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ABSTRACT
Organic Light-emitting Diodes (OLEDs) are just like a movie projector screen in the earlier times with a thin sheet hanged on the wall in which the screen was light, paper-thin and could be rolled into portable tube. The materials used in OLEDs need not be crystalline that is composed of a precisely repeating pattern of planes of atoms, so they are easier to make. They are applied in thin layers for slimmer profiles and different materials for different colours that can be patterned on a given substrate for making high resolution images. In the coming years, large screen televisions or computer monitors could roll up for storage. A soldier might unfurl a sheet of plastic showing a real time situation map. Smaller displays could be wrapped around a person’s forearms or incorporated into clothing. The OLED panels could curl around an architectural column or lay almost wall paper like against a wall or ceiling.
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ORGANIC LIGHT-EMITTING DIODES
1. INTRODUCTION:

An organic light emitting diode (OLED) is simply a light emitting diode (LED) whose emissive electro luminescent layer is composed of a film of organic compounds. The layers are made up of small organic molecules or macro polymers that conduct electricity. They have conductivity levels ranging from insulators to conductors, so OLEDs are considered as organic semiconductors. The layer of organic semiconductor material is formed between two electrodes, where at least one of the layers is transparent.

2. SURFACE CONSTRUCTION OF OLED ILLUMINATION:

It consists of an emissive layer, a conductive layer, a substrate, and both anode and cathode terminals. The emissive layer, where light is made by the emission of radiation whose frequency is in the visible region is made up of organic plastic molecules that transport electrons from the cathode and the polymer used is polyfluorene. The conductive layer is made up of organic plastic molecules that transport holes from the anode and the conducting polymer used is polyaniline. The substrate that supports OLED is made up of flexible plastic, inexpensive glass or metal foil. Anode, that removes electrons when a current flows through the device, is generally made up of Indium tin oxide and it is transparent and cathode that injects electrons when a current flows through the device is made up of metals like aluminium and calcium, which may or may not be transparent depending on the type of OLED. 
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OLED structure
3. LIGHT EMISSION PRINCIPLE:
OLEDs emit light in a similar manner to LEDs, through a process called electro-phosphorescence. An electrical current flows from the cathode to the anode through the organic layers. When a voltage is applied to OLED, the holes and the electrons are generated from each of the two electrodes, which have a positive and negative electric charge respectively. When they recombine in the emissive layer, organic materials make the emissive layer to turn into a high energy state termed “excitation”. The light is emitted when the layer returns to its original stability. The molecular structure of organic materials has limitless combinations, each of which varies in its colour and durability. Within these limitless combinations, identifying organic materials that provide high efficiency and long life will determine its practical application.

 A semi-conducting material such as silicon has an energy gap between its lower, filled electrons state called as valence band and its upper, unfilled electrons state called as conduction band. As electrons drop to the lower state and occupy holes, photons of visible light are emitted. The colour of the light depends on the type of organic molecule in the emissive layer and the intensity or brightness of the light depends on the amount of electrical current applied.
[image: image2.jpg]



4. CREATION OF COLOUR:
OLED has more control over colour expression because it only expresses pure colours when electric current stimulates the relevant pixels. The primary colour matrix is arranged in red, green and blue pixels which are mounted directly to a printed circuited board. Each individual OLED element is housed in a special micro cavity structure designed to greatly reduce ambient light interference that also improves overall colour contrast. The thickness of the organic layer is adjusted to produce the strongest light to give a colour picture. Further, the colours are refined with a filter and purified without using a polarizer to give outstanding colour purity. 
5. TYPES OF OLEDs:
· Passive-matrix OLED
· Active-matrix OLED
· Transparent OLED
· Top-emitting OLED
· Foldable OLED
· White OLED
5.1. PASSIVE-MATRIX OLED (PMOLED):
PMOLEDs have strips of cathode, organic layers and strips of anode. The anode strips are arranged perpendicular to the cathode strips. The intersections of the cathode and anode make up the pixels where light is emitted. External circuitry applies current to selected strips of anode and cathode, determining which pixels get turned on and which pixels get turned off. The brightness of each pixel is proportional to the amount of applied current. PMOLEDs are easy to make, but they consume more power than other types of OLED, mainly due to the power needed for the external circuitry.  They are most efficient and are used in cell phones, PDAs and MP3 players. 
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5.2. ACTIVE-MATRIX OLED (AMOLED):
AMOLEDs have full layers of cathode, organic molecules and anode, but the anode layer overlays a thin film transistor (TFT) array that forms a matrix. The TFT array itself is the circuitry that determines which pixels get turned on to form an image. 
AMOLEDs consume less power than PMOLEDs because the TFT array requires less power than external circuitry, so they are efficient for large displays. They are used in computer monitors, large-screen TVs and electronic signs or billboards. The life expectancy of it is 30,000 hours.
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5.3. TRANSPARENT OLED:
Transparent OLEDs have only transparent components that are substrate, cathode and anode. When turned off, they are 85% as transparent as their substrate. When a transparent OLED display is turned on, it allows light to pass in both directions. This can be either active or passive matrix. This technology can be used for heads-up displays.
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5.4. TOP-EMITTING OLED:
Top-emitting OLEDs have a substrate that is either opaque or reflective.  The top-emitting OLED display includes providing a handling substrate. A composite layer is formed on the handling substrate. An organic light emitting unit is formed on the composite layer. A top electrode is formed on the organic light emitting unit. A reflective type display and fabrication method thereof is provided. The reflective type display includes providing a handling substrate. A composite layer is formed on the handling substrate; a thin film transistor array is formed on the composite layer.
They are best suited to active-matrix design. These displays are used in smart cards. The efficiency is 500 cd/m2 and the life span is 17,000 hours.
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5.5. FOLDABLE OLED:
Foldable OLEDs have substrates made of very flexible metallic foils or plastics. They are very light-weight and durable. Their use in devices such as cell phones and PDAs can reduce breakage, a major cause for return or repair. Potentially, these displays can be attached to fabrics to create smart clothing, such as outdoor survival clothing with an integrated computer chip, cell phone, GPS receiver and OLED display sewn into it.
They are less breakable and more impact resistant – than other displays. With glass breakage a major cause of display-containing product returns, this is a highly desirable commercial alternative. They are very flexible i.e., they may be manufactured on a variety of substrates. Such displays may be made to bend, flex and conform to many surfaces. The luminance is 200 cd/m2.
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5.6. WHITE OLED:
White OLEDs emit white light that is brighter, more uniform and more energy efficient than that emitted by fluorescent lights. They also have the true-colour qualities of incandescent lighting. They can replace fluorescent lights that are currently used in homes and buildings because they can be made in large sheets. Their use could potentially reduce energy costs for lighting. Its efficiency is 90 lm/W at a brightness of 1000 cd/m2 . 
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6. COMPARISON WITH EXISTING FORMS OF ILLUMINATION:
	 
	OLED lighting
	Incandescent light bulbs
	Fluorescent lamps
	LED

	Illustration
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	Principle of light emission
	Emits light by applying a voltage to organic matter
	Emits light by sending an electric current to a metallic filament
	Ultraviolet rays generated by an electric current collide with fluorescent material to produce visible light
	Emits light by applying a voltage to an inorganic semiconductor

	Characteristics
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Illuminates large area (surface light source)
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Energy efficient
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Low heat-generation
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Slim, lightweight
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Flexible (when plastic substrate used)
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Environmentally sound
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Illuminates small area (point light source)
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High power consumption
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High heat-generation
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Closely approximates natural light
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Size of area illuminated is between point light source and surface light source (linear light source)
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Energy efficient
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Uses hazardous substance (mercury)
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Illuminates small area (point light source)
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Energy efficient
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Long life
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Easy to reduce size
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Environmentally sound

	Uses
	Anticipated applications include living spaces, offices, decorative illumination, car interior lighting, and POP lighting
	Photographic lighting, living spaces such as dining rooms or bedrooms, etc.
	Living spaces, offices, commercial premises, etc.
	Indirect lighting, floor level lighting, spotlights for retail spaces, etc.


7. DEVELOPMENTS:

· Kodak has launched its first digital camera using OLEDs in the market followed by Pioneer which introduced it in car audio components and cellular phones. Phillips has introduced it in electronic razors.
· Samsung has designed a prototype for televisions, computers that has 15.5 inch monitors followed by 17-inch PLED by Toshiba and 24-inch multi panel screen by Sony which are two to four years from market.
· With OLEDs used in bendable displays, Pioneer has designed a prototype of wearable computer followed by rollable display by Universal Display Corporation which is several years from market.
· For general illumination purposes i.e., safety lights for vehicles, the products are under development and are five to 10 years from market.
8. ADVANTAGES:
· OLEDs are thinner, lighter and more flexible than the crystalline layers in an LED or LCD. The plastic, organic layers of an OLED are 100 to 500 nanometres thick or about 200 times smaller than a human hair.
· They are brighter than LEDs because the organic layers of an OLED are much thinner than the corresponding inorganic crystal layers of an LED. Also they do not require glass for support which absorbs some light.
· It has ability to emit light from a surface, low heat generation, and environmentally sound compared to fluorescent lamps.
· They do not require backlighting like LCDs as they generate light themselves, so they consume much less power than LCDs.
· They are easier to produce and can be made to large sizes because they are essentially plastics, which can be made into large, thin sheets.
· They can enable a greater artificial contrast ratio that is measured in purely dark conditions and have better viewing angle compared to LCDs because OLED pixels directly emit light.
· They have a faster time response than standard LCD screens.
9. DISADVANTAGES:

· Limited lifetime of the organic materials. While red and green OLED films have longer lifetimes, blue organics currently have much shorter lifetimes. However, the lifespan of OLED displays can be increased by improving light outcoupling.
· The intrusion of water into displays can damage the organic materials and limit the longevity of more flexible displays. Therefore, improved sealing processes are important for practical manufacturing.
· The fabrication of the substrate is complex and expensive process in the production of TFT LCD, so flexible substrates such as roll-up displays and displays embedded in fabrics or clothing can be used.
10. APPLICATIONS:

· Due to its light-weight, they can be used in cellular phones, PDAs, notebooks, digital cameras, DVD players, car stereos, televisions, etc.,
· They can be used as solid-state light sources.
· In heads-up displays, automotive dashboards, billboard-type displays, home and office lighting and flexible displays.
· Due to its faster response than LCDs almost 1000 times faster, a device with an OLED display could change information almost in real time.
· In video images for more realistic and constant updates.
11. CONCLUSION:

Organic light emitting diodes promise to make electronic viewing more convenient and ubiquitous as they are more energy efficient. OLED is so revolutionary that in the field of illumination it is being hailed as “the first discovery since Edison”. Today, OLED technology is widely seen as a next generation component for flat panel displays and is expected to become a key technology in the development of flexible displays. 
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