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Development of Solution-processed Phosphorescent-white Multi-SMOLED
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Abstract

OLED (Organic light emitting diode) technology based on
avacuum deposition process isimproving rapidly. Nowadays,
the technology has been adopted to various types of dis-
plays for mobile phones, wearable devices and TVs. The tech-
nology has also reached an applicable level in the lighting
market. Recently, solution-processed OLEDs has also been
investigated around the world, to realize the potential for
low-cost fabrication. However, these performances, espe-
cially the lifetime, still not able to reach the level in a similar
vacuum-processed device.

Multi-photon-emission OLED (multi-OLED) system com-
prising two or three stacked light-emitting units and charge
generation layers (CGL) has demonstrated its potential to the
high performance in a vacuum-processed OLED #*, However,
in general, it is difficult to form such a multilayered structure
by the solution process because of the low solvent-resistance
to the upper layer application.

In order to achieve both high luminance and long lifetime,
we have successfully fabricated a solution-processed phos-
phorescent-white multi small-molecule OLED (SMOLED).
This OLED device contained a nine-layer stacked structure
with two light emitting units and a CGL.

In this study, we report layer stack design technologies,
device performance and current improvement of the solu-
tion processed multi-SMOLED.
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Fig. 1 Layered structure of individual units and the multi-OLED.
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Fig. 2 UV-vis absorption spectra of the film before and after rinsing with
solvent-A.
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Fig. 3 UV-vis absorption spectra of the film before and after rinsing with
solvent-B: a) co-host system and b) main host only system.
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Fig. 4 UV-vis absorption spectra of the film before and after rinsing with
solvent-C.

3 YILF OLED#iEDIREE

HiR D <)L - OLED it 2MH i ) JER S 1, CGLD
B AEMESRIL TL a0 E ) »OMGEE 21T 7,
U ®IC, X DIl <L F OLED @+ / it % #4
T2 70, W& E T B (TEM) 814 % 17 - 72,
Fig.51c2=v 1,/CGL/ 2=y }2D—HDHEWH
WA RT, O 6, K=y FRHEIEIER I

KONICA MINOLTA TECHNOLOGY REPORT VOL.15 (2018) 97



PiTHskIICHAL, 2=y M1, CGLEL 2=y}
2% &< F OLED 734 2[R  ETETw»
52 Do,

Protective agent

Fig. 5 TEM cross section of multi-OLED device.

RIZ, CGLDO &M 2 BEREIRGE D 72 8, a1 TO,~ZnO
(10nm) ~PEI (20nm) /PMA (10nm) ~HTL2 (40nm)
/BEfEAL (100nm) 226 % % CGLA » V) —534 Z (OD)
ZEELL, BREEOBHEMKSENEZME L 72 (Fig. 6).
CGLOD TIZ, MiEME2 5HEAINDF—LEXVE
1F, nEREERTHZZN0OB LT A RNV FEXr v 7
OHTL2IZ X Y ZznZFn7uy 7370, EEHIN
R CGLTAM S N B OB E O A 038N & L Tl
WSz, Fig.6 5, ZdDCGLOD DEFRAELIX 1V L
TOFEFHTABICEEML, ¥— & yBEBIER IR
ZEWbh DL, IO EIFHEDIEA~IILF OLED IC
BOLTHELWEEDMA L CEXNICEET 28871208
HHIEERBLTWVWS,

1.E+02

1.E+01

1.E+00

1E-01

1.E-02

1.E-03

1.E-04

Current density [mA/cm?]

1.E-05

1.E-06 L L L L
0 1 2 3 4 5

Voltage [V]

Fig. 6 Voltage - Current density characteristics of the CGL-only device.
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