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Figure 1 Schematic of characteristics, classification and application of

novel color tunable organic light-emitting diodes
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Figure 2 Color tunable organic electroluminescent device structure developed by Princeton University Forrest Group
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Figure 3 The Fabry-Perot microcavity effect was used to control the red, green and blue
light of devices with the same material and structure by Lu Group
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Figure 4

The CT-OLED device structure and grating structure based on micro-cavity and metal
grating structure were designed by the researcher of electronics and telecommunications
research institute of Korea and his collaborator professor Karl Leo of Technische Univer-

sitat Dresden in Germany
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and metal grating structure
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Figure 6 Prof. Karl Leo's research team at the Technical University of Dresden in Germany designed a CT-OLED

driven by AC power
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Figure 14 CT-OLED device designed by Professor Sun Xiaowei's research group in Nanyang

Technological University
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research group in Nanyang Technological University
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Progress in the Study of Color Tunable Organic Light Emitting Diode
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518055, China; 3. School of Electrical and Control Engineering, Shaanxi University of Science and Technology, Xi’an,
Shaanxi 710016, China)

Abstract: Carbon-based organic semiconductor optoelectronic devices are easy to modulate from the
molecular level design; organic electroluminescent devices have been gradually industrialized in recent years.
Color tunable organic light emitting diodes (CT-OLEDs) are defined as the OLEDs realizing tuning color or
color temperature in single device. CT-OLEDs effectively simplified structures of OLEDs with function of
tuning color or color temperature applying in single pixel of display screen or lighting appliances. In this
review article, we summarize that there are mainly three approaches to design and fabricate CT-OLEDs by
novel device structures, novel luminescent materials and charging driving mode. Firstly, novel device
structures of CT-OLEDs include complementary color connected in one OLED, Fabry-Perot cavity structure
and optical grating structure. Secondly, the principle of CT-OLEDs using novel luminescent materials is
that one layer of novel material emits light of different wavelengths from different energy states of one
material, or mixed emitting materials as one layer emit light of different wavelengths from different energy
states of different materials, or different treatment processes change the energy states of material in CT-
OLEDs. Thirdly, CT-OLEDs realize tuning color or color temperature by charging driving electrical
direction or frequency. Generally, CT-OLEDs show a great potential in applying in novel display and lighting
in the future.

Keywords: flexible electronics;organic light-emitting diode;color and color temperature
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