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	Executive Summary

	
	This report is based on research gathered from illumin8 regarding the current limitations in successfully applying OLEDs for commercial use, and outlining where opportunity exists to develop the technology effectively with organic materials. 



	
	About challenges with OLEDs

	
	Problems
Patent Records
Journal Records
News Record
Web Records
objectionable nonuniformity
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impractical to mix additional organic material
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poor daytime readability
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	Notes
Recent research, patents and news articles highlight continued problems faced by OLEDs and the need to successfully manipulate both organic and engineered materials to eliminate these problems. In particular, the 4th item below is a good journal article on designing and synthesizing multifunctional materials with both light emission and charge transport properties. 
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Further, nonuniform OLED material deposition can produce emitters with varying efficiencies, also causing objectionable nonuniformity.
ELECTROLUMINESCENT DISPLAY INITIAL NON-UNIFORMITTY-COMPENSATED DRIVE SIGNAL
Patent: WO, 2010, EASTMAN KODAK COMPANY, Felipe, Chrisopher, PARRETT and PRIMERANO, WO2010059189
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Organic light-emitting diode (OLED) displays are more brilliant and energy-efficient, but are confined to small gadgets because they are too expensive for TV screens, and their organic materials have limited lifetimes.
The First Full-Color Display with Quantum Dots
News: 2011
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The present invention provides a light emitting device that can be driven by even an AC voltage to solve problems of a prior art DC voltage-driven organic light emitting diode, that is, destruction or a defect of the device by an overcurrent, and generation of a dark spot by degradation of local constituent organic materials.
AC-driven light emitting device having single active layer structure and manufacturing method thereof
Patent: US, 2010, Korea Institute of Science and Technology, US7709824
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One of the key issues for developing the next generation high-performance OLEDs is the design and synthesis of multifunctional materials with both light emission and charge transport properties.
Pyrazolyl-substituted polyconjugated molecules for optoelectronic applications
Journal: Dyes and Pigments, 2010, Arbačiauskienė, E., Kazlauskas, Miasojedovas, Jursėnas, Jankauskas, Holzer, Getautis and Sačkus
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However, OLEDs have poor daytime readability while transflective LCDs far better daytime readability.
OVERLAYED DISPLAY
Patent: WO, 2011, MOTOROLA, NAMM, GARCIA and MAGANA, WO2011025611
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	About potential ways to address technical challenges with OLEDs

	
	Benefits
Patent Records
Journal Records
News Record
Web Records
high efficiency
105
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minimize loss
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improve lifetime
34
3
1
0
simplify fabrication process
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	Notes
Insights on how some of the above technical challenges can potentially be overcome. 
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1 Organometallic small molecule phosphor-doped organic light emitting diodes (OLEDs) have demonstrated by far the highest efficiency [13].
Diphenylsilanes containing electronically isolated carbazolyl fragments as host materials for light emitting diodes
Journal: Synthetic Metals, 2011, Zostautiene, R., Grazulevicius, Lai, Wang, Jou and Grigalevicius
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White organic light-emitting diodes (OLEDs) used for display application and lighting need to possess high efficiency, high brightness, and low driving voltage.
High-efficient and brightness white organic light-emitting diodes operated at low bias voltage
Journal: Proceedings of SPIE - The International Society for Optical Engineering, 2010, Zhang, L., Yu, Yuan and Jian
3.
[image: image9.png]



The present invention provides OLEDs having improved stability, luminance, and efficiency.
ORGANIC LIGHT EMITTING DIODE (OLED) HAVING IMPROVED STABILITY, LUMINANCE AND EFFICIENCY
Patent: EP, 2010, Honeywell International, EP1872385
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We demonstrate high efficiency solution-processed red phosphorescent OLEDs with small molecule mixed host systems.
Small molecule host system for solution-processed red phosphorescent OLEDs
Journal: Synthetic Metals, 2010, Kim, K.H., Lee, Park, Jeon, Kennedy and Kwon
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By this configuration, organic light emitting diode display device 100 can minimize loss of light emitted from organic emission layer 545 to the outside while improving visibility by suppressing the external light reflection.
Organic light emitting diode display
Patent: US, 2010, Samsung Mobile Display, US20100176382
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More particularly, there are provided asymmetric styryl derivatives that can provide a blue organic light emitting diode with superior thermal stability, as well as improved luminous efficiency, improved brightness, and extended lifetime, by synthesizing a novel thermally stable compound with a styryl structure represented by
ASYMMETRIC STYRYL DERIVATIVES AND ORGANIC LIGHT EMITTING DIODE PREPARED USING THE SAME
Patent: US, 2010, DOOSAN, US20100081846
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With the above structure, the organic light emitting diode display 104 illustrated in FIG. 6 may enhance the optical efficiency and the color reproducibility while simplifying the manufacturing process.
ORGANIC LIGHT EMITTING DIODE DISPLAY
Patent: US, 2011, Samsung Mobile Display, US20110084291
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WOLEDs by combining blue OLEDs with a color down conversion layer (CCL) have been proposed to simplify the fabrication process and achieve high color stability [1116].
Top-emitting white organic light-emitting diodes with a color conversion cap layer
Journal: Organic Electronics, 2011, Chen, Shuming and Kwok
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	Authors with publications on topic of OLED
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	Notes
Recent publications from authors who have published and patented on this topic. 
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1 Top-emitting organic light-emitting diodes (TOLEDs) are quite attractive for their large aperture ratio and high pixel resolution [13].
The effect of Ar plasma bombardment upon physical property of tungsten oxide thin film in inverted top-emitting organic light-emitting diodes
Journal: Organic Electronics, 2011, Kim, Joo Hyung, Lee, Jang, Jang, Kim, Song, Lee, Kwon and Hong
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The present invention relates to a drive circuit for organic light emitting diodes (OLEDs), and a method for driving OLEDs, using the drive circuit, and more particularly to a drive circuit for OLEDs, which uses TFTs as active elements thereof, and a method for driving OLEDs, using the drive circuit.
Circuit and method for driving organic light emitting diode
Patent: US, 2010, US7675018
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In addition to the basic requirements for the most dominant backplane devices in transparent displays, such as high mobility with good transparency, the characteristic emission property shown in Fig. 4 enables us to enhance the emission efficiency and/or aperture ratio of designated display devices to some extent.
Color emission and dielectric properties of Eu-doped Gd2O3 gate oxide thin films
Journal: Thin Solid Films, 2011, Choi, Sungho, Park, Ahn, Kim, Hong, Yi and Jung
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Description of the Related Art.
Organic thin film transistor and manufacturing method thereof
Patent: US, 2010, Samsung Mobile Display and Seoul National University Industry Foundation, US7646012
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"One of the reasons why current OLED displays are not as popular as LCD and LED displays is that the blue emitters have short lifetime and poor colour quality," said Dr Chen Zhikuan, an IMRE Senior Scientist and one of the principal researchers behind the fluorescent OLED development.
True blue light emission could make OLED displays the next big thing in consumer electronics
News: 2011
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Organic molecules and polymers with a π-conjugated backbone may be applied in electronic devices, including optoelectronic devices, e.g. organic light emitting diodes, photovoltaic cells, thin film transistors, memory cells and sensors.
PLANAR CONJUGATED COMPOUNDS AND THEIR APPLICATIONS FOR ORGANIC ELECTRONICS
Patent: WO, 2010, AGENCY FOR SCIENCE, CHEN, LIU, SINGH and ZEN, WO2010096019
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On the other hand, it has been found that for the standard polyfluorene-based PLEDs reported, the current and power efficiencies are usually undesirable due to the imbalanced charge transporting of the emissive layers.
Triphenylamine and quinoline-containing polyfluorene for blue light-emitting diodes
Journal: European Polymer Journal, 2010, Lin, Ying, Chen, Chen, Ma, Zhang, Ye and Dai
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