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Development of efficiency and stability of phosphorescent organic
electroluminescent devices

Wataru SOTOYAMA?*, Tasuku SATOH*, Masaru KINOSHITA*, Manabu TOBISE*,
Kouji KAWATO**, Toshihiro ISE***, Hiroo TAKIZAWA***  and Seiji YAMASHITA*

Abstract

We developed stable and efficient blue phosphorescent materials for organic electroluminescent (EL)
devices on the basis of the evaluation of their stability under UV irradiation. Structures of organic EL devices

with the above-stated materials were improved with the aid of a method to estimate the site distribution of

exciton formation in the emissive layer by doping it with a small amount of fluorophore at varied positions.
The improved blue phosphorescent organic EL devices showed high external quantum efficiency (7.9%) with
a half life of 10,000h at a practical luminance (360 cd/m?).
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Fig. 1 Structure of a typical organic EL device.
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Fig. 2 PL spectra of mCP-10% Flrpic film at various UV irradiation times
(0, 10, 30, 60, 120 min). (Inset ; structures of MCP and Flrpic)
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Fig. 3 (A) Absorption spectra of films (50 nm-thick) of 10% Flrpic
in mCP before UV irradiation (black), Flrpic (blue), and
mCP (red). The arrow indicates the wavelength of UV light
(8365 nm). (B) Differential absorption spectrum of 10%
Firpic in mCP film between the spectra of before and after
UV irradiation (120 min).
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Fig. 4 Plot of PL intensities (blue diamond), decomposition

percentages of host (red square) and guest (green triangle)
vs. UV irradiance of films of 10% Flrpic in mCP.
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Table 1 PL properties of Flrpic in mCP and BG-1 in BH-1.
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Fig. 5 PL spectra of films of 10% BG-1 in BH-1 and 10% Flrpic in
mCP.
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Fig. 6 Plot of PL intensities vs. UV irradiance for films of 10%
Flrpic in mCP (blue diamond), 10% BG-1 in mCP (red
square) and 10% BG-1 in BH-1 (green triangle).
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Fig. 7 Structure of a fabricated device.
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Fig. 8 Concept of estimation of exciton formation distribution in emissive layer by fluorophore doping.

(A) Emissive layer structure of test devices. (B) EL spectra of the test devices when

driven.

(C) Estimated exciton formation distribution of Device 0 by fluorescence

intensities of the test devices.

Table 2 EL characteristics of fabricated devices (@360 cd/m?).

FF KRN/ FRR TR EE%{,%E 5'*%5%?‘7@ gﬁﬁﬁ’?iﬁﬁﬁ CIE (x,y)
A mCP/Flrpic KSR 1 7.2 7.2 110 (0.15, 0.29)
B BH-1/BG-1 R 7.9 6.8 4,000 (0.17,0.27)
C BH-2/BG-1 1Bk 2 5.3 7.9 10,000 (0.20, 0.28)
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Fig. 9 Change in exciton formation distribution by improvement of
HIL, ETL and host.
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Table 3 EL characteristics of blue-, green-, and red-emitting devices.

%7 EFENEE  SMETFHE RELREHE
(V) (%) (h)
& (@360cd/m?) 5.3 7.9 10,000
## (@ 1,000cd/m?) 4.1 15.0 >50,000
7= (@ 300cd/m?) 35 14.1 >100,000
SE Xk
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