x=0.159, y=0.162 Bluc 0. 883 1.52
E 75 x=0.159, y=0.160 Bluc 0.534 1. 30
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Fig. 6 Luminance-current density characteristics of five

types of devices
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Fig. 7 Luminancc-voltage and current density-voltage

characteristics of device C
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Study on the Luminous Properties of Blue Organic Electroluminescent
Diodes with Distyrylarylenes Derivative
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Abstract: Organic thin film electroluminescent devices with a novel distyrylarylenes
derivative—4,4"— bis[ 2,2 — (1 — naphthyl, phenyl) vinyl ] —1, 1" — biphenyl (NPVBIi) as an
emitting layer have been prepared. The structures of these devices are: I'TO/TPD/NPVBi/
Alqg; /LLiF/Al, in which the thickness of TPD, the sum of NPVBi and Alq; are kept at 50 nm.
By adjusting the thickness of the NPVBi and Alg;, in the device with the thickness of 30 nm
NPVBI and 20 nm Alqgs, a good blue color purity of electroluminescence, of which the highest
luminance is 708 c¢d/m*, and the maximum luminous efficiency is estimated to be 1. 13 Im/W,
respectively, is achieved. It is proved that luminous properties of the devices can be controlled
by the thickness of the emitting layer NPVBi and electron transport layer Algs.

Key words: Inminescence; distyrylarylenes (DSA) derivative; organic electroluminescence;
blue fluorescence; color purity



