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New Conceptual OLED Combined with the Designability and the Capability of On-Demand Printing
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OLED (Organic light emitting diode) display and lighting
technology is spreading and its market share is growing. To
improve device performance, productivity, and value of cus-
tomer, we have been performed development of phosphores-
cence material system, development of solution-processed
OLED and production/sales of OLED panel. Nowadays, we
offer “Lighting Paper” to the customer of printings as a new
“Light” value improving their branding and product appeal
of printed materials such as product packages, promotional
cards, and greeting cards.

Vapor deposition process is a mainstream of OLED produc-
tion although there are problems concerning productivity and
huge plant investment. Although ink-jet method is gaining
acceptance as solution of productivity, its complicated layer
structure and production process prevent market growth.

To present OLED panel to customer as designable and fast
tool, there remains important issues both utilization of pattern-
ing characteristics of ink-jetting and simplification of device
production process.

We have successfully developed “Simple-OLED” capable of
designability of turning on and off by ink-jet printing only one
layer.

In this study, we report simple structure and process, emis-
sion mechanisms, and prototype examples of new conceptual
OLED combined with the designability and the capability of

on-demand printing.
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Fig. 1 Lighting smart printing products by using flexible OLED.
(https://www.konicaminolta.jp/oled/about/)
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Fig. 2 Layered structure of Simple-OLED.
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Fig. 3 Fabrication methods of simple-OLED.
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Fig. 4 Fabrication process of emission area and microscopic figure of emis-
sion dot.
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Fig. 5 Pictures of the single-color devices. (a), (b) Line drawing images.
(c), (d) Gradation drawing images. (e), (f), (9) Flexible lighting cards
combined with multi-color OLEDs and printings.
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Fig. 6 Structures and pictures of the transparent device laminated trans-
parent cathode and encapsulation sheet (a) without and (b) with
electroluminescence.
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Fig. 7 Schematic structures of the electroluminescence device (ELD), the
electron-only device (EOD) and the hole-only device (HOD).
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Table 1 Characteristics of electroluminescence device 1.
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Fig. 8 Current density-Voltage characteristics of (a) hole-only device and
(b) electron-only device.
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Fig. 9 Grazing incidence small-angle X-ray scattering spectra of emission layer.
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Fig. 10 Depth profile of emission layer measured by time of flight second-
ary mass spectroscopy.
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Table 2 EQE, voltage and polymer distribution ratios of emission layer
using various polymers.

Polymer 2.5mA/cm? TOF-SIMS
Backbone Substituent EQE \ Phanode! P Peatnose! P

Device 1 Polymer A None 2.7 5.9 1.56 0.96
Device 2 Polymer A -OH 10.2 6.4 1.09 1.79
Device 3 Polymer A -CH, 32 9.2 0.88  0.96

Device 4 Polymer B Hetero nitrogen 0.01 5.0 0.98 0.91
Device 5 Polymer C OCOCH;, 2.1 9.7 0.95 0.79
Device 6  Polymer C -CN 2.0 8.3 0.73 0.96
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Fig. 11 J-V characteristic of (a) hole-only and (b) electron- only device 2.
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Fig. 12 (a) J-V characteristics, (b) EQE-V characteristics and electrolumi-
nescence spectra of device 1 and 2.
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