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Semiconducting polymers have appeared in electronics as sources of
electricity from light sources[1]. Their importance lies in their ease of processing
and stability with solution-based deposition techniques, and their low cost is
important for manufacturing processes.[2] However, in recent years, the electronic
display of silicon remains simple, which limits its potential applications.[3] For
semiconductors to flourish in industry, further improvements in charge carrier
mobility are required.[4] The microstructure of the material is one of the important

factors in organic semiconductors [5].

Figure 1. Semiconducting polymers for solar panels
Today, semiconductor polymers are widely used in solar cells [6]. The interest

in semiconductor polymers is growing, because these materials are characterized by
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a number of properties and advantages, including flexibility, processing and low cost
[7]. However, high efficiency is still a challenge for these devices; Thus, many things
are being done to improve efficiency. One of them is to increase the semiconductor
properties by increasing the HOMO level. In the production of conjugated polymers,
cross-linking reactions such as Suzuki-Miyaura, Stille or Kumada are used.
However, these reactions result in low molar mass and increased dispersion [8]. For
example: Suzuki-Miyaura and Stille reactions have versatility and stability against
CTP of different chemical structures. However, they help reduce the slow reaction
rate and the complex transmetalation process to low reactivity. The Grignard reagent
was used in the method. That is, since it is formed in-situ, the reactant is important,
not the external activation. Based on the first and second reactions, we can get the
third reactions.

In recent years, the number of researchers studying semiconductor
polymerferropisoceramics and especially smart materials based on polymer sensors
has increased. [9]. A number of dielectric creation fields include polymer-
semiconductor polymers such as electrets, piezos, pyroelectrics, varistors,
piezoresistors, and posistors. [10]. Their importance is that they are widely used in
electronic and radio engineering devices. Because polymer-semiconductor and
polymer-ferropiezoelectric composites have piezoresistive and posistor effects,
respectively. Therefore, the sharp resistance of BaTiO3 - semiconductor composites
in the low temperature range can be used to create many high-sensitivity sensors
[11].

Synthesis and optical properties of a novel semiconducting pyrazole-based
oligomer

Pyrazole is an organic compound containing an aromatic and heterocyclic
ring. It connects two nitrogen atoms to form a five-membered ring. . In particular,
pyrazole derivatives have been widely studied in recent years as an important class
of heterocyclic compounds. Including biologically active substances [12],
pharmaceutical industry and chemistry [13] optical physics [14] medicine [15],
manufacturing industry [16], and many other fields covered.
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Therefore, the synthesis of pyrazole derivatives is the most important and
interesting field today. Pyrazole-substituted polymers include light emitting diodes
(LEDs) and field effect transistors (FETs) [17]. They are used in making
optoelectronic devices. Pyrazoles are divided into 2 groups according to the presence
of p-electron, 1st positive and 2nd negative group. Their refractive index [18] and
chemical properties [19] were investigated. The resulting aromatic polymers provide
chemical and environmental stability. In addition, it is known that it has dozens of
advantages from the economic side, such as low cost and low cost of production.

Today, semiconductors are becoming increasingly popular due to the growing
need for polymers [20]. These polymers are used in a variety of electronic devices,
particularly screens, sensors, energy storage cells and memory devices, as well as
materials for protection against electromagnetic radiation, anti-corrosion, membrane
construction, catalysis and medicine in more than a dozen fields.[21] . These
substances play an important role in miniaturization of devices and reduction of
economic costs. Oxidative polymerization method is widely used to obtain
semiconductor polymers. Oxidative polymerization method - in the combination of
monomers, electrons are easily given and monomers are quickly oxidized. From this
point of view, the term polymerization refers only to synthetic polymers, or rather
to the processes used to obtain macromolecules of this type.

This method was identified by Sugimoto in 1986. In the Sugimoto method,
FeCl3 is used as a catalyst. Different monomer classes from different monomers
including aromatic amines from the oxidative polymerization method; phenols,
thiophenols, aromatic hydrocarbons and heterocyclic compounds. [22-24].

Monomers used in oxidation polymerization usually have strong electron-donating
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properties and are highly susceptible to oxidation. This is evident in monomers such
as aromatic amines, phenols, and thiophenols, as well as heterocycles. Nitrogen-
containing benzenes can replace substances in the heterocyclic ring [25-30].
References

1. H. Klauk, Organic Electronics Il: More Materials and Applications
(JohWiley & Sons, 2012).

2. S. Logothetidis, Handbook of Flexible Organic Electronics:
Materials,Manufacturing and Applications (Elsevier, 2014).

3. R. E. Peierls, Quantum Theory of Solids (Clarendon Press, 1955).

4. T. J. J. Miller, U. H. F. Bunz, Functional Organic Materials:
Syntheses,Strategies and Applications (John Wiley & Sons, 2007).

5. O. D. Jurchescu, J. Baas, T. T. M. Palstra, Effect of impurities on the
mobilityof single crystal pentacene. Applied Physics Letters. 84, 3061-3063 (2004).

6. A. F. Stassen, R. W. I. de Boer, N. N. losad, A. F. Morpurgo, Influence of
thegate dielectric on the mobility of rubrene single-crystal field-effect
transistors.Applied Physics Letters. 85, 3899-3901 (2004).

7. C. Reese, Z. Bao, Organic single-crystal field-effect transistors.
MaterialsToday. 10, 20-27 (2007).

8. F. So, Organic Electronics: Materials, Processing, Devices and
Applications(CRC Press, 2009).

9. C.-C. Chen, W.-H. Chang, K. Yoshimura, K. Ohya, J. You, J. Gao, Z. Hong,
Y.Yang, An Efficient Triple-Junction Polymer Solar Cell Having a Power

Conversion Efficiency Exceeding 11%. Adv. Mater. 26, 5670-5677 (2014).

10. O. Knopfmacher, M. L. Hammock, A. L. Appleton, G. Schwartz, J. Mei,
T. Lei,J. Pei, Z. Bao, Highly stable organic polymer field-effect transistor sensor for
selective  detection in the marine environment. Nat Commun. 5
(2014),d0i:10.1038/ncomms3954.

11. M. Kaltenbrunner, T. Sekitani, J. Reeder, T. Yokota, K. Kuribara, T.
Tokuhara, M. Drack, R. Schwodiauer, 1. Graz, S. Bauer-Gogonea, S. Bauer, T.
Someya, 105 An ultra-lightweight design for imperceptible plastic electronics.

www.tadgiqotlar.uz 4-to’plam 2-son fevral 2024


http://www.pedagoglar.uz/

Ta'limning zamonaviy transformatsiyasi

Nature. 499,458-463 (2013).

12. M. S. White, M. Kaltenbrunner, E. D. Glowacki, K. Gutnichenko,
G.Kettlgruber, I. Graz, S. Aazou, C. Ulbricht, D. A. M. Egbe, M. C. Miron, Z.Major,
M. C. Scharber, T. Sekitani, T. Someya, S. Bauer, N. S. Sariciftci,UItrathin, highly
flexible and stretchable PLEDs. Nat Photon. 7, 811-816(2013)

13. Li G, Zhu R, Yang Y (2012) Polimer quyosh xujayralari. Nat Photonics
6:153-161. https://doi.org/10.1038/nphoton.2012.1114. Gurney RS, Lidzey DG,
Vang T (2019) Fulleren bo'Imagan polimer quyosh xujayralari sharhi : qurilma
fizikasidan  morfologiya nazoratigacha. Rep Prog Phys 82:1- 37.
https://doi.org/10.1088/1361-6633/ ab0530

15. Kumar K, Kalim S, Ahipa DTN va boshqalar (2019) Moslashuvchan,
biologik parchalanadigan va gayta ishlanadigan quyosh xujayralari: sharh. J Mater
Sci Mater Electron 30:951-974. https://doi.org/10.1007/s10854-018-0397-y

16. Zhu C, Li Z, Zhong W va boshqalar (2021) Yangi polimer akseptorini
qurish, halogenlashtirilmagan erituvchi bilan qayta ishlangan to‘liq polimer quyoshli
hujayrani ishga tushirish. samaradorligi 13,8%. Chem Commun 57: 935-938.
https://doi.org/10.1039/d0cc07213c

17. Skotheim TA, Reynolds JJ (2007) Konjugatsiyalangan polimerlar:
nazariya , sintez, xossalar va xarakteristikalar, 3-nashr. CRC PRESS Taylor &
Frencis Group, Nyu-York

18. Yu ZD, Lu Y, Vang JY, Pei J (2020)Konjugatsiyalangan polimerlarning
konformatsiyasini nazorat gilish. Chem Eur J. https :/ /doi.org/10.1002/chem.
202000220

19. Menon A, Dong H, Niazimbetova ZlI va boshgalar (2002)
Konjugatsiyalangan polimer yorug'lik chigaruvchi diodlarga polidisperslik ta'siri.
Kimyoviy Mater

14: 3668-3675. https://doi.org/10.1021/cm010936m 20. Ueda M, Abe T,
Awano H (1992) Poli ( 2,5-dialkoksifenilen) sintezi . Makromolekulalar 25:5125—
5130. https:// doi.org/10.1021/ma00046a002

21. S. Choi and Z. Jiang, Sens. Actuators A: Phys. 128, 317(2006).

www.tadgiqotlar.uz 4-to’plam 2-son fevral 2024



http://www.pedagoglar.uz/

Ta'limning zamonaviy transformatsiyasi

22. 1. M. de Rosa and F. Sarasini, Polym. Test. 29, 749(2010).

23. P. Peng, S. Sezen, R. Rajamani, and G. Erdman, Sens.Actuators A 158,
10 (2010).

24. R. Haj-Ali R, H. Zemer, R. El-Hajjar, and J. Aboudi,Int. J. Solids Struct.
51, 491 (2014).

25. J. M. E. Lines, and A. M. Glass, Principles and Applications of
Ferroelectrics and Related Materials, The International Series of Monographs on
Physics(Clarendon,Oxford,London,1977).

26. 1. S. Rez and Y. M. Poplavko, Dielectrics. Fundamental Properties and
Application in Electronics (Radio Svyaz’,Moscow, 1989) [in Russian].

27. M. A. Kurbanov and M. G. Shakhtakhtinsky, in Proceedings of the
International Conference, Baku (Inst.Phys. Azerb. Nat. Acad. Sci., Baku,
Azerbaijan, 2005).

28. M. K. Kerimov, M. A. Kurbanov, A. A. Bayramov, and A. I. Mamedov,
Matrix Nanocomposites and Polymers with Analytical Methods, Ed. by J. Cuppoletti
(InTechOpen Access, Rijeka, Croatia, 2011), Vol. 3, p. 375.

29. L. A. Bashkirov, N. Y. Shishkin, O. I. Kurbachev, O. A. Chebotar, and I.
M. Zharsky, Sens. Actuators B 55, 65 (1999).

30. Kamal A, Shaik AB, Jain N, Kishor C, Nagabhushana A , Supriya B ,
Chourasiya SS, Suresh Y , Mishra KR, Addlaganatta A (2015) Yangi saratonga
garshi vositalar sifatida tubulin polimerizatsiyasini magsad gilgan pirazol - oksidol
konjugatlarini loyihalash va sintezi. Eur J Med Chem 92:501-513 .

www.tadgiqotlar.uz 4-to’plam 2-son fevral 2024



http://www.pedagoglar.uz/

