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OLED-An Abstract

Over the time there are many changes came into the field of output/display devices. In this field first came the small led displays which can show only the numeric contains. Then came the heavy jumbo CRTs (Cathode Ray Tubes) which are used till now. But the main problem with CRT is they are very heavy & we couldn’t carry them from one place to another the result of this CRT is very nice & clear but they are very heavy & bulky & also required quiet large area then anything else.

Then came the very compact LCDs (Liquefied Crystal Displays). They are very lighter in weight as well as easy to carry from one place to the other. But the main problem with the LCDs is we can get the perfect result in the some particular direction. If we see from any other direction it will not display the perfect display.

To over come this problems of CRTs & LCDs the scientist of Universal Laboratories, Florida, United States & Eastman Kodak Company both started their research work in that direction & the overcome of their efforts is the new generation of display technologies named OLED (Organic Light Emitting Diode) Technology.

In the flat panel display zone unlike traditional Liquid-Crystal Displays OLEDs are self luminous & do not required any kind of backlighting. This eliminates the need for bulky & environmentally undesirable mercury lamps and yields  a more thinner ,more compact display.

Unlike other flat panel displays OLED has a wide viewing angle (upto 160 degrees),even in bright light.

Their low power consumption(only 2 to 10 volts) provides for maximum efficiency and helps minimize heat and electric interference in electronic devices.

Because of this combination of this features, OLED displays communicate more  information in a more engaging way while adding less weight and taking up less space. Their application in numerous devices is not only a future possibility but a current reality. 

The grounding Research

Eastman Kodak Company & Universal laboratories, USA ha started the research towards the OLED technology in the mid of 90’s but the cup of victory gone to the Kodak researchers have made a number of major breakthroughs which led to patents on OLED material, device structure, dopping techniques to drastically improve efficiency and colour control, thin film deposition method, patterning methods as well as design & fabrication methods for both active & passive matrix OLED panels.

The OLED technology initially grew from research on organic electronic devices used in solar cells & electrophotography. At this time Kodak is the world’s only company who has patent on this OLED technology. The intrinsic quality of this technology is superb because of its high brightness & efficiency, low drive voltage fast response. Low cost manufacturing methods are already in use for passive matrix OLED display. The advance of the complementary low temperature polySi technology has enabled the fabrication of high resolution, full colour, active matrix OLED display.

The Passive Matrix OLED Display   
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The passive matrix OLED display has a very simple structure & is well suited for low cost & low information content applications such as alphanumeric displays.

It is formed by providing an array of OLED pixels connected by intersecting anodes & cathode conductors. A relatively simple but unique method for fabrication of passive matrix displays has been developed. Here a “rib”(also known as “base & pillar”) structure is pre formed on ITO anode lines. As the organic materials & cathode metals are deposited, the rib structure automatically produces an OLED display panel with the desired electrical isolation for the cathode lines. A major advantage of this is that all patterning steps are conventional so the entire panel fabrication process can be easily adapted to large area, high throughput manufacturing.
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To drive passive matrix OLED displays, electrical current is passed through selected pixels by applying a voltage to the corresponding rows and columns from drivers attached to each row and column. An external controller circuit provides the necessary input power, video data signals & multiplex switches. Data signal is generally supplied to the column lines and synchronized to the scanning of the row lines. When a particular row is selected, the column & row data lines determine which pixels are lit. A video output is thus displayed on the panel by scanning through all the rows successively in a frame time typically 1/60 second.
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In figure it is shown the passive matrix OLED Display, which is jointly developed by Kodak & Sanyo.

The Active Matrix OLED display  

In contrast to the passive matrix OLED display, an active matrix OLED display has an integrated electronic backplane as its substrate & lends itself to high resolution, high information content applications including videos and graphics. This type of display is made possible by the development polysilicon technology (PolySi), which because of its high carrier mobility, provides thin film transistors (TFT) with high current carrying capabilities & high switching speeds.
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There are several key advantages in active matrix OLED displays:

· Low voltage & Power consumption

· High resolution 

· Large area

· Robust pixel design 

· Integrated drivers

In an active matrix OLED, display individual pixel can be addressed independently via the associated TFTs and capacitors in the electronic backplane. In principle each pixel element can be selected to stay “on” during the entire frame time. Since OLED is an emissive device, the display aperture factor is not critical, unlike LCD displays where light must pass through an aperture.     
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Therefore there are no intrinsic limitations to the pixel count, resolution or size of an active matrix OLED display. Also because of the TFTs in the active matrix design, a defective pixel produces only a dark effect, which is considered to be much less objectionable than a bright point defect(such as in LCD displays), or a line defect. Furthermore constant current drivers for OLED and the necessary scanning circuitry based on PolySi can be built directly on the substrate, thus eliminating the need of high density & expensive interconnects peripheral devices. 

Comparison of LCD  system & OLED display

With the arrival of the first Organic Light emitting Diodes (OLEDs), the design & test community in the consumer and commercial electronic industries were in the same situation. The rules were different for OLEDs: there are no backlights that stay ‘on’ even when the LCD is dark. In OLED displays, dark pixels are ‘off’ and brightness can be adjusted over a very large range.
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Anyone who has seen OLED can attest to its brilliance and the realism of the images it can present. Great colour and contrast are just part of the reason OLED displays look so good, another important attributes is luminance dynamic range, or the ability of the display to reproduce a scene at the same contrast and lightness levels that eye is accustom to viewing.

The range of lightness levels that eye can perceive at any one time is at most several hundred to one.  However, the eye can adapt its range up and down depending on ambient conditions. E.g. moving from your patio into your house, or from daylight through dusk into moonlight. The result is a total visual range of over 100000:1.

With the luminance range of over 1000000:1, the OLED display can do the eye one better. It can present an image with all the fidelity the eye can handle, and it can brighten or dim image depending upon the surrounding condition, all the while maintaining the image content with dark shadow & bright highlights.

Product designers who take advantage of this OLED attribute can significantly extend the useful lifetime of their products. By allowing the displays brightness levels to dim in low ambient conditions, the organic components will retain more of their original brightness for a long time-upto ten times longer than a display driven at fixed settings.

About the luminance of the OLED display is the general purpose display units have luminance dynamic range of 250:1 can be achieved by setting the display driver between 0.2 cd/m^2 to 50 cd/m^2. under these conditions the OLED display lifetime will be 8 to 10 times longer than if the display is driven at a maximum luminance of 120 cd/m^2

There is a significant difference between OLED displays & other flat panel display technologies. Liquid crystal displays (LCDs) are the most common type of flat panel display in use today. The LCD is however not self-luminous. That is, it uses a separate light source, typically a fluorescent backlight, to illuminate the panel. Lifetime testing of LCDs therefore does not depend on the image content. The LCDs brightness depends solely on its backlight, and most often the failure of backlight is catastrophic.

OLED displays, on the other hand omit their own light. That is the major feature in the simplicity and solid-state nature of OLED displays. However it does mean that the OLED displays useful life is tied to the image content it present. All pixels on full brightness is rare in any application.

As indicated in the following graph most application run image content that averages only 25% of maximum brightness. In the case of digital camera/laptop working with preview screens for snapshot images this average is even lower perhaps as low as 15%-20%. Therefore testing with all pixels on at a fifth of the maximum luminance is a better approach. This technique will give a more accurate indication of how long it will take for the display to reach the industry standard of half of its original luminance in actual use, though useful lifetime does not end when the display reaches half its original luminance. The end user may recognize a loss in light output over time but the full fidelity of the image remains.
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The Uses of OLED Technology   
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Here is the latest range of products which uses the OLED technology. This technology today & tomorrow will be used by the giants in this field like KODAK, SANYO, SONY, INTEL, IBM, SAMUNG etc. the products shown here is only photographs.

The only product available in the market which is using Active matrix OLED Technology is the digital camera (OMX-100) is shown below:
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Introduction to FOLED

The story of wide applications of the OLED technology does not stop here. It is just the beginning.

Have you ever thought:

· Carrying your Laptop as you are carrying the news-paper in the day to day life?

· Or your monitor of your computer stitched on the t-shirt as simply a sticker?

· Or your mobile phone as a piece of paper?

This all can be possible with the use of OLED technology.

The Universal laboratories, Florida, USA. The scientists of this laboratory have started working in that direction & have developed the thoughts that have not ever been thought into reality.

 So don’t just wait, run because the future is running faster than you.    
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