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Abstract- As per industrial environment the devices which made by the organic molecule based materials most preferred current time. Its behavior and OLET characteristics which are bi-functional in nature are fully related to the concerned materials which are utilizes for electrode, OSC, gate, as well as source and drain. These parameters are also defined how its cost should be minimize and made more and more flexible in nature. It will generate more commercialized devices that are too much demanding in current scenario. The OLET behavior are of bi-functional in nature, because its operations on two principles, the first one working as a transistor and the second one emission of light also.  This paper also tells us that, the analysis of different types of high performing materials, their performances with the threshold voltages which are utilizing for designing of OLET layers. Our major concerned towards the material selections for designing of layer rather than structure of OLET. The reliability of materials which perform better in response and to improve the potentials of OLET is our main indication in this analysis.
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I. INTRODUCTION
 	In last decades organic optoelectronic devices like organic light emitting diode (OLED) and organic light emitting transistor (OLET) are fully commercialized on the basis of its optical and magnetic materialistic properties, which were used for the manufacturing of devices. Similarly, another kind of organic electronic module like, organic field-effect transistors (OFETs)(1) is also working in the tentative as well as experimental phase. The OLET works on the two principal, first one is OFET and second one is OLED. The electrical switching part we will collect from OFET and the light emitting part from OLED. In case of OLED a too much thin emissive layer of 80-100 nm, where the electrons as well as holes materials are sandwiched in between their two separated electrodes, there-off electrically forced into the organic lasers (2-5). The OLET and OLED both have the potential to streamline the construction of the optoelectronic communications. Whereas in OLET devices, the source and drain electrodes inserted the electrons as well as holes which are recombine into the passes or transport channel which are nearly between 5–95 μm long. As per our requirements we have to utilize it as a electron transport layer (ETL) and holes transport layer (HTL) for getting highest recombination and emission of more and more light. 
In case of ideal condition of light emission of organic semiconducting materials like, oligomers and polymers in general purpose tetracene and pentacene used for its designing, because they all have some exact value of energy, which is to reduce their charge injection-barrier where metal have contacts. The ambipolar, where high mobility rate of charge carrier certify that, the light should be emitted at the center point of the channel with high fluorescence (6-9). The OLED structures like Nano scale and micro cavities which operating at lower voltage and higher dielectric constant material, where photon conversion to attain sufficient number of excitons. These structures design should be further applied in OLETs. To achieve the sufficient number of conversion process of exciton-to-photon that are known as external quantum efficiency (EQE), where the optoelectronic processes should be stable on all of the above parameters. 
II. DESIGN AND WORKING STRATEGY OF OLETS
   	The first BGTC single layer field effect transistor device structure fabricated by Hepp and his co-workers in the year 2003 with the help of an oligomer molecule like tetracene (30). This devices of FET was p-type unipolar in nature with its hole mobility of 5.0 × 10–2 cm2 /V s. Unipolar (10,11) it means that all electrodes made with the same type of materials. It was first time observed that, during operation the emission of light were originating towards the drain electrode, but now in current days with the help of doping we have to focus and centralize its a emission of light towards the center.
As per Vgs (gate to source voltage) and Vds (drain to source voltage) increased then the photocurrent should also be increased more and more. The maximum spectral emission bandwidth of tetracene’s photoluminescence (12) for higher value of photocurrent getting was at 500.0 to 540.0 nm. The characteristics become fully saturated when we provide more negative voltages ie; over -50 Vds. When Vgs provide more and more positive voltages, then maximum number of holes should be generated from the source and passes through the channel of tetracene / pentacene (13-16) and recombined with the tunneled electrons, which ejected from the drain terminal and finally reach this emitted light in the recombination zone, which is illustrated in the Figure 1(a) and Tetracene or Pentacene which uses in the OSC channel, their images in Figure 1(b).
MULTILAYER OLETS
Recently it’s a challenging to design a extremely high emissive those materials which also implicit a great electrical properties. This problem can be eliminating by using Multilayer OLET devices. The P type and n type both fluorescent emission of light achieved in case of ambipolar (17-25) OLET. Ambipolar OLETs are those where all the electrodes made with different types of materials. Due to this a bulk hetero junction films achieved which is shown in the below Figure 2. also an extreme range of control in both their electroluminescent intensity and charge mobility(21). Sirringhaus and their co-workers proposed a design of lateral hetero structure, where the high ambipolar charge mobility with high tunable recombination zone was achieved (28). In these OLET their high EQE was 1.3% and nominal material degradation were achieved. In Multilayer devices each and every layer have a separate optimization level for their each components of charge injecting, charging transporting and its emission of fluorescent light illustrated in Figure 2. Bazan and co-workers designed multilayer OLET devices (29) selected a series of fluorescent polymers such as poly[2-methoxy5-(2′-ethyhexyloxy-1,4-phenylenevinylene)] (MEH-PPV) (30), super yellow (SY), and poly[9,9-di(ethylhexyl)fluorene] (PFO) as the emissive layers. Here all layers made with organic polymers and produce lesser rating of florescence than hydro materials. 
III. RESULT AND DISCUSSION

(a) Higher EQE Rating
Now for getting higher values of florescence as well as recombination rate, we have to use hydro materials like MEH-PPV (organic) and aluminum (inorganic), the recombination rate of MEH-PPV with aluminum at 10 V anodes illustrated in the Figure 2.  

To simplify the electron injection process, a conjugated PMMA with aluminum was inserted between the emissive layer and the source-drain electrodes. The relocation of ions and their dipoles are effectively modified and decreased the interfacial energy. Further, to certify a good charge transportation in OLET devices, a hole transport layer (HTL) was implanted between the emissive layer and the gate dielectric. Due to this the hole can be directly inserted into HOMO of PMMA and transported towards the drain electrode, where electron can be inserted into the LUMO of emissive layer. They are radiatively recombined to each other near drain electrode and emission of light observed. 
The higher value of emission efficiency and their carrier mobility’s are more efficient for effective way of light emission from the transistor, here PMMA have smaller concentration of holes than larger concentration of electrons in Aluminum, so that the EQE rating becomes 1.3%. If we equate the holes concentrations of PMMA exactly equals to the electrons concentrations of Aluminum then the value of EQE has to become just 3 times (3.6%) larger than the earlier. Such type of high recombination rate in terms of EQE and the images of tetracene and pentacene are illustrated in the Figure 3.
We have to get the values of Electron Quantum Efficiency (EQE) rating becomes higher one by one  after using of higher doping concentration of holes (PMMA) into aluminum (in terms of thickness), which we have to discussed earlier. Its pie diagram and linear characteristic are depicted in Figure 4.(a) and (b).   


Material selection to improve the potential of OLETs
Because of metal drain electrode the emission of light provides a significant level of quenching effect. As per energy band diagram, there are two parameters ie;, HOMO and LUMO (21-27). Where, HOMO stands for highest occupied molecular orbit and LUMO stands for lowest unoccupied molecular orbit. In case of tetracene the HOMO which preferred for hole injection only, its value is (-5.20 eV) and the LUMO value becomes (-2.20 eV). Therefore in my analysis for OLET devices, the tetracene BGTC with single crystal layer provide much better responses than pentacene with ETL and HTL layers. Earlier for light emission we have to choose PMMA with Aluminum, but now for better transfer as well as output characteristics of OLET we have to choose the PMMA as a gate (G) electrode material and gold (Au) as a source (S) and drain (D) electrode materials. In spite of tetracene or pentacene by means of a OSC materials, there are two more layers that are HTL (Holes Transport Layer) and ETL (Electrons Transport Layer). 
In case of organic light emitting transistors (OLETs) the contact effects can be examined by using parameter analysis and extraction are obtained by electrical characteristics of the device. The linear regime channel mobility in the bottom-gate top-contact (BGTC) pentacene (31-33) can be evaluated by its active layers of dissimilar thicknesses with contact-doped layers prepared by ETL and HTL of pentacene. The extracted parts of parameters suggested that the contact-doping trials give rise to becomes more prominent with enhancement in the channel mobility with their larger thickness of  active-layer. Same experiments we have also performed with Tetracene OSC materials and to get its characteristics. Now to correlate these characteristics of OLET with pentacene and OLET with tetracene. Its behavioral design and their characteristics are depicted in figure 5 ( a) (b) (c) and 6 (a)  (b) (c).

   The input characteristics states that the transistor operats at higher value of threshold voltage and its output characteristics is also predicting in about its non saturation level.

It is clear that tetracene channel performance is too much better than pentacene. The final analysis and extraction confirms in about our results and their proposed methodology. On this basis, we can investigate that, how the different types of organic materials used for better performance of OLET, their extraction of parameters and their various characteristics.   
IV. EXPERIMENTAL SECTION
As shown in the Figure 5.(a) (b) (c) and  Figure 6.(a) (b) (c) the width of pentacene and tetracene are 400 nm. Gold (Au) width in both source and drain are 400 nm, ETL width is 50 nm and HTL width is 150 nm. Hole mobility (µh) is of 5.0 × 10–2 cm2 /V s. EQE rating before doping is 1.3 % and after doping 3.6%. Between PMMA and Al, MEH-PPV was used as a HTL-ETL.
V. CONCLUSION 
There has been made tremendous progress in previous ten to fifteen years in case of designing of OLETs. But still now some serious and necessities issues are also focused : (1) As compare to OLED, OLET have a lesser EQE value,  (2) In case of Multilayer OLET electroluminescence mechanism are not clear.In the future work, the ambipolar multilayer cylindrical/ vertical OLET may overcome the restrictions of modern organic luminescent materials. Furthermore, the utilization of hybrid devices with high mobility of inorganic semiconductors material, like carbon nanotube (CNT), perovskite, or graphene, which work as the transporting layer may be it become a possible substitute and improve the OLET performance. In the meantime, the growth of proficient dielectrics with their high dielectric constant value may be minimizing their optical and electrical threshold voltages and in future it realize efficient low-power devices. The supplementary functional parts in OLETs may also excite in new era. 


Funding Statement

 This work did not receive a financial support.

            Conflict of Interest

 The authors declare that there is no conflict of interest regarding the publication of this paper.

A   uthor Contribution

 Authors have made substantial contributions to the conception and design, or acquisition of data, or analysis and interpretation of data; have been involved in drafting the manuscript or revising it critically for important intellectual content; and have given final approval of the version to be published. Author has participated sufficiently in the work to take public responsibility for appropriate portions of the content. Author read and approved the final manuscript.

Availability of data and material

 The data and material are available within the manuscript.

Compliance with ethical standards

 The author declare that all procedures followed were in accordance with the ethical standards.


Consent to participate

 Author declare their consent to participate in this research article.

     Consent for Publication

 Author declare their consent for publication of the article on acceptance.











[bookmark: _GoBack]
REFERENCES
[1]  H Meng, F Sun, MB Goldfinger, GD Li Z Jaycox, , WJ Marshall, et al., “High-performance, stable organic thin-film field-effect transistors based on Bis-50-alkylthiophen-20-yl-2,6-anthracene semiconductors”, JAm Chem Soc, vol. 127, pp.2406–7, 2005.
[2]  RT Weitz, K Amsharov, U Zschieschang, Villas E Barrena, DK Goswami, M Burghard, et al., “Organic n-channel transistors based on core-cyanated perylene carboxylic diimide derivatives”, J Am Chem Soc, vol. 130, pp. 4637–45, 2008.
[3]  D Kumaki, S. Ando, S. Shimono, Y. Yamashita, T. Umeda, S. Tokitoa. “Significant improvement of electron mobility in organic thin-film transistors based on thiazolothiazole derivative by employing self-assembled monolayer”, Appl Phys Lett, vol. 90, pp. 053506, 2007.
[4]  Oh J. Hak, S. Liu, Z. Bao, R. Schmidt, F. Wu¨rthnerb, “Air-stable n-channel organic thin-film transistors with high field-effect mobility based on N,N0-bis(heptafluorobutyl)-3,4:9,10-perylene diimide”, Appl Phys Lett,  vol. 91, pp. 212107, 2007.
[5]  H.Sirringhaus, T. Kawase, RH Friend, T. Shimoda, M. Inbasekaran, W. Wu, et al., “High-resolution inkjet printing of all-polymer transistor circuits”, Science, vol. 290, pp. 21236, 2005.
[6]  T. Sekitani, M. Takamiya, Y. Noguchi, S. Nakano, Y. Kato, T. Sakurai, et al., “A large-area wireless power transmission sheet using printed organic transistors and plastic MEMS switches”, Nat Mater, vol. 6, pp. 413–7, 2007.
[7] Y. Noguchi, T. Sekitani, T. Someya, “Organic-transistor-based flexible pressure sensors using ink-jet-printed electrodes and gate dielectric layers”, Appl Phys Lett, vol. 89, pp. 253507, 2006
[8] A. Knobloch, A. Manuelli, A. Bernds, W. Clemens, “Fully 
printed integrated circuits from solution processable polymers”,  J Appl Phys, vol. 96(4), pp. 2286, 2004.
[9] W. Clemens, W. Mildner, B. Bergbauer, “New high volume applications with printed RFID and more”, MST-News, vol. 3(5), pp. 10–2, 2007.
[10]  AC Huebler, F.Doetz, H. Kempa, HE Katz, M. Bartzsch, N. Brandt, et al., “Ring oscillator fabricated completely by means of mass-printing technologies”, Org Electron, vol.8, pp. 480–6, 2007.
[11]  M. Ofuji, AJ Lovinger, C. Kloc, T. Siegrist, AJ Maliakal, HE. Katz, “Organic semiconductor designed for lamination transfer between polymer films”, Chem Mater, vol. 17, pp. 5748–53, 2005.
[12]  DR Hines, VW Ballarotto, ED Williams, Y Shao, SA Solin, “Transfer printing methods for the fabrication of flexible organic electronics”, J Appl Phys, vol. 101, pp. 024503, 2007. 
[13]  J. Janata, “Principles of Chemical Sensors”, 2nd edn, Springer, 2009
[14]  CM Hart, DM de Leeuw, M. Matters, PT Herwig, CMJ Mutsaerts, CJ Drury, “Low-cost all-polymer integrated circuits”, In: 24th European solid-state circuits conference proceedings, pp. 30–4, 1998.
[15]  P Van Lieshout, E van Veenendaal, L Schrijnemakers, G. Gelinck G, F. Touwslager, E. Huitema, “A flexible 240 320-pixel display with integrated row drivers manufactured in organic electronics”, ISSCC digest of technical papers, pp. 578–618, 2005.
[16]  E Cantatore, TCT Geuns, GH Gelinck, E van Veenendaal, AFA Gruijthuijsen, L Schrijnemakers, et al., “A 13.56-MHz RFID system based on organic transponders”, IEEE J Solid State Circuits, vol. 42, pp. 84, 2007.
[17]  E Cantatore, CM Hart, M Digioia, GH Gelinck, TCT Geuns, HEA Huitema, et al., In: ISSCC digest of technical papers, pp. 382–501, 2003.
[18]  SFJ Appleyard, SR Day, RD Pickford, MR Willis, “Organic electro-luminescent devices: enhanced carrier injection using SAM deriva-tized ITO electrodes”, J Mater Chem, vol. 10, pp. 169–73, 2000
[19]  JM Bharathan, Y. Yang, “Polymer/metal interfaces and the perfor-mance of polymer light-emitting diodes”, J Appl Phys, vol.84(6), pp. 3207–11, 1998.
[20]  M. Pfeiffer, K. Leo, X. Zhou, JS Huang, M. Hofmann, A. Werner, et al., “Doped organic semiconductors: physics and application in light emitting diodes”, Org Electron, vol. 4(2–3), pp. 89–103, 2003.
[21]  E. Cantatore, EJ Meijer., “Transistor operation and circuit performance in organic electronics”, In: 29th European solid-state circuits conference proceedings, pp. 29–36, 2003.
[22]  TD Anthopoulos, S. Setayesh, E Colle M Smits, E. Cantatore, B de Boer, et al., “Air-stable complementary-like circuits based on organic ambipolar transistors”, Adv Mater, vol. 18, pp. 1900–4, 2006.
[23]  S Steudel, K Myny, V Arkhipov, C Deibel, S. De Vusser, J.Genoe, et al., “50 MHz rectifier based on an organic diode”, Nat Mater, vol. 4(8), pp. 597–600, 2005.
[24]  S. Steudel, J. Genoe, P. Heremans, “Organic rectifiers reaching UHF frequencies”, MST-News, vol. 3(5), pp. 41–2, 2007
[25]  H. Klauk, M. Halik, U. Zschieschang, F. Eder, D. Rohde, G Schmid, et al., “Flexible organic complementary circuits”,  IEEE Trans Electron Dev, vol. 52(4), pp. 618, 2005.
[26]  H. Klauk, U. Zschieschang, J. Pflaum, M. Halik, “Ultralow-power organic complementary circuits”, Nature, vol. 445, pp.745–8, 2007.
[27]  N Gay, W.Fischer, M. Halik, H. Klauk, U. Zschieschang, G. Schmid, “Analog signal processing with organic FETs”, In: ISSCC digest of technical papers pp. 1070–9, 2006.
[28]  J.F. Chang, M.C. Gwinner, M. Caironi, T. Sakanoue, H. Sirringhaus, “Conjugated-Polymer Based Lateral Heterostructures Defined by High-Resolution Photolithography”, Adv. Funct. Mater, 20, 2825−2832, 2010
[29]  J.H Seo, E.B. Namdas, A. Gutacker, A.J. Heeger, G.C. Bazan, “Solution-Processed Organic  Light-Emitting Transistors Incorporating Conjugated Polyelectrolytes”, Adv. Funct. Mater, 21,3667 −3672, 2011.
[30]   S. Garg, S Saurabh “Suppression of ambipolar current in tunnel FETs using drain-pocket: proposal and analysis”, Superlattice Microst 113:261–270, 2018.
[31]   K. Nigam, P. Kondekar, D Sharma, “Approach for ambipolar behaviour suppression in tunnel FET by workfunction engineering”, Micro Nano Lett 11:460–464, 2016.
[32]   S. Kumar, K.S.Singh, K.Nigam, V.A. Tikkiwal, B.V. Chandan, “Dual-material dual-oxide double-gate TFET for improvement in DC characteristics, analog/RF and linearity performance”, Appl Phys A 125:353-1–353-8, 2019. 
[33]  A. Hepp, H. Heil, W. Weise, M. Ahles, R. Schmechel, H.von Seggern, “Light-Emitting Field-Effect Transistor Based on a Tetracene Thin Film”, Phys. Rev. Lett. 91, 157406, 2003.



