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OCBEILIAaEMbIMU B JKypHaJIE.

Marepuanbsl MyONUKYIOTCS B aBTOPCKOM pemakuumu. 3a cOONIOJeHHE 3aKOHOB 00
MHTEJUIEKTYaIbHOW COOCTBEHHOCTH M 3a COJEpXKaHHME CTaTel OTBETCTBEHHOCTh HECYT aBTOPHI
crateil. MHEHME pelaKuu MOXET He COBIIAAAaTh C MHEHMEM aBTOpOB craTei. [Ipu ncnons3oBaHnuu

" 3aUMCTBOBAHUU MAaTCPHUAJIOB CChbIJIKA HA U3JJAHUC 00s13aTeNbHA.

© 000 «MOA ITPOPECCHOHAJIbHAA KAPLEPA»

© KoJsutekTuB aBTOPOB



PEJAKIIMOHHAA KOJIJIEI' U4:

[Tectepes C.B. — 1. penakTop, OTB. 3a BBIILYCK

AOnypacynoB A6aynnaxoH AGTyKapuMOBHY

AzamoB XKacyp6exk MyponoBud

AptukoBa Myxaiioxon botupanueBHa

AxmenoB botupkon PaBmanoBuy

barypun Cepreii [letpoBuy

bexxanoBa Alinypa MapxabaeBHa

bexxanora ['ynmrapa MapkabaeBHa

bo6poga Jlronmuiia BiiagumMupoBHa
bornanosa Tateana BinagumupoBHa
botupoB Amunxxon Po3umboeBny
JembsinoBa Jlrogqmuina MuxaiiaoBHa
Epemeena Jlronmuna OMupoBHa
Kymanosa @aruma YpanoBHa
3acsaapko Koncrantun MiBaHoBUY
Hcnomosa Canpgaxon TypryHoBHa
Kabynosa Mexpuban TonbibaeBHa
Kazakoa PabHo MarpabaeBHa
Komupos Xacau6oii Opu6xoHOBUY

KonecaukoB Oner MuxaitiioBua

Kopob6eiinukoBa Exatepuna BuktopoBHa

Jlanuesa Tarbsna I'eopruesna
Myxamenosa Jlona JlxypaesHa
Hap3suxkynosa ®upysa botuposHa
Ho6ens Aprem PoGeproBuu
Hoznpuna Hatanbst AnexcanapoBHa
Hypxanos Cabur Y3akbaeBuu
OnraeB HlaBkat CoOupoBuy
[TaBnoB EBrennii Biagumuposuu
ITerpoBa FOnust BaneHTuHOBHA

ITonos Cepreii BukropoBuu

PacynxomxaeBa MaanHa AxXxmaKOHOBHA

TOKTOD (prstocoduu meaaroruaecKux Hayk
ToKTOp (prtocoduun B 006JaCTH IOPUCTIPYICHITUN
JOKTOP TIeIarOTHYeCKUX HAyK, TOLEHT

nokTop unocoduu B dusosor. Haykax (PhD), monent

KaHIUJAaT HCTOPUUCCKUX HAYK, JOLICHT

nokTop pumocoduun no nexaror. Haykam (PhD), notient

KaHIUJIAT MEIUIIMHCKUX HayK, MPEIo/1aBaTellb

KaHJAUJIAT TEXHUYECKUX HAYK, JOICHT

KaHAuIaT (GUIOJOTHYECKUX HAYK, TOTICHT

KaHAUIAT OMOJOTHYECKHX HAYK, TOIIEHT

KaHAUJIAT MEIUIITHCKUX HAYK, TOTICHT

KaHJAUJIAT TEXHUYECKUX HAYK, JOICHT

KaHIHUAT MeAarorHIecKuX HayK, JOICHT

JOKTOP MEIUIIMHCKHUX HayK, podeccop

nokTop ¢unocoduu no rexuunyeckum Haykam (PhD), moment
nokTop ¢unocoduu no negaror. Haykam (PhD)

nokrop unocoduu no ¢punonorndeckum Haykam (PhD)
JIOKTOp (HI0co(uu Meaarornyeckux HayK

KaHAUJAT (PU3UKO-MaTeMaTHYECKUX HAYK, TOIIEHT
KaHAMIAT SKOHOMUYECKUX HAYK, JOLEHT

KaHIAMJAT SKOHOMHUYECKUX HAyK, JOLEHT

nokrop unocoduu no ¢punonorndeckum Haykam (PhD)
JOKTOP TICUXOJIOTHYECKUX HAYK

KaHAUJAT IOPUIMYECKUX HayK, TOLEHT

KaHIUAAT MeJarornuecKuxX HayK, TOIEHT

JOKTOp MCTOPUY. HayK (dsc), crapiinii HaydHbIH COTPYIHUK
KaHAMIAT SKOHOMUYECKUX HAYK, JOLCHT

KaHJAUJIAT UCTOPUYECKUX HAYK, TOLEHT

KaHIUIAT OMOJIOTHYECKUX HAYK, TOTICHT

JOKTOP IOPUIMUYECKUX HAYK, podeccop

nokTop ¢umocoduu no negaror. Haykam (PhD), monent
35



PaxmaroBa @otuma ["aHneBHa noktop ¢unocopuu no nexaror. Haykam (PhD), nouent

PaxmonoB A3uzxon bocutxoHoBU JOKTOp MEJaroruyecKux HayK, JOLIEHT
TacnanoBa Aiizana KenxxebaeBHa nokrop ¢unocodpun (PhD) o skoHOMHUYeckUM HayKam
TacnanoBa XKeiraryn Kenke6aeBHa nokTop ¢unocoduu no negaror. Haykam (PhD), monent
Taoamuaukosa Onsra JIbBoBHA KaHIUJaT SKOHOMHYECKUX HAYK, TIOLEHT
TypaboeBa ManunaxoH PaxMOHXOH Ku3u KaHIUJaT NeJarorH4ecKuX HaykK, TOLEHT
Tropun Anexcanap HukomaeBuu KaHIUaT reorpaduueckux HayK, TOIEHT
VYpazosa Jlapuca KapamoBna KaHAUAAT UCTOPUYECKUX HAYK, TOLIEHT
VYcybanueBa AitHypa AOabplKamapoBHa KaHIUJaT COIMOJIOTUYECKUX HAYK, TOLEHT
Yrerenona XKamuna J[>koimyp3aeBHa TOKTOP (prtocoduu o SIKOHOM. HayKaM, JOIICHT
®darraxosa Onrra MuxaiiosHa KaHAUAAT TEXHUYECKUX HAyK, JOUEHT
[[upunoB Otabek TyBamoBuu JTOKTOD TicuxoJiorndeckux Hayk (PhD)
XammamoBa Cutopa CadapoBHa JoxTop dunocoduu B obmactu hpuaocoPpckux HayK, TOIEHT
XanbOabaeB Xakumxan kpamMmoBud JOKTOD Temarorudeckux Hayk (DSc)
XynarikynoB Xona J>xymaeBud JOKTOP TeIarOTHYECKUX HayK, Ipodeccop

XynoiubepaueBa Xypust Kapumoepauesna mokrop ¢unocodun (PhD) B conmanpaoi putocoduu

[upunoB Otabek TyBamoBuy JTOKTOP TicuxoJiorndeckux Hayk (PhD)
DOuinazapos Kypakyin KaHJUAAT MeJarornueckux Hayk, mpodeccop
Omnazaposa @apuna XKypakynoBHa nokrop ¢unocoduu o punocodpuu (PhD)
IOnycoBa baxopa AxTamMm>KOHOBHA KaHAUIAT (PUIOJOrMYECKUX HAYK, ACCUCTEHT
SxseBa Coxuna AGTypaxuMOBHA nokrop ¢unocopuu (PhD) B conpansHoit dpuocopun



COIEPKAHUE

Ha3zanue nayunou craten, ®1O aBTOpOB Howmep
CTpaHHUIIbI
JOIHOJHUTEJIBHOE ITPO®PECCHUOHAJIBHOE
OBPA30OBAHMUE
Garrybayev Rahman, Berdiyeva Gulshirin, Annamyradova 14
Mahrijemal

EXTRACTION OF BROMELAIN FROM PINEAPPLE

Babayeva Ogulbossan, Esenova Leyli, Babayev Azat
SMART GLASSES FOR BLIND PEOPLE WITH ULTRASONIC
SENSOR

19

Annamyradova Suray, Toyjanov Mekan
ELECTRON MOTION IN VACUUM IN ELECTRICAL AND
MAGNETIC FIELDS

24

Torayeva Oguljeren, Toyjanov Mekan
PHYSICS OF SOLID-STATE LASERS GENERATED IN THE
MID-INFRARED RANGE

28

Meredova Hatyja, Toyjanov Mekan
GAMMA - RADIOGRAPHY USING A LASER - PLASMA
SOURCE

32

Umirova Aygul, Toyjanov Mekan
FEMTOSECOND LASERS IN MICROSURGERY AND NEW
METHODS OF THEIR CONTROL

36

Geldiyev Rovshen, Toyjanov Mekan
TECHNOLOGIES OF PREPARATION OF ULTRATHIN FILMS
FOR ORGANIC ELECTRONICS

41

Ruslanov Soltan, Toyjanov Mekan
PREPARATION OF ORGANIC THIN-FILM TRANSISTORS AND
ELECTRICAL CALCULATIONS

45

Astanova Maysa, Toyjanov Mekan
COGNITIVE TECHNOLOGIES. USE OF OPTICAL-LIQUID
FLUORESCENCE IN STUDY OF NEURONAL ACTIVITY

48

Yuzlibayev Allanur, Toyjanov Mekan
PREPARATION OF ORGANIC THIN-FILM TRANSISTORS

52

Ugurlyyev Bayrammyrat, Toyjanov Mekan
CLUSTER NANOPLASMA, FILAMENTATION OF
FEMTOSECOND LASER IRRADIATION, AND GENERATION
OF ULTRAFAST X-RAY PULSES

56

Malikberdiyev Guvanch, Toyjanov Mekan
USE OF LASER-PLASMA SOURCES IN OBTAINING
MICROSCOPIC X-RAY IMAGES BY REFRACTIVE CONTRAST
METHOD

60




®UO aBropa(-oB): Yuzlibayev Allanur

Student, Oguz han Engineering and technology

university of Turkmenistan

Toyjanov Mekan

Lecturer, Oguz han Engineering and technology

university of Turkmenistan

Ha3zanue mnyOaukamum: «PREPARATION OF ORGANIC THIN-FILM
TRANSISTORS»

Abstract

Organic thin-film transistors (OTFTs) have garnered significant attention in the
field of electronics due to their potential for low-cost, flexible, and lightweight
applications. This paper presents a comprehensive overview of the preparation
methods for OTFTs, focusing on the materials used, fabrication techniques, and the
impact of various parameters on device performance. The study highlights the
importance of organic semiconductors, dielectrics, and electrode materials in
determining the efficiency and stability of OTFTs. Additionally, we discuss the
challenges faced in the commercialization of OTFTs and propose future directions for
research. By synthesizing current knowledge and advancements in the field, this paper
aims to provide a valuable resource for researchers and practitioners interested in the
development of organic electronics.
Introduction

Organic thin-film transistors (OTFTs) represent a significant advancement in the
field of organic electronics, offering unique advantages over traditional inorganic
semiconductor devices. The ability to fabricate OTFTs on flexible substrates opens up
new possibilities for applications in flexible displays, wearable electronics, and large-
area sensors. The organic materials used in these transistors, including semiconductors,
dielectrics, and electrodes, play a crucial role in determining the overall performance

and stability of the devices.
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The development of OTFTs began in the late 1980s, with the first demonstrations
of organic semiconductors capable of achieving transistor action. Since then, research
has rapidly progressed, leading to the discovery of various organic materials that
exhibit high charge carrier mobility, low processing temperatures, and compatibility
with roll-to-roll manufacturing techniques. These advancements have made OTFTs a
promising alternative to conventional silicon-based transistors, particularly in
applications where flexibility and lightweight characteristics are essential.

Materials and Methods

The preparation of organic thin-film transistors involves several critical steps,
including the selection of materials, substrate preparation, and the application of
fabrication techniques. This section outlines the materials used in the study, the
methods employed for device fabrication, and the characterization techniques utilized
to evaluate device performance.

Fabrication Techniques

The fabrication of organic thin-film transistors was carried out using a
combination of spin coating and thermal evaporation techniques. For the dielectric
layer, a solution of polyvinyl phenol (PVP) was prepared at a concentration of 5% w/v
in a suitable solvent (e.g., chlorobenzene). The solution was spin-coated onto the
cleaned substrate at a speed of 3000 rpm for 30 seconds, resulting in a uniform
dielectric layer with a thickness of approximately 100 nm. The coated substrates were
then baked at 120°C for 30 minutes to remove any residual solvent and enhance the
dielectric properties.

Following the preparation of the dielectric layer, the organic semiconductor layer
was deposited. For pentacene, thermal evaporation was employed, where the pentacene
powder was heated in a vacuum chamber to a temperature of approximately 200°C.
The deposition rate was controlled to achieve a desired thickness of around 50 nm. For
P3HT, a solution was prepared at a concentration of 1% w/v in chlorobenzene and spin-
coated onto the dielectric layer at 2000 rpm for 60 seconds. The films were then
annealed at 150°C for 10 minutes to improve crystallinity and charge transport

properties.
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After the deposition of the organic semiconductor layer, the source and drain
electrodes were fabricated using thermal evaporation of gold or indium tin oxide (ITO).
The electrodes were patterned using a shadow mask to define the channel length and
width, typically set at 100 um and 1000 pum, respectively. The deposition of the
electrodes was performed at a rate of 0.5 A/s to ensure good electrical contact with the
organic semiconductor.

Characterization Techniques

The electrical performance of the fabricated OTFTs was characterized using a
semiconductor parameter analyzer. The transfer characteristics (I-V curves) were
measured by applying a gate voltage while monitoring the drain current. The mobility
of the charge carriers was extracted from the transfer characteristics using the standard
equation for field-effect mobility in OTFTs. Additionally, the threshold voltage and
on/off current ratios were determined from the -V curves.

To assess the morphological properties of the organic films, atomic force
microscopy (AFM) and scanning electron microscopy (SEM) were employed. AFM
was used to analyze the surface roughness and film uniformity, while SEM provided
insights into the film morphology and electrode interfaces. X-ray diffraction (XRD)
was also utilized to investigate the crystallinity of the organic semiconductor layers,
which is crucial for understanding charge transport mechanisms.

Results and Discussion

The results of the electrical characterization of the OTFTs fabricated in this study
demonstrated that both pentacene and P3HT-based devices exhibited promising
performance metrics. The mobility values obtained for pentacene devices were
significantly higher than those for P3HT devices, consistent with the known superior
charge transport properties of small molecules compared to polymers. Specifically, the
average mobility for pentacene devices was measured at 0.5 cm?/Vs, while P3HT
devices exhibited an average mobility of 0.1 cm?/Vs.

The threshold voltage for the pentacene devices was found to be approximately
-2 V, indicating a relatively low voltage operation, which is advantageous for low-

power applications. In contrast, the P3HT devices showed a higher threshold voltage
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of -5 V. The on/off current ratios for both types of devices were also evaluated, with
pentacene devices achieving ratios greater than 1075, while P3HT devices reached
ratios around 10”4. These results highlight the potential of pentacene as a superior
material for high-performance OTFT applications.

Morphological analysis using AFM revealed that the pentacene films exhibited
a smoother surface with a root mean square (RMS) roughness of approximately 1.5
nm, compared to the P3HT films, which had an RMS roughness of around 3.5 nm. The
smoother surface of pentacene films is likely to contribute to better charge transport
properties, as it minimizes scattering at the semiconductor-dielectric interface.

XRD analysis confirmed the crystalline nature of the pentacene films, with
distinct diffraction peaks corresponding to the (001) and (002) planes, indicating a
well-ordered structure. In contrast, P3HT films displayed broader peaks, suggesting a
more amorphous structure, which may account for the lower charge mobility observed
in these devices.
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