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Summary

The color characterization of Organic Light Emitting Display (OLED) technology is a technical challenge that must be understood.  This paper will present the methodology for a full color characterization of a prototype, which uses Kodak OLED technology.  The color characterization will be centered around achieving a D65 white point at a luminance level of approximately 100cd/m2.  Such a color characterization reveals the neutral scale and color reproduction characteristics of the OLED.  This paper will present the results of software implementation techniques that enhance the overall color reproduction performance of the Kodak OLED prototype.

Background

OLED display devices promise to meet the needs of new and demanding imaging and graphic applications, especially for low-power, hand-held portable devices. Such applications impose greater design constraints and require better imaging performance than other imaging devices in use today, such as Liquid Crystal Displays (LCDs) and Cathode Ray Tubes (CRTs). OLED technology provides superior performance in brightness and color resolution, wider viewing angle, lower power consumption, and compact and robust physical characteristics.1, 2 

OLED display materials and devices are undergoing rapid development by many participants. Much progress in materials, manufacturing processes and applications is being made, although concerns with lifetime and color gamut remain. Initial applications of passive matrix (PM) OLED devices into graphic displays are underway while active matrix (AM) applications are being demonstrated in the laboratory. Kodak has successfully integrated passive-matrix OLEDs onto low temperature poly-silicon (LTPS) substrates, a key for low-cost integrated production. These displays have been integrated into the new portable applications market in the form of cell phones and displays for the automotive industry. A 5.5 inch AM LTPS OLED display has been successfully integrated into a Kodak prototype with good image quality and characterized for its RGB primaries, luminance levels, and color response.

Approach

This paper will describe the approach taken to fully characterize a Kodak OLED prototype.  First the white point luminance level was determined.  It was possible to adjust the red, green and blue primary voltages to achieve an aim white point of 100cd/m2 at a chromaticity of CIE Standard Illuminant D65.  Next the light output was measured as a function of voltage.  

Then it was necessary to characterize its red, green, and blue primary gamut.  A telespectroradiometer was used to measure each individual channel at its maximum voltage output.  A chromaticity diagram will illustrate the OLED red, green and blue primary gamut. 

The  OLED color position will be shown in terms of  the CIELUV and CIELAB uniform color spaces using its reference white point setting to fully illustrate its color reproduction characteristics in a graphical representation.

Finally, this poster will feature a demonstration of these color reproduction characteristics on a Kodak prototype using images displayed with OLED technology.  We welcome the visual assessments of all AIC participants.   
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