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Abstract 
 

One day, the newest device is not like mobile or even rolled up like a smart 

clock around the hand, instead it is fixed like a clear pin on the skin. The 

cables and circuitry have historically been made of inorganic semiconductors 

and conductive metals, such as silicone, which allow for a regulated flow of 

charge between one element and another. However, such circuits are now 

feasible on genuinely mini-scales using organic molecules, i.e. mainly carbon 

materials. This is made possible by the "organic electronics" area that can 

also be used to build a multitude of inventions that can roll up and fit in 

the pocket from printed solar cells to computer screens. The name derives 

from the use of "organic" semi-conductors made from carbon-based 

materials and not from silicon as in traditional electronics. The article 

incorporates a review of organic electronics and its applications. 
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1 Introduction 
 

Organic electronics is a materials science discipline involving the design, 

synthesis and use of organic molecules or polymers that exhibit desirable 

electronic properties such as conductivity. Organic electronic materials are 

made from organic (carbon-based) molecules or polymers using synthetic 

techniques produced under the organic chemistry and polymer chemistry, 

unlike typical inorganic drivers and semiconductors [1]. One of the 
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promised advantages of organic electronics is its low-cost ability relative to 

conventional electronics. Attractive characteristics are their electrical 

conductivity and relatively high mechanical versatility and high 

thermal stability. 

Electrical conductive compounds that convey electrical charges with low 

resistance constitute a class of materials of concern in organic electronics. 

Conductive materials are typically inorganic. Metal materials such as copper 

and aluminum as well as certain alloys are classical examples of them. Henry 

Letheby identified the earliest recorded organic conducting substance, 

polyaniline, in 1862. A study on other organic polymer materials started 

early in the 1960s and high conductivity of one Simon per centimeter was 

seen in 1963 for a tetraiodopyrrole derivative. In 1977, polyacetylene was 

discovered to be oxidized to create conductive material from isolating or 

semi-conductive materials with halogens. In the 1950s the second generation 

of electric conductors based on charging transmission salts was discovered. 

Derivatives of polycyclic aromatic compounds were early examples. Pyrene, 

for example, has been shown to form semi-conducting charging complex 

salts with halogens [2]. In 1972, scientists observed metallic conductivity in 

the load transfer complex TTF-TCNQ (conductivity equivalent to a metal). 

Usually, organic semiconductor materials arrive as a tiny molecule of a few 

dozen or hundred atoms, or as long chains of thousands of repeated (plastic) 

molecules. The above is especially significant since plastics are not generally 

treated as electrical conductors. In the 1970s, however, researchers 

discovered that certain plastics could function as conductors and some as 

semiconductors. For years, the electrical potential of semi-conducting 

plastics and small molecules has been behind many of our electronic 

computer chips in-organic (non-carbon-based) semiconductors [3]. However, 

organic semiconductors with decent enough performance now start to 

commercialize in new and exciting applications. 

The paper is structured in three sections, starting with the introduction in 

section I, to give a brief idea about the concept. Section II discusses the 

details about the Organic LED. The study is concluded at last in section III. 

 

2 Organic Light Emitting Diodes 
 

An Organic Light Emitting Diodes (OLED) consists of a thin organic 

material film, which produces light through electric current stimulation. 

Bioelectronics is a new electronics field, which works with organic materials 

like polymers or small molecules. The materials used in this kind of 

technology are carbon-based molecules. Organic materials for various 

technical uses are called excellent insulators [4]. The discovery of electrical 

conduction in organic materials was unknown until 1862 when Henry 

Letheby obtained a partially leading substance from anodic aniline oxidation 

in sulfuric acid. 
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In the 1970s, Heeger, MacDiarmid and Shirakawa found the polymer 

polyacetylene is conductive after certain modifications. Doped polyacetylene 

can be used for the creation of new polymers, and a scale of eleven orders of 

magnitude can be accurately calibrated for the electric conductivity of the 

substance. Where dopant concentrations are approximately 1%, the transition 

from metal to isolator is supported by transport experiments and 

measurements of far infrared transmission [5]. The vision of polymer 

materials has shifted radically with the invention of electrolyzing polymers 

and formed a foundation for future organic electronics. Now, a lot of 

progress was accomplished and the invention of conductive polymers has 

contributed to the interdisciplinary development of industrial applications by 

physicists, chemists and engineers. Figure 1 shows Illustration of OLED in 

Different Applications 

 
Figure 1 Illustration of OLED in Different Applications  

 
For long time research on leading organic materials was performed in the 

area of chemistry and solid-state physics. At this point, no application of 

electronics was involved. Then in the mid-80s, there was growing interest in 

organic conductive materials in the area of engineering and applied physics. 

Tang and VanSlyke made a big breakthrough by showing the LED, based on 

two organic molecules, aluminum (Alq3) and diamine tris. The manufacture 

of this system is seen as the real beginning of organic electronics and the first 

product to be drawn by industrial research groups was OLEDs [6]. The first 

organic solid-state field-effect transistor (FET) was presented by Tsumura et 

al. Polythiophene was used as the transistor semiconductor layer. Later in 

1988, Burroughes et al. published their reports on semiconductor devices 

made of polyacetylene, the conjugated polymer. The load is deposited in 

soliton-like local excitations of the polymer chain introduced by an electric  
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field of the earth. Optical absorption can be added under the bandgap by the 

creation of charged solitons. 

A new generation of leading organic materials was launched at the end of 

the 1980s. Various research groups have proposed organic devices using a 

small molecule rather than a filament which may be considered an oligomer. 

Unlike polymeric fabrics, in solvents, small molecules are very insoluble. For 

this purpose, deposition methods were developed based on vacuum 

sublimation to deposit thin films of a small semiconductor molecule. Peng et 

al. produced OTFTs based on α-sexithiophene (α-6 T) with various forms of 

organic polymer insulators. The electrical efficiency of OTFTs has been 

improved in relation to the SiO2 layer with the aid of polymer dielectrics 

including polyvinyl alcohol (PVA) and cyanoethyl pullulan (CYEPL). The 

dielectric constant of the dielectric layer and mobility is closely correlated 

[7]. In 1992, OTFTs developed with various α-conjugated oligomers, 

including oligothiophene series and polyamines, were reported by Horowitz 

et al.  Different inorganic and organic isolators have also been used in the 

analysis. The mobility increases as the oligomer conjugation duration 

increases. Furthermore, the freight transport of the machinery was largely 

controlled by the interface between the semiconductor and the dielectric, a 

groundbreaking research effort. 

By printing methods in 1994, Garnier et al. rendered OTFTs from 

semiconducting polymers. The system output is resistant to mechanical 

therapies, such as turning. Their documented technology has opened the door 

to low-cost and scalable electronics in wide areas [8]. The printed organic 

transistor was later recorded by Bao et al., in which all of the main 

components can easily be screened. The transistor was equipped with a 

polyimide dielectric sheet, a regioregular poly(3-alkyl 

thiophene)  semiconductor, and two silver electrodes both printed on an 

indium-coated plastic substrate of tin oxide ( ITO). 

All organic semiconductors previously listed in OTFTs are 

semiconductors of a p-type type. In 1995, Haddon et al. recorded n-channel 

OTFTs with excellent system qualities that were produced using the active 

layer of C60. In the field of organic electronics and OTFTs in particular, 

studies at the time concentrated on the physical characterization of discrete 

elements, as a technology was still not advanced enough to produce 

integrated circuits [9]. The world's first findings on organic circuits were 

published by Brown et al. of Philips Research Laboratories. They developed 

OTFTs with solution-processed polymer semiconductors and showed that 

these circuits would work logically. This breakthrough marked the beginning 

of a new age of organic electronics when it became evident that OTFTs could 

provide a technology useful for various applications that embrace relatively 

low efficiency but low cost [10]. More organizations began working on 

OTFTs in an interactive device instead of relying on solely physical study. 
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In the 1990s, Bell Labs Groups implemented some new technology 

ideas, notably the incorporation of n and p-type semiconducting films. This 

advancement has contributed to innovative and exciting gadgets. In 1995, 

AT&T Bell Laboratories documented hetero structure OTFTs with two 

active materials: α-6 T and C60 by Dodabalapur et al.   It was shown that in 

this system configuration both electron and hole current could be identified 

[11]. Organic light-emitting transistors depend fundamentally on the 

fundamental concept of Bell Laboratories developed organic heterostructure 

products. 

The complimentary organic technology is another idea explored by the 

same community. This technology combined OTFTs of type p with type n 

into one circuit. In 1996, hybrid complementary inverters where n-channel is 

Si and p-channel is organic semiconductor were reported by Dodabalapur et 

al. Later all organic complementary inverters were manufactured. In 1998 a 

full-polymer semiconductor integrated unit with regioregular TFT polymer 

was demonstrated by Sirringhaus et al., from Cavendish Laboratory, 

University of Cambridge, in a similar dimension [12]. This technology was a 

step in the path of all-polymer integrated optoelectronic circuits such as 

active matrix polymer LED displays. Later, Lin et al. from Bell Labs 

documented the use of complementary technology in organic ring oscillators. 

The material type n is copper F16CuPc and the p-like material is a derivative 

of oligothiophene. Also from Bell Laboratories, Crone et al demonstrated 

much greater integration sizes of up to 864 transistors per circuit. 

Since 1999 high-capacity dielectric materials have been used by 

researchers in OTFTs. IBM Research Group (Dimitrakopoulos et al.) initially 

interpreted the door voltage dependency on mobility in pentacene-based 

transistors based on the interaction of carriers with localized traps of the 

bandgap [13]. During the work, high-performance organic transistors were 

demonstrated on clear plastic substrates. 

Tate et al. demonstrated that two organic transistor processing 

approaches can be integrated and work in low tension: thin anodizing, high-

capacity dielectric gate printing and electro-free silver microcontact printing 

for high-resolution source-drain electrodes [14]. Attractive and compliant 

with organic semiconductors and versatile substrates, the close-room 

temperature techniques are meanwhile ideal for roll-to-roll printing 

technologies [15]. In the same year, direct inkjet printing of full transistor 

circuits was displayed by Sirringhaus et al. They used surface energy 

patterning to monitor the movement of conducting polymer inkjet droplets to 

describe the transistor channel lengths at high resolution. 

The sophistication and efficiency of the OTFT circuits are increasing 

over time. Someya et al. have developed large-scale pressure sensors made of 

organic transistors for electronic artificial skin applications. University of 

California's Subramanian et al., Berkeley reports that transistors were 

developed with inkjet printers for printing conductors, dielectric layers or  
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organic semiconductor materials [16-17]. The transistor output was sufficient 

for 135 kHz RFID technology. Klauk et al. produced integrated organic 

circuits working with low voltages of supply (1.5 to 3 V) with a static power 

consumption of less than 1 nW per logic gate. Smits et al. showed self-

assembled monolayer (SAM) FETs while the long-range intermolecular pi-pi 

assembly was present in the monolayer. They also manufactured the 

conceptual circuits of SAM. Jung et al. registered printable roll-to-roll 

antennas, rectifiers and ring oscillators on plastic films and shows good 13.56 

MHz RFID tags. 

 

3 Conclusion 
 

OLEDs are the major success story in organic electronics so far and can 

also be seen on high-end TVs and smartphones for OLED displays. They are 

now used as a modern means of lighting houses. OLEDs are essentially a 

sandwich between layers of one or more organic semiconductors allowing 

for separate electric charges. When charges intersect in the middle of the 

sandwich, they merge to provide light. In comparison to inorganic light-

emitting diodes, large plastic sheets can generate an OLED light. This means 

that OLEDs can be used as lightweight lighting emitting surfaces to produce 

new luminaires that do not rely on point sources, such as bulbs. 
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