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Time AUGUST 27, 2018 (MONDAY) 

12:00-
17:00 

REGISTRATION (Ardahan University, Faculty of Humanities Sciences and Literature Faculty Building) 

Time  AUGUST 28, 2018 (TUESDAY) 

09:00-
09:45 

REGISTRATION 

09:45-
10:30 

OPENING CEREMONY (Hoca Ahmet Yesevi Hall) 

10:30-
11:00 

COFFEE BREAK 

 HOCA AHMET YESEVĶ HALL 

 Chair: Prof. Dr. Iŀǎŀƴ 9C9hF[¦  

11:00-
11:40 

Invited Speaker: Prof. Dr. Raymond T. TUNG, City University of New York 

11:40-
12:20 

Invited Speaker: Prof. Dr. Canan VARLIKLI, Izmir Institute of Technology 

12:20-
12:50 

Invited Speaker: Prof. Dr. Mahmut KUķ, Selcuk University 

12:50-
14:00 

LUNCH (Yenisey Guest House) 

 HOCA AHMET YESEVĶ HALL D-1 HALL D-2 HALL 

 
Semiconductor Materials and Devices 

Chair: Prof. Dr. Cevdet COķKUN 

Photonic Devices and Sensors  

Chair: Prof. Dr. Mahmut KUķ 

Nanofabrication, Nanotubes and Nanowires 
and Magnetic Semiconductors 

Chair: Prof. Dr. Emine CAN 

14:00-
14:15 

Yavuz Onganer; Molecular Interactions of 
Colloidal Semiconductor CdS Nanoparticles with 
Fluorescent Dyes in Liquid Media: Fluorescence 

Resonance Energy Transfer Studies  

¢aĵlar Duman; Investigation of ZnO Random 
Lasers by Using FDTD Technique 

Fredy Rodr²guez;  Impurity Donor in 
GaAs/GaAlAs Elongated Triple Concentric 

Quantum Ring  

14:15-
14:30 

Ķkram Orak; Nanoparticle Deposition With Atomic 
Layer Deposition  

Bet¿l Ceviz ķakar; Synthesis of CdO Thin Films 
by Different Methods 

Oguz Kaan Ozdemir; Preparation of Titanium 
Doped Graphene as Support Materials for PEM 

Fuel Cells 

14:30-
14:45 

Tuba ¢akēcē; Microbial Green Synthesis ZnSe and 
CuSe NPôs and Comparison of IV Characteristicsô 

ZnSe/p-Si and CuSe/p-Si structures 

Hatice Aylin Karahan Toprakē; Conductive 
Polymer Composites Used as Piezoresistive 

Sensors 

Abdulhadi Koĸatepe; Corrosion Behaviour of 
Carbon Nanotube Reinforced Aluminum Matrix 
Composites Produced by Solid State Recycling 

14:45-
15:00 

Fatih Mehmet Coĸkun; Wide Range Frequency 
and Temperature Dependent Electrical Property 

Study of LaCrO3 And Cobalt (Co) Doped LaCrO3 
Perovskite Compounds 

Hatice Kauĸ; Improving The Device 
Performance of The Organic Solar Cells Using 

1% Ratio Gold and Silver Nanoparticles 

Mehmet Uĵurlu; The Sonocatalytic 
Performance of Activated Carbon Supported 

Catalysis Systems in Olive Wastewater 
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15:00-
15:15 

Maryam Abdolahpour Salari;  Calculation of 
Some Parameters of The ZnO Interfacial Zn/n-Si 
Junction Depending on The Electron Radiation 
Applied at Different Doses Than The Capacity-

Voltage Characteristics 

Ibrahim Missoum; Effect of absorber thickness 
layer on photovoltaic performances of  

CH3NH3PbI3 perovskite solar cell 

Burcu Aka; Measurement of ɔ-Ray 
Transmission Factors of GaSe, GaSe:Cd, GaTe 

and GaTe:Cd Semiconductors at Different 
Voltages  

15:15-
15:30 

Hande Pekbelgin Karaoglu; Hexadeca 
Substituted Phthalocyanine For Ofet 

Semih Agca; Sol-gel Deposition of ZnO Window Layer for 

CIGS Solar Cell 

Sevda Sarētaĸ; Comparative Analysis 
Magnesium Ferrite and Nickel Doped 

Magnesium Ferrite Thin Films 

15:30-16:00 COFFEE BREAK 

 HOCA AHMET YESEVĶ HALL D-1 HALL D-2 HALL 

 
Semiconductor Materials and Devices 

Chair: Prof. Dr. Yavuz ONGANER 
Thin Films: Surface and Interface 

Chair: Prof. Dr. Ahmet Faruk ¥ZDEMĶR 
Other Related Topics 

Chair: Prof. Dr. Muhammet YILDIRIM 

16:00-16:15 

Kadir Ejderha; The Characterisation of Sputter 
Coated with Boron Including Organic Interlayer Al/p-
Si Solar Cells. 

Othman Haji Mahmood; The Photocatalytic 
Degredation Of Methylen Blue Dye By Pure and 
TIN Doped Cadmium Oxide Nanostructured Film  

Elchin Huseynov; Nanoscopic Study of Neutron 
Ķrradiated Nanocrystalline Silicon Carbide (3C-SiC) 
Particles  

16:15-16:30 

Abdulkerim Karabulut; The Current/Capacitance-
Voltage Characteristics of Ni/n-GaP/Al Schottky 
Diode  

Esma Yenel; A novel Scaffold Layer for Stable 
and Reproducible Perovskite Solar Cells  

Haziret Durmuĸ; An Alternative Method To 
Calculate Characteristic Parameters Of Schottky 
Diode Parameters Based On Forward Bias I-V 
Data 

16:30-16:45 

Tuba ¢akēcē; Biosynthesis of GO:SE Nanoparticles Using as 
Thin Films and Fabrication of Ag/GO:Se/P-Si Device 
Structure  

K¿bra ¢ēnar Demir; The Role of Annealing on 
Crystal Structure of Cu2ZnSnS4 (CZTS) Thin Films 
Prepared via Electrodeposition Technique 

Harun G¿ney; Al-dopant Effect on CdO Thin Films 

16:45-17:00 
H¿seyin Ertap; Structural and Optical Properties of 
Undoped, Pr and Nd Doped GaSe Single Crystals 

Ali Baltakesmez; Lead Iodide Thin Fiēlms 
Prepared From Solutions Containing Hydrēodic 
Acid  

Burcu Aka; The Change According to The Liquid 
Nitrogen Temperature of ɔ-Ray Transmission 
Factors of TlGaSe2, TlInGaSe2 and Tl1-xInxSe2 
Semiconductors 

17:00-17:15 

Fulya Esra Cimilli ¢atēr; The Effects of Thermal 
Annealing on Al/n-Inp/In Schottky Barrier Height as a 
Function of Sample Temperature 

Durmuĸ Ali Aldemir; Uv-Visible Studies of 
Yb2Cu2O5 Thin Film Grown by Thermal Oxidations 
of Yb/Cu Layers 

Abdulhadi Koĸatepe; Influence of Multi-Wall 
Carbon Nanotube (MWCNT) Dispersion on 
Corrosion Behaviour of Their Mg Composites 

17:15-17:30 

Fatih Mehmet Coĸkun; A Study on The Effect of 
Doping Ir to LaCrO3 Perovskites In Terms of All 
Electrical and Dielectric Properties Through The 
Impedance Spectroscopy  

Reĸit ¥zmenteĸ; Preparation and 
Characterizatiēon of CuO Thin Films 

Ahmet Karadaĵ; The Measurements of Radon 
Gas in Specific Dwellings in Esenyurt District 

17:30-18:45 POSTER SESSION-I (Hoca Ahmet Yesevi Foyer Area) 
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Time AUGUST 29, 2018 (WEDNESDAY) 

 HOCA AHMET YESEVĶ HALL 

 Chair: Prof. Dr. Mehmet BĶBER 

09:00-09:30 Invited Speaker: PhD. Maria Luisa Grilli, ENEA, ITALY 

09:30-10:00 Invited Speaker: Prof. Dr. Hasan EFEOĴLU, Atat¿rk University 

10:00-10:30 Invited Speaker: Prof. Dr. Serap G¦NEķ, Yēldēz Technical University 

10:30-11:00 Invited Speaker: Assoc. Prof. Alpan BEK,  Middle East Technical University 

11:00-11:15 COFFEE BREAK 

 HOCA AHMET YESEVĶ HALL 

 Chair: Prof. Dr. Raymond T. TUNG 

11:15-11:45 Invited Speaker: Prof. Dr. ķule Erten ELA, Ege University 

11:45-12:15 Invited Speaker: Assoc. Prof. Savaĸ S¥NMEZOĴLU, Karamanoglu Mehmetbey  University 

12:15-12:45 Invited Speaker: Prof. Dr. Sezai ELAG¥Z, Cumhuriyet University 

12:45-13:15 Invited Speaker: Prof. Dr. Sebahattin T¦ZEMEN, Atat¿rk University 

13:15-14:30 LUNCH (Yenisey Guest House)  

 HOCA AHMET YESEVĶ HALL D-1 HALL D-2 HALL D-3 HALL 

 
Semiconductor Materials and Devices 

Chair: Prof. Dr. Canan VARLIKLI 
Nanofabrication, Nanotubes and Nanowires 

Chair: Prof. Dr. Nezir YILDIRIM  

Organic/inorganic Semiconductors and 
Devices 

Chair: Prof. Dr. ķemsettin ALTINDAL 

Comp.Meth. Applied to 
Semiconductor Materials 

Chair: Prof. Enise AYYILDIZ 

14:30-14:45 
ķemsettin Altēndal; On The Resources of Solar 

Power and Sources of Energy Losses 
 in Solar Cells 

Kenan ¢iek; Hydrogen Sensing With Surface Plasmon 

Polariton Technology  

Othman Haji Mahmood; The  Comparative 

Study On The Electrical Parameters Of Ag/N-Si  
and Hybrid Structure Based On Organic 

Interlayer  

Zeynep Orhan; Effects of Gold Weight 
Rate on The Electrical Characteristics of 

CuAuAg/n-Si/Ti Schottky Diode  

14:45-15:00 
ķ¿kr¿ Karataĸ; Temperature Dependence of 

Ķnterface-State Density Distributions in Cu/CuO/n-
type Si Structures 

Esra Kavaz; Radiation Attenuatiēon of Graphene Oxide 

(Go) Modified Poly(Methylene Blue) Nanocomposite Thin 
Films  

Zakir ¢aldēran; Fabrication of P3HT:PCBM 

Based Organic Solar Cells and Effect of The LiF 
Buffer Layer on The Power Conversion 

Efficiency  

Kader Daĵcē Kēranĸan; Characterization 
and Applications of Composite Graphene 

Papers Prepared in Different Compositions 

15:00-15:15 
Adem Koyiĵit; The Dielectric Properties of 

Al/Cu:TiO2/n-Si Heterojunction Device  

Serkan Demirel; Efficiency Enhancement 
of Rechargeable Batteries Via Inverse Opal 

Method 

Sekin Altēndal Yeriĸkin; On The 

Determine of Possible Conduction Mechanisms 
in Metal/(Insulator /Polymer)/Semiconductor 

(MIS/ MPS) Structures as Function of 
Temperature 

Sevda Sarētaĸ; The Effects of Doped 
Cobalt Metal on The Magnesium Ferrite 

and Zinc Ferrite Thin Films 

15:15-15:30 
Semih Agca; Growth of ZnS Buffer Layer by 

Sol-Gel Method for CIGS Solar Cell  

Elif Temur; Amperometric Detection of H2O2 On 

Cu/Electrochemically Reduced Graphene Oxide Layered 
Nanocomposite 

Cengiz Ayka; Time Dependent Electrical 

Properties of Au/n-Si/Ti, Ag/n-Si/Ti and AuAg/n-
Si/Ti Schottky Diodes 

Murat Kēranĸan; Photocatalytic Ozonation 
of Sulfamethoxazole by Synthesized Zinc 
Oxide Nanoparticles Ķmmobilized on 

Montmorillonite 

19:00-22:30 GALA DINNER (¢ēldēr Kuzey Yēldēzē Restaurant ) 
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15:30-15:45 
Elif Daĸ; Fabrication and Characterization of 

Al/rGO/n-Si/Al Heterojunction Diode 

Mesut Eryiĵit; Electrochemical Synthesis of 
Prussian Blue Nanocubes Decorated Graphene 
Hybrids For Amperometric Detection of 
Dopamine 

Kamer ¥zge Arslan; Transient and Steady-

State Modelling of AlGaInAs/InP Semiconductor 
Lasers at 1550nm Wavelength 

Fatih G¿l; A Validated Mathematical Model 
for Semiconductor Memristor Devices  

15:45-16:00 
Zeynep Orhan; The Temperature  Dependence 

of Current -Voltage Characterēstēcs of CuAuAg/n-
Si/Ti Schottky Diode 

Bing¿l Kurt Urhan; Photoelectrochemical Properties 

of Lead Oxide-Electro-Reduced Graphene Oxide (Pbo-
Ergo) Nanocomposites 

 
Esra Kavaz; Photon Interaction 
Parameters of Ingan Thin Films 

16:00-16:30 COFFEE BREAK  

 HOCA AHMET YESEVĶ HALL D-1 HALL D-2 HALL D-3 HALL 

 

Semiconductor Materials and 
Devices 

Chair: Prof.Dr. Serap G¦NEķ 

Organic/inorganic Semiconductors and 
Devices 

Chair: Prof. Dr. Abd¿lmecit T¦R¦T 

Semiconductor Materials and Devices 
Chair: Assoc. Prof. Mehmet YILMAZ 

Semiconductor Materials and 
Devices 

Chair: Assoc. Prof. Ķkram ORAK 

16:30-16:45 

¦mm¿han Akēn; Electrical 
Properties of Ag/Rubrene/n-InP  

Schottky Diode  

Benhaliliba Mostefa; Conception of 
ZnPc/Si and AlPc/Si Organic 

Heterojunction Diodes Based on 
Phthalocyanine by Thermal Evaporation 

Process 

ķ¿kr¿ Karataĸ; Analysis of Barrier 
Height and Series Resistance in 

Cu/CuO/n-type Si Structures in Wide 
Temperature Range 

Elif Erarēkcē;  Graphene/Methylene 
Blue Nanocomposite Thin Films for 

Amperometric Sensing of Nadh 

16:45-17:00 

Abdullah ¥zkartal; Electrical and 
Optical Properties of The ITO/p-Si 

Contacts Produced by Thermal 
Evaporation 

Zakir ¢aldēran; Fabrication of Organic 
Bulk Heterojunction Solar Cells and The 

Effect of Pentacene Materēal on The 
Power Conversēon Efficiency  

Semra ¢iek; Green Methods in 
Synthesis of Semiconductor 

Nanomaterials 

Abdulkadir Korkut; A Hypothetical 
Approximation on The Serial 

Resistance of Schottky Diodes 

17:00-17:15 
Adem Sarēlmaz; Synthesis of Ternary 

Refractory Metal Based CoWSex and 
NiWSex Nanostructures  

Ķbrahim Gºzeten; Preparation and 
Characterization of Multi-Walled Carbon 
Nanotube (Mwcnt) Supported Palladium 
Nanocatalysts and Investigation of The 

Catalytic Activity of Cr (Iv) Compounds In 
The Reduction Reaction 

Reĸit ¥zmenteĸ; Current-Voltage 
Characteristics of CuO/n-Si/Al 

Cengiz Ayka; Effects of Aging on 
The Electrical Properties of Au/n-
Si/Ti, Cu/n-Si/Ti and AuCu/n-Si/Ti 

Schottky Diodes  

17:15-17:30 

Selin Piravadili Mucur; Dielectric 
Characterization of A2O3 

Nanoparticles  

Havva Elif Lapa; Investigation of 
Electrical Characteristics of Yb/P-Si 

Schottky Diodes  

Mustafa Berke Yelten; Cryogenic 
Measurement of Low Threshold Voltage 

MOSFETs 

L¿tfi Bilal Taĸy¿rek; The Electrical 
Characterization of Ni/SrTiO3/n-Si/Al 

Heterojunction Device 

17:30-17:45 

Fatih G¿l; A Simplified Method to 
Determine Carrier Transport 
Mechanisms of Metal-Oxide 

Resistive Random Access Memory 
(Rram) Devices 

Ķlknur G¿m¿ĸ; An Analysing of Cr/N-Si 
and Ni/n-Si Schottky Contacts With Go-

Fe3O4 Interface Layer 

¥mer ¢oban; Platinum Coated WO3 

Optical Gas Sensor 

Yasin Nuhoĵlu; Investigation of 
The Optical, Morphological and 

Structural Properties of P3HT:PCBM 
Based Inverted Organic Solar Cells 

17:45-18:00 

Abdullah Akkaya; Electrical 
Characteristics and Depth Profile 

Study on Ti/Al Bilayer Ohmic 
Contacts to AlGaN/GaN 

Adem Korkmaz; Synthesis of Fluorene-
Containing Conjugated Polymer with Suzuki-

Miyaura Cross-Coupling Polymerisation, 
Characterization and Examination of Optical 

Maryam Abdolahpour 
Salari;Examination of Characteristic 

Parameters of Zn/n-Si Junction 
Depending on Electron Radiation 

Bet¿l Ceviz ķakar; Effect of Film 
Thickness on The Optical and 

Morphological Properties of The CdO 
Thin Films 
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interfacial Zn/n-Si junction depending on 

the electron radiation applied at different 

doses than the capacity-voltage 

characteristics 

Maryam Abdolahpour Salari, Bet¿l 

G¿zeldir, Mustafa Saĵlam 
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/ǳh ¢ITb CL[a{ wŜǒƛǘ mȊƳŜƴǘŜǒ 109 

3482 
Uv-visible studies of Yb2Cu2O5 thin film 
grown by thermal oxidations of Yb/Cu layers Durmus Ali Aldemir,  Ahmet Faruk Ozdemir 110 

3494 
Synthesis of CdO Thin Films by Different 
Methods 
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.ŜǘǸƭ /ŜǾƛȊ  ŀƪŀǊΣ {ŜǾŘŀ {ŀǊƤǘŀǒΣ aǳǘƭǳ 
YǳƴŘŀƪœƤ 112 
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Plasmonic interfaces are highly effective in light management for solar cells. Top-down approaches produce 

well-ordered and carefully designed plasmonic structures for tailor made light management; however, they 

are costly and their fabrication is time consuming. Thus, their utilization for industrial scale solar cells are 

not trivial. It has been shown that dewetting is a cost and time effective bottom-up approach for the 

fabrication of plasmonic interfaces, yet it lacks precise control of the surface coverage for optimum light 

management [1]. Therefore, new strategies are actively sought. In this work, spray coating technique is used 

to deposit plasmonic interfaces with polyol synthesized silver bipyramidal nanocubes [2] onto industrial 

scale monocrystalline silicon (Si) solar cells. Through a systematic study, effect of surface coverage on cell 

performance is investigated as it is essential to utilize the interface in well-controlled amounts for optimal 

light management. A relative increase in photovoltaic conversion efficiency of 3.5 to 6.4% upon creation of 

plasmonic interfaces is obtained [3]. Funding from T¦BĶTAK under project number 113M931 is gratefully 

acknowledged. 

 

Keywords: Solar cells, Plasmonics, Silver Nanoparticles, Spray Coating 

 

References 

1) M. Zolfaghari Borra, S. Kayra G¿ll¿, F. Es, O. Demircioĵlu, M. G¿nºven, R. Turan and A. Bek, ñA 
feasibility study for controlling self-organized production of plasmonic enhancement interfaces for solar 

cells,ò Appl. Surf. Sci., 318 (2014) 43ï50. 

2) D. Kim, S. Jeong, and J. Moon, ñSynthesis of silver nanoparticles using the polyol process and the 

influence of precursor injectionò Nanotechnology, 17 (2006) 4019ï4024. 

3) G. Birant, MS Thesis, Orta Doĵu Teknik ¦niversitesi (Middle East Technical University), Ankara, 
Turkey, 2017. 

 

 

 

 

 

 

 

mailto:bek@metu.edu.tr


 

33 
 

 

 

 
 

Prof. Dr. Hasan EFEOĴLU 

Atat¿rk University, TURKEY  

 
Prof. Dr. Hasan Efeoĵlu, graduated PhD program in 1992 from UMIST, Manchester. He has well experience 

on hardware and software development for solid state physics researches. After completing PhD he attended 

to Physics Department. Within physics department he worked for establishment of research lab. for solid 

state physics. In 2004 he moved to Electrical and Electronics Department as professor. While establishing 

E&E Eng. Department for undergraduate education he also organized a new research lab. named as 

ñNanotechnology-Solid State Electronics Research Laboratory ò. While Prof. Efeoĵlu working on memristor 

device fabrication and characterization, he has studies related to solar cell characterizations leading to 

efficiency improvement. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

34 
 

 

 

Memristiv effect on W/Ti/p -Si structure: Aging phenomena and one of the origin of 

barrier inhomogeneity 
 

Hasan Efeoglu 

 

Department of Electrical&Electronics Engineering, Faculty of Engineering 

Centre for Research and Application of Nanoscience and Nanoengineering 

Ataturk University, Erzurum, 25240, Turkey 

 

Memristor as claimed to be fourth two terminal passive devices in electronics. Experimental realization 

memristor by HP research group is getting much more attention due to its potential applications. However, 

in reality this device with its unique properties always exist in MOS, MIS or even MS junctions. But its 

visibility has a dependence to oxide or interface thickness with mobile ions. As reported in this study, 

current-voltage (I-V) relation of W/Ti/p-Si continuously modified by the forward bias current. Departure 

form linear relation between ln(I)-V commonly analyzed with barrier inhomogeneity assumption. The 

appearance of barrier inhomogeneity for MS junction reported to be one of the reasons for non-ideal ln(I)-V 

relation. Investigation in this study shows that total charge Q(t) controlled by voltage sweep rate effecting 

forward ln(I)-V relation. If this situation exists, calculated barrier heights and ideality factors are not true 

and a pure barrier inhomogeneity approximation may not be applicable. However, under the reverse bias 

condition, the total charge during entire measurement is so small which itôs effect negligible over I-V 

relation as observed. The one of the solution is the use Missous-Rhoderick method for finding Schottky 

diode parameters or creating current stress over MS junction which saturates mobile ion drift. Voltage sweep 

rate during I-V measurement and hence total charge, affecting current transport and in parallel appearance of 

hysteresis loop indicate interface layer which behave as a memristor. 
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Organic photovoltaic technology have received substantial attention in the field of solar energy. In addition 

to their relatively stable performance and lower weight, flexibility, manufacturing cost, organic solar cell 

technology is a perfect candidate to replace silicon solar cells in future [1-3]. Dye sensitized solar cell, also 

known as the Graetzel Cell, was originally invented by Brian OôRegan and Michael Graetzel in 1991. 

Michael Graetzel has been awarded the 2010 Millennium Technology Prize for this invention. A typical 

DSSC device is a sandwich geometry in between two transparent electrodes. DSSC comprises a counter 

electrode covered with a thin layer of platinum, an electrolyte containing an iodide/triiodide redox mediator, 

a working electrode including a wide band gap metal oxide TiO2 coated over a transparent conducting 

substrate. In dye sensitized solar cells, the photon incident on the dye excites the dye molecules. An excited 

dye molecule, electron will be released into the conduction band of the titania or any other metaloxide 

semiconductor material. Then, the electron flow through the porous TiO2 film to the transparent conductive 

oxide, then move through an external circuit and reach the counter electrode. The oxidized dye molecules 

regenerated when the dye receives electrons from a redox mediator.  In organic solar cells, donor and 

acceptor organic materials are used for better electron transport in the devices. Perovskite solar cell is a high 

efficient solar cell technology. 

 

In this work, last studies in our group will be summarized. Material is the most important component in 

these device studies. Fullerene materials, boradiazaindacenes are studied in dye sensitized solar cells, 

organic solar cells and perovskite heterojunction solar cells. Fullerene derivatives were used as electron 

acceptor materials.  PCBM (phenyl-C60 butyric acid metyl ester) has always advantages of good solubility in 

organic solvents and higher electron mobility and also high oveall conversion efficiency in organic solar 

cells. Therefore, it is very important to design and synthesis of novel PCBM materials  to break the PCBM 

efficiency record. In this study, novel synthesized materials for DSSC and novel synthesized fullerene 

materials for organic solar cells and perovskite solar cells will be discussed. Novel developments in all type 

organic photovoltaics will be presented. 
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ITO is a unique material with optical and electrical characteristics that at present make it the material of 

choice in many applications: displays, touch screens, solar cells and optoelectronic devices. However due to 

high cost of In, its main constituent, several efforts have been devoted to find suitable ITO substitutes. 

 In this work we survey our studies on the optical and electrical performances of ITO and In-free transparent 

conductors fabricated by radio frequency sputtering. Characteristics of  aluminum doped zinc oxide (AZO) 

and metal-oxide multilayers such as AZO/Ag/AZO and TiO2/Ti/TiO2 will be analyzed.  Properties of 

ultrathin Ni films as possible substitutes for UV and NIR applications will be described.  

Moreover the characteristics of highly conductive p-type NiO films will be presented for potential 

application in the so called ñinvisibleò (transparent) electronics, which  is an emerging branch which couples 

n and p-type wide band gap semiconductors. 
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The discovery of the use of solar cells for the purpose of generating energy has led the fast development of 

solar cell research and technology. Solar cells have been first produced in 1950s by using inorganic 

semiconducting materials. They were initially evaluated in space applications due to high production costs. 

Until recently, we come across 3 types of solar cells: First generation silicon solar cells, Second generation 

amorphous silicon and thin film solar cells and third generation solar cells which include novel technologies 

such as organic, hybrid and perovskite solar cells. Although today, the solar cells can be fabricated cheaply 

using different materials and methods, the production cost of the first generation solar cells is still high for  

an efficient use for the household purposes and the costs need to be still decreased. Despite the low costs of 

the second generation solar cells, CdS and CdTe inorganic semiconductors contain cadmium (Cd) which is 

toxic and due to lower efficiency as compared to first generation solar cells they remain as laboratory 

resarch rather than application. Third generation solar cells have been investigated in the last 15 years and 

became very interesting. The invention of the semiconductivity and conductivity in polymers which have 

been known as insulators in the electronic industry by Alan Heeger, Alan Mc Diarmid and Hideki Shrikawa 

and their Nobel prize in 2000 increased the use of organic materials in electronic industry. They have not 

only been used in solar cells but also in field effect transistors (FETs), light emitting diodes (LED)s and also 

led to the development of a new field called organic electronics. 

In this talk, organic and hybrid solar cells as third generation solar cells will be introduced. Motivation 

behind research in this new era and its past, today and future will be discussed. The answer of what holds for 

the future will be addressed.
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The electrical characteristics of the hybrid structure based on organic material have gain great of interest 

owing to their possible usage in optoelectronic applications [1,2]. The quality and the performance of the 

metal-semiconductor device can be improved, and controlled by inserting the organic interfacial layer at the 

interface [3]. In this study, Ag/n-Si contact and the hybrid structure based on organic interlayer were 

fabricated using the brilliant blue dye via spin coating method. The electrical parameters of both devices 

have been investigated, and compared using the current-voltage (I-V) and capacitance-voltage (C-V) 

measurements at room temperature. The ideality factor of devices with and without organic interfacial layer 

was calculated as 1.63 and 1.61, respectively. The magnitude of barrier height was determined as 0.63 and 

0.65 eV for the MS and MIS type structure, respectively. Additionally, the value of series resistance for both 

diodes was obtained using Cheung and Norde functions. The barrier height was also examined using the C
-2

-

V characteristics for both diodes, and compared with results obtained from I-V data. The experimental 

results confirmed that the barrier height of hybrid structure is considerably affected by the interfacial organic 

layer.  

 

Keywords: Organic interface, barrier height, series resitance 
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Perovskite solar cells (PSCs) are one of the most attractive class of photovoltaic (PV) technologies and have 

been gaining great attention due to their high efficiency and low cost. However, reproducibility and long 

term stability problems prevent them to be strongest alternative for silicon PVs.  Improvement of interfacial 

parameters based on some simple techniques such as self-assembly monolayer (SAM) enhances the stability 

and efficiency of PSCs. On the other hand, similar effects are observed by using a novel fibre-like scaffold 

layer in PSCs. 

Some simple SAM molecules such as boronic acid derivatives are very effective surface modification agents 

for both inverted and normal structure of PSCs. SAM molecules plays important role for tuning the work 

function of applied surface and wetting parameter of perovskite solution as well. On the other hand, a novel 

fibre like scaffold layer shows considerable improvement in reproducibility, stability and efficiency of PSCs 

due to itsô nature. Efficiency improvement is observed to be around %30 according to reference PSCs by 

using fibre like scaffold layer. All observed results encourage researchers to large area fabrication of PSCs.  
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The bulk of Raymond Tung's research career was spent at Bell Laboratories, during which time he had the 

following accomplishments: Demonstrated the control of growth orientation of heteroepitaxial metal-

semiconductor systems; discovered a correlation of the Schottky barrier height with the atomic structure of 

epitaxial metal-semiconductor interfaces; elucidated transport mechanism at multilayered, epitaxial, hot 

electron devices (metal-based transistor); theoretically developed and experimentally verified a carrier 

transport theory for inhomogeneous Schottky barriers; resolved various metallization and junction issues 

facing deep sub-micron silicon devices; invented oxide-mediated epitaxy: a manufacturable epitaxial silicide 

technology; developed a bond-polarization theory that explains the Fermi level pinning phenomenon at 

polycrystalline interfaces; and conceived a charge-density theory on the formation of semiconductor 

heterojunction band offset. 
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The distribution of charge density and the accompanied formation of band offset (BO) at a large number of 

interfaces between lattice-matched perovskite oxides are studied in detail with the density functional theory 

(DFT) and hybrid functionals. Ionic screening is found to dominate the formation of BO, as a sharp 

dependence of BO on atomic structure for unrelaxed interfaces is essentially washed out when lattice is 

allowed to relax. Numerical experimenting with deliberately embedded dipolar layers in bulk perovskite 

oxides and at their interfaces further corroborates the effectiveness of ionic screening and its decisive role on 

BO formation. Analysis of the requirement that electric field vanishes at all positions of ion cores at a 

relaxed oxide interface leads to a successful explanation of the calculated BO by neutral polyhedra theory 

(NPT). For some heterovalent interfaces, small discrepancies are explained with Baderôs theory of atoms-in-

molecules. The success of NPT for interface types ranging from the present ionic bonds to the directional, 

covalent bonds previously for zinc blende semiconductors likely originates from the built-in electrostatic-

energy-minimizing property of neutral polyhedra. As this factor governs the formation of charge distribution 

in general, NPT is expected to accurately describe the band offset of all material interfaces, in the absence of 

significant charge transfer. It is well known that the BOs experimentally measured for isovalent 

semiconductor heterojunctions are usually insensitive to the structure/orientation of the interface and they 

frequently display ñtransitivityò. Such apparent bulk-like behavior of BO prompted researchers in the past to 

propose empirical models, such as those based on ñcharge neutrality levelò, to explain BO formation. The 

present work shows that the apparently bulk-like behavior of BO has a simple and scientific explanation: 

because the interface charge distribution is required to minimize the total energy.  

 

*Work done in collaboration with L. Kronik, Weizmann Inst. Sci., Rehovoth 76100, Israel 
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A novel gasochromism phenomenon is descried using thin films of the ZnO, NiO and WO3 oxide 

semiconductors under hydrogen exposition, exhibiting rather advantageous properties than previously used 

fiber optic coating. The oxides were fabricated on glass substrates by RF Magnetron Sputtering technique. 

Structural and optical characterizations of the semiconductors were completed with XRD, Raman, SEM and 

optical absorption measurements. To investigate the optical response of these semiconductors to hydrogen 

gas, an optical gas sensor test system was prepared and programmed during the studies, using charged 

coupled device (CCD) signal processing. A nano-layer metal sensitizing of Pd and Pt up to 340% on the thin 

film surfaces of the various oxide samples of ZnO, NiO and WO3 have also been observed in the range of 

450 nm-850 nm wave lengths, covering the VIS-IR range. Overall optical response is rather amphoteric for 

n and p-type materials, having correlation with the resistivity responses.  Present applications of the obtained 

devices on the hydrogen sensing up to low concentrations of 200 ppm, with relatively low response times 

around 70 s and that of recovery around 200 s, even at the room temperature execution. It is predicted that 

this extraordinary situation can also be used for various other applications such as smart windows and solar 

technology, especially in air and oxygen exposure.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
 



 

48 
 

 

 

 

 
 

Prof. Dr. Canan VARLIKLI  

 Izmir Institute of Technology, TURKEY  

 
Received her BSc and MSc degree from Dokuz Eylul University, Izmir in 1995 and 1998, respectively. She 

has been awarded with NATO A2 scholarship, completed some part of her PhD thesis in Prof. Dr. C.S. 

Foote Laboratories in University of California at Los Angeles, CA, USA (2001-2002) and obtained her 

Ph.D. degree in 2003. She held postdoctoral researches in Imperial Collage London, Electronic Materials 

Section, UK and University of Patras, Engineering Science Department, Patras, Greece. She acts as the 

group leader since 2005 and as a Professor at Izmir Institute of Technology, Department of Photonics since 

2016. 

Research interests comprise: New materials for light absorption, emission and amplification; DSSCs; OPVs; 

OLEDs; Photophysical studies of organic semiconductors; Heterogeneous photocatalysis and adsorption for 

water purification. She acted as supervisor in more than 15 graduate theses. She took part as inventor in 3 

international patents, has more than 50 scientific papers and gave many talks in scientific meetings.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

49 
 

 

 

 

Summary of Our Efforts on Imitating Visible Part of Solar Spectrum; Materials 

Perspective for All Solution Processed WOLEDs 
  

Canan VARLIKLI  

 

Energy heads the top ten problems of todayós world. Each and every attempt on minimizing it has the 

potential to minimize the influence of others, i.e. water, food, environment, poverty, terrorism, disease, 

education, democracy, population [1]. Lighting is an integral part of human daily lives and indispensable for 

the modern society. It is accepted by the authorities that 20% of worldwide electricity production is 

consumed by lighting [2]. White light producing Organic Light Emitting Devices (WOLED) have the 

potential replacing the existing lighting technologies (incandescent lamps, fluorescent lamps, LEDs, etc.). 

Their trace amount of material requirements, no mercury content, driving currents of a few mAs, flexibility 

potential in architectural design and applications, etc. make them attractive candidates for energy efficient 

lighting devices. 

This talk will introduce our efforts on understanding the materialsô ability to imitate visible part of solar 

spectrum and our steps followed to obtain white light from solution processes WOLEDs. We have reached 

36.2 lm/W @30 mA with CRI value of 74 and CIE coordinates of 0.38, 0.41 with the active area of 

30mmx70mm by using commercially available materials but by using these materials we could not 

overcome the efficiency roll-off problems. In order to obtain meaningful WOLED performances, blue 

component is essential and most of the times introduced as the main reason of stability problems.  Therefore, 

this talk will focus on our research results on enhancing the durability of solution processed WOLEDs; i) 

reducing/increasing the energy barrier between the electrode and emission zone and ii) increasing the charge 

balance/charge recombination in emission layer. The content will introduce, mostly the unpublished/not yet 

published results obtained in graduate thesis of Ķlker ¥ner, Gamze Saygēlē, Halide Diker, Saliha ¥ner, Fatih 

Yeĸil and Hakan Bozkurt. 

  

[1] Smalley, R. E. Mater. Matters 2005, 30, 412-417. 

[2]U.S. Department of Energy (Energy Efficiency and Renewable Energy), Solid State Lighting Research 

and Development: Multi Year Program Plan, Washington D.C. USA, 2011. 
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The sonochemical system, coupled with the use of the catalyst, is capable of oxidizing the drug and 

converting it to harmless or less harmful products for microorganisms [1]. Sono chemical reactions result 

from high-intensity sound radiation from liquids at frequencies producing cavitation (normally in the range 

of 1000 - 20 KHz) (Fig.1). Therefore, cavitation as an ultrasound energy concentrator is introduced into the 

micro reactor, which acts simultaneously with the simultaneous release of reactive radicals to any server 

reactor as a hot spot. Ultrasound waves increase chemical and physical changes in a fluid environment 

through production and, consequently, the degradation of cavitation bubbles
1-4

.  

 

 

The present work, by using the sonocatalytic 

oxidation method which is one of the 

advanced oxidation techniques and not yet 

widely used; TiO2/AC, V2O5/TiO2/AC, 

WO3/TiO2/AC, V2O5/W2O5/TiO2/AC 

nanoparticles. The particulate matter 

obtained were investigated in different 

parameters such as; suspension pH, catalyst 

type, sonic strength and initial concentration 

for removal of Lignin and COD. 
Fig 1: Sonocatalytic decomposition of organic 

pollutants in V2O5 / TiO2 / AC under 

ultrasonic effect 

As a result of all experiments, lignin and Chemical Oxygen Demand (COD) concentration changes in 

the waters were analysed according to standard wastewater analysis methods. As a result of the work, the 

best removal was achieved with WO3/TiO2/AC. When the effects of the same catalysts on lignin elimination 

were examined, it was found that about 60%, whereas the COD removal yielded a lover yield (30 %). In 

addition, when the effect of the reaction time on lignin and COD removal was examined, it was observed 

that optimum 60 minute may be sufficient. 
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The current conduction mechanisms of Cu/CuO/n-Si Schottky structure have been investigated in the 

temperature range 50 K to 310 K using currentïvoltage (IïV) characteristics. The behavior of nkT/q vs kT/q 

plot for moderate voltage region indicated that a combination of thermionic field emission and field 

emission mechanisms, that is the tunneling mechanism, may be dominant especially at low temperatures. In 

order to explain such unexpected behavior of the conduction mechanism; ūbo vs n, ūbo vs q/2kT and (n
ī1
ī1) 

vs q/2kT plots were drawn to obtain an evidence of a Gaussian distribution of the barrier heights and all of 

them revealed two linear regions for both low voltage regions and moderate voltage regions. This results 

showed that in presence of inhomogeneity at metal semiconductor (MS) interface. Thus, the values of the 

mean barrier height have been verified with the modified ln(I0/T
2
)īq

2 2
/2k

2
T

2
 versus (kT)

-1
 plot which 

belongs the different temperature regions.  
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In this study, two types of morphologies of V2O5 nanostructures including nanorods and nanoplates were 

deposited on glass substrates by hydrothermal method at 180 
o
C for the deposition time of 4 h. NH4VO3 as 

vanadium source and oxalic acid, nitric acid as pH adjusters were used. The structural, morphological, 

compositional and optical properties of the nanostructures were characterized by X-ray diffractometer 

(XRD), scanning electron microscope (SEM), energy dispersive X-ray analysis (EDAX) and UV-visible 

spectrometer, respectively. The XRD studies indicated that the nanostructures had polycrystalline nature 

with monoclinic phase of V2O5 without any impurity phases. XRD and SEM studies revealed that the 

structural and morphological properties of the nanostructures depended on the types of the acid using as pH 

adjuster. The band gap values of the nanostructures were calculated to be 2.66 eV and 2.59 eV depending on 

the morphology.  

Keywords: V2O5, Hydrothermal Method, Morphology-controlling, pH. 
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V2O5 nanostructures were successfully deposited on glass substrates by hydrothermal method at 180 
o
C for 

the deposition times of 4, 6, 8, 10 h. The effect of deposition time on the structural, morphological and H2S 

gas sensing properties of the nanostructures were investigated by XRD, SEM and gas measurement system, 

respectively. The XRD and SEM studies indicated that the nanostructures had polycrystalline nature with 

monoclinic phase of V2O5 and the structural and morphological properties of the nanostructures depended on 

the deposition time. H2S gas sensing measurements were carried out as a function of temperature and gas 

concentrations. The sensors exhibited high responses towards 50 ppm H2S gas concentration at operating 

temperature of 145 ÁC. In addition, the sensors showed acceptable responses at temperatures below the 

operating temperature of 50 ÁC. It was seen that the gas sensing properties of the nanostructure deposited for 

6 h deposition time were better than others. 

 

Keywords: V2O5, Gas Sensor, Hydrothermal Method, Deposition Time  
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The series resistance and barrier height values of Ag/Graphene doped poly viny alcolhol (PVA)/p-Si 

Schottky structure were investigated by current-voltage (I-V) measurements using Cheungôs and Nordeôs 

functions at room temperature (300 K). The main parameters such as ideality factors (n), barrier heights 

bo), series resistances (RS), and the density of interface states (NSS) have been investigated using currentï

voltage measurements in dark conditions at room temperature. The main parameters such as barrier height, 

ideality factor and series resistance of the Ag/Graphene-PVA/p-Si Schottky structure have been also 

determined using Cheungôs and Norde methods. In addition, the interface state density (NSS) as a function of 

energy distribution (ESS-EV) was extracted from the forward-bias currentïvoltage measurements by taking 

into account the bias dependence of the effective barrier height and series resistance. 

 

Keywords: Barrier heights, Series resistance, Ideality factor 
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Amorphous Si (a:Si) is important substrate for electronic devices and solar applications. Also, a:Si is used 

for production of thin film poly-Si solar cell substrates due to the control of grain size and doping density 

and, low cost. Thus, optimum deposition conditions must be defined. In this study, we investigated the effect 

of RF power, background pressure and annealing temperature on sputtered a:Si thin films. Atomic Force 

Microscopy (AFM), Scanning Electron Microscopy (SEM) and X-Ray Diffraction (XRD) were used to 

characterization of a:Si thin films. Thin a:Si films morphology characterized by the Root Mean Square 

(RMS) obtained from the AFM. Also, SEM and XRD was used to determine the effect of annealing 

temperature to crystallinity of films. RMS values changes in the range of 1.069A to 6.435A with the RF 

power (15 to 40W) and background pressure (2.5 to 15mTorr ).  
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In this study, synthesis of nanostructured powders of Cu2NiSn(SeS)4 nanocrystals was carried out by the 

hot-injection method. Cu2NiSn(SeS)4 nanocrystals were structurally analyzed by XRD, Raman, TEM and 

EDS techniques. Then, high-quality Cu2NiSn(SeS)4 thin ýlm was prepared by spin coating method onto the 

Corning 1737 glass substrate, and the optical properties of thin film have been investigated using a 

spectrophotometric measurement of reflectance and transmittance in the wavelength range from 250 to 1800 

nm. Optical constants such as the extinction index (k) and the refractive index (n) of the film were 

determined by measurements of transmittance and reflectance in the same spectral range. Also, the optical 

energy gap of Cu2NiSn(SeS)4 thin ýlm was found to be 1.55 eV. 

 

Keywords: Cu2NiSn(SeS)4 nanocrystals, thin film, optical properties 
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In this study, Au/perylene-diimide (PDI)/n-Ge Schottky diode was fabricated and the current-voltage 

characteristics of diode were investigated at a wide temperature range. The current-voltage (I-V) 

measurements showed a good rectifying behavior at all temperature values. Detailed analysis on the 

electrical properties of the prepared diode was performed by using the standard thermionic emission (TE) 

model [1]. The ideality factor (n) and barrier height (FB) values of diode were calculated for all temperature 

values. However, the series resistance (RS) of diode was determined by using the Cheung and Cheung 

method [2]. 

 

Keywords: Metal-semiconductor contact, perylene-diimide, n-Ge, current-voltage characteristics 
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In this work, we use numerical modeling as a tool to improve the performances of CH3NH3PbI3 

perovskite solar cell. Several parameters were taken into account. In particular, the influence of 

CH3NH3PbI3 thickness layers has been investigated. It was noticed that the CH3NH3PbI3 perovskite 

solar cell presented the best performances for special values of the thickness (T). The optimized values 

were found to be 0.55 Õm for CH3NH3PbI3 absorber layer. This value provided the best result for the 

conversion efficiency (Ὥ). Indeed, it was found to be 18.46 % (with Voc of 3.3482 V, Jsc of 24.20 

mA/cm2 and fill factor of 22.77 %). 

 
Keywords: CH3NH3PbI3 solar cell, thickness, absorber layer, efficiency. 
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We have produced the ITO/p-Si contacts by thermal evaporation. The p-Si was a single crystal with (1 0 0) 

orientation and had a resistivity of 5-10 Wcm. Firstly, Al ohmic back contact was made on the p-Si through 

thermal evaporation and after that the contact annealed using a quartz tube furnace at the temperature of 580 
o
C for 3 min in nitrogen atmosphere. Indium-tin oxide (ITO) in powder form was evaporated thermally to 

the front surface of the p-Si using a vacuum coating unit. Structural investigation of the deposited ITO film 

was made using x-ray diffraction (XRD) and Scanning Electron Microscope (SEM) techniques. 

Transmittance measurement of the ITO film was performed by a UV-Vis spectrophotometer. Optical band 

gap energy of the ITO film was determined as 2.85 eV for direct band gap assumption. Current-voltage (I-

V) measurements of the ITO/p-Si heterojunction were performed under illumination and in dark. It was 

determined from the dark I-V measurement data that the contact was a good rectifier and also understood 

that the contact showed photocurrent and weak photovoltaic property from the light I-V measurement data. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

63 
 

 

Oral_Presentation_ID_3396 

INVESTIGATION OF ELECTRICAL CHARACTERISTICS OF  

Yb/p-Si SCHOTTKY DIODES 
 

Havva Elif Lapa
1
, Ahmet Faruk ¥zdemir

1
, Ali Kºkce

1
, and Nazēm Uar

1
 

 
1
S¿leyman Demirel University, Faculty of Science Arts, Deparment of Physics, 

32260,  Isparta, Turkey 
 

*Corresponding author e-mail: elif_l87@hotmail.com  

 

Yb/p-Si Schottky diodes were fabricated by thermal evaporation method and the measurements of current-

voltage (I-V) and capacitance-voltage (C-V) of these diodes carried out at room temperature. Some electrical 

parameters such as ideality factor (n), zero-bias barrier height (ūbo) and series resistance (Rs) of these diodes 

were obtained by using I-V data while other electrical parameters such as Fermi energy level (EF), barrier 

height (ūb) and acceptor concentration (NA) were calculated from the linear part of C
-2

-V characteristics at 1 

MHz frequency. The value of n was calculated as 1.59 while the value of ūbo was determined as 0.75 eV 

from forward bias I-V characteristic. The values of n, ʌb and Rs were calculated from the functions of 

Cheung and Norde. It is seen that the obtained results for two functions are different from each other. This 

situation has been attributed to the use of different regions in the semi-logarithmic I-V graph in both 

methods. 
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Recently, perovskite solar cells have been gaining great attention due to itsô high efficiency, low cost and 

facile fabrication. However, stability and reproducibility are still important problems must be solved for 

large area fabrication and commercialization of this technology. In this work, a novel and natural 

mesoporous material (ESEP), was used as scaffold layer in Perovskite solar cells for the first time in 

literature. According to the obtained results, in any conditions, ESEP based perovskite solar cells showed 

significant improvement on efficiency between 30-60%. In addition, stability of ESEP based perovskite 

solar cells clearly improved as well as reproducibility around 90%. The obtained results in this work are 

very important for large area fabrication and commercialization of this technology. 
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The interface state densities of Cu/CuO/n-Si Schottky structure were investigated by current-voltage (I-V) 

and capacitance-voltage (C-V) measurements using Roderick and Cardôs methods in the temperature range 

50 K to 310 K. The interface state density (NSS) as a function of energy distribution (EC-ESS) was extracted 

from the forward-bias I-V measurements by taking into account the bias dependence of the effective barrier 

height and series resistance. Furthermore, the values of NSS obtained as a function of temperature. The 

experimental results have shown that the interface state densities (NSS) value of Cu/CuO/n-Si Schottky 

structure decreases with increasing EC-ESS values as a function of temperature. Such behavior of interface 

state densities (NSS) has been explained with variation of the ideality factor as a function of temperature due 

to lateral inhomogeneities of the barrier height at the metalïsemiconductor interface. Also, the increase of 

interface state densities (NSS) with decreasing temperature is a result of molecular restructuring and 

reordering of the metal/semiconductor interface under the influence of temperature.   

  

Keywords: Interface state densities, n-Si; I-V-T and C-V-T characteristics. 
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The series resistance and barrier height values of Cu/CuO/n-Si Schottky structure were investigated by 

current-voltage (I-V) measurements using Cheungôs and Nordeôs functions in the temperature range 50 K to 

310 K and the obtained results have been compared with each other. The values of the barrier heights and 

series resistance obtained from Cheung functions are smaller than that obtained from Norde function. The 

rationale is that Norde's functions are applied to the full forward bias region of the lnI-V characteristics of 

the junctions, while Cheung functions are only applied to the nonlinear region in high voltage region of the 

forward bias I-V characteristics. Furthermore, the high values of series resistance for both methods indicate 

that the series resistance is a current-limiting factor for the structures. This can be attributed to the thickness 

or properties of interface layer. Also, the higher value of the series resistance shows the presence of 

inhomogenities of the barrier height and the existence of interface states, oxide layer and CuO film on Si 

wafer. 
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Lasers operating at 1550nm wavelength is of great importance in fiber optical communication systems 

because fiber loss is the lowest at this wavelength. In this study, the transient and steady-state characteristics 

of AlGaInAs/InP semiconductor lasers at 1550nm wavelength were modelled using rate equations. The 

variations of the number of electrons (N-t), the number of photons  (P-t) and the output power (Pout-t) with 

time were examined in the transient regime. In addition, steady-state characteristics such as the number of 

electrons (N-I) and the output power versus current was also investigated. The comparative results for 

different values of cavity length, stripe width and active layer thickness were also presented in this study. It 

is demonstrated under steady conditions that the number of carriers and the threshold current increased with 

increasing cavity length (L) while the number of photons and the output power were decreased. In addition, 

the number of carriers and the threshold current increased with increasing stripe width (w). The number of 

photons and the output power decreased by increasing the active layer thickness (d). AlGaInAs/InP 

semiconductor lasers investigated here are widely used in optical fiber communication systems because of 

their superior properties over InGaAsP/InP counterparts.   
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In the present study, we investigated the effect of reduced graphene oxide (rGO) thin film on the optical, 

structural and electrical properties of Al/rGO/n-Si/Al heterojunction diode. Firstly, the graphite oxide (GO) 

was synthesized by using the method of Hummers and Offeman [1]. Subsequently, the reduction of GO was 

carried out with hydrazine hydrate by using a reflux system (at 100 C for 18 hr) [2]. The rGO thin film was 

formed on n-type Si substrate through spin coating method and Al contacts were created to fabricate the 

diode. The absorption spectra of the thin film were taken in 200-500 nm wavelength range and the optical 

band gap of the film was found to be 3.65 eV. The morphological properties of the thin film formed on the 

n-Si substrate were analyzed by AFM and SEM. The electrical properties of Al/rGO/n-Si/Al diode were 

investigated using current-voltage (I-V) measurements. The diode exhibited rectification behavior with the 

ideality factor n of 1.06 and the barrier hight ūb of 0.72 eV at room temperature. In addition, I-V 

characteristics of the diode were examined as a function of temperature in the 80-300 K range. It was seen 

that the ūb and the I0 values of the diode increased with increasing temperature, while the n value decreased.   

 

Keywords: rGO, thin film, heterojunction diode 

 

References 

6) W. S. Hummers, R. E. Offeman, J. Am. Chem. Soc., 80 (1958) 1339-40. 

7) E. Daĸ, Ph.D. Thesis, Atat¿rk University, Erzurum, Turkey, 2018.  

 

 

 

 

 

 

 

 

 

 

 

mailto:saydogan@atauni.edu.tr
mailto:das.elif@gmail.com


 

69 
 

 

Oral_Presentation_ID_3411 

Green methods in synthesis of semiconductor nanomaterials 
 

Semra ¢Ķ¢EK
1
, Sevda SARITAķ

2 

 
1 
Atat¿rk University, Faculty of Agriculture, Department of Agriculture Biotechnology, Erzurum, 25400, 

TURKEY 
2
Atat¿rk University, Ispir Hamza Polat Vocational School of Higher Education, Department of Electrical 

and Energy, 25250, Erzurum, TURKEY 

 

The physical and chemical properties of semiconductor materials are differentiated by the large surface area 

and the quantum size effect as the dimensions of the semiconductor materials decrease to nano dimensions. 

Semiconductor nanomaterials provide advantages in many fields such as solar energy, electronic devices, 

light emitting nano devices, laser technology, wave guide, chemicals, hydrogen production and biosensor. 

The production methods of nanomaterials are examined under two main headings: Bottom up and Top 

down. However, due to the disadvantages of the chemical methods used in these two methods, such as the 

use of toxic substances (which threaten living health), high cost, excessive time requirements, multi-step 

reaction formation, scientists have turned to green synthesis. Green synthesis involves the use of biological 

materials (plant, microorganism, alg etc.). In this study, informations are given about the studies using green 

synthesis in the production of semiconductor nanomaterials. 
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The structural, linear and nonlinear absorption properties of undoped, 0.1 at% Pr and 0.1 at% Nd doped 

GaSe single crystals grown by modified Bridgman method have been investigated by XRD, UV-Vis and 

open aperture Z-scan methods. XRD spectra showed that crystal structures of undoped, 0.1 at% Pr and 0.1 

at% Nd doped GaSe single crystals were hexagonal with a preferred orientation of (004) plane along the c-

axis. Linear absorption edge of Pr and Nd doped GaSe single crystals shift to lower wavelengths compared 

to the linear absorption edge of undoped GaSe single crystal. Urbach energies of Pr and Nd doped GaSe 

single crystals were found to be bigger than Urbach energies of undoped GaSe single crystal. It was 

observed that doping of GaSe single crystals with Pr3+ and Nd3+ caused shifting of SHG signal peaks to the 

shorter wavelengths. Pump-probe investigations have demonstrated that all of the GaSe single crystals 

showed NA behaviors with long life times which can be explained with excited state absorption mechanism. 

* This research has been supported by the Coordination Office of the Scientific Research Projects of Kafkas 

University (BAP) with project no: 2017-FM-27. 
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Polymers are chemical structures and they are obtained by different kind of polymerization reactions. 

Depending on the structure of the polymer, they show various behaviour. From past to present, polymers are 

commonly chosen materials in the industry because of their lightness, low price and high performance in 

many application areas as aircraft, aerospace, automotive, packaging, sports equipment, computer housings, 

cable and wire insulation. While polymers are electrically insulator, it is possible to make them conductive 

by using electrically conductive fillers. In that case the obtained structure is called electrically conductive 

polymer composites. Sensors, batteries, micro actuators can be given as application examples of conductive 

polymer composites. In this work, polymer based piezoresistive sensors are fabricated and their electro 

mechanical properties were characterized under various conditions. As known, piezoresistive sensors are 

materials those show change in resistance under mechanical affects. According to outcomes, magnitude and 

rate of the mechanical affect were found critical for the quality and sensitivity of the sensing behaviour.   
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The electrical performance of double layered Ohmic contacts not only depends on layer thicknesses, 

annealing temperatures and annealing time etc. but also Ohmic contact metals and reactions with substrates 

and each other. Furthermore oxidation tendency of Ohmic contact metals is highly important for contact 

quality and stability. In this study, we have investigated Ti/Al Ohmic contact formation on undoped AlGaN 

substrates with depth profile by XPS. Depending on the contact depth, we aimed to reveal the oxide 

compounds and reaction products of metals. In survey mode and depth profile mode five atoms core level 

(Ga 3d, Al 2p, N 1s, Ti 2p and O 1s) was observed and the XPS core level peaks were convoluted with 

Gaussian profiles to identify the origin of the peaks. Our result shows that, Ohmic contact metals strongly 

incorporated with oxygen, thus contact have a high specific contact resistivity (ɟs) confirmed by the TLM 

measurement. Furthermore, it is found that thermal treatments cause a TiAl3 metallic alloy in Ti/Al interface 

and presence of excess Ga and TiN indicates that out diffusion of N atoms at the metal semiconductor (MS) 

interface.  
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In this study, we have investigated the electrical characteristics of Zn/ZnO/n-Si/Au-Sb Schottky diodes 

before and after different doses (50 and 75 Gray) of electron-irradiation at room temperature. Initially, the 

ohmic contact has been made on n-Si semiconductor with Au-Sb alloy. After the ZnO thin film was grown 

on n-Si semiconductor by using RF magnetron sputtering, the contact area is determined by sputtered Zn 

metal to surface of ZnO in DC sputtering system at about 10-6 Torr. The characteristic parameters of the 

junction such as diffusion potential, the carrier concentration, Fermi energy and barrier height values are 

calculated from reverse bias C-2ïV measurements at 500 kHz and room temperature. The CïV 

measurements of these diodes performed at room temperature and in dark. Experimental results show that 

the values of the diffusion potential and the values of the barrier height obtained from reverse-bias Cï

V measurements decreased after electron-irradiation. However, changes in the characteristic parameters of 

the ZnO interfacial layer diode in 50 Gray of electron-irradiation were found to be less than those of the 75 

Gray of electron-irradiation. 
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In this work, we have studied the electrical characteristics of Zn/n-Si/Au-Sb Schottky diodes before and 

after different doses (25, 50 and 75 Gray) of electron-irradiation at room temperature. The ohmic contact has 

been made on n-Si crystal with Au-Sb alloy. The rectifier contact was sputtered Zinc metal on n-Si by using 

DC magnetron sputtering. The IïV measurements of these diodes performed by the use of a KEITLEY 487 

Picoammeter/Voltage Source and the CïV measurements were performed with HP 4192A (50ï13 MHz) LF 

Impedance Analyzer at room temperature and in dark. Experimental results show that the values of the 

ideality factor obtained from IïV measurements increased and the values of the barrier height obtained from 

IïV and CïV measurements decreased after electron-irradiation.    
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In this study hypothetical approximation on the serial resistance was examined. That approximation was 

obtained from thermionic emission equation (TEE) [1-3]. TEE was accepted with dependence on current. 

Then TEE takes the derivative for the current. It was depended on current to left side of the equation-

function and depended on current and serial resistance to right side of the equation-function. Both sides was 

equalled the constant (like c). Finally, it was quadratic equation. Its solution gives the serial resistance 

dependence on a constant.  That constant takes on the some values (c= -1/I
2
; c0=0, c1=1, c2=2, c3=3,  c4=4, 

c5=5, é c10=10, é ) [1-5].  
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Fig.1 ï Hypothetical serial resistance versus current in the case of forward bias of Schottky diodes  

 

 

 

 

 

mailto:akkut@yyu.edu.tr


 

76 
 

 

 

 

 

References 

[1] B. L. Sharma, Metal-Semiconductor Schottky Barrier Junctions and Their Applications, New York, 

Plenum Press, (1984). 

[2] D. K. Schroder, Semiconductor Material and Device Characterization, America, Willey-Interscience, 

(2005). 

[3] S. M. Sze, Physics of Semiconductor Devices, Singapore, Willey-Interscience, (1981). 

[4] M. Grundmann, The Physics of Semiconductors, Springer, (2006). 

[5] A. Korkut, New serial resistance Equations: Derivated from Cheungô function for the forward and 

reverse bias I, Microelectronic Engineering, 197 (2018) 45-52. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

77 
 

 

Oral_Presentation_ID_3437 

ON THE RESOURCES OF SOLAR POWER AND SOURCES OF ENERGY LOSSES 

IN SOLAR CELLS  
 

1
ķemsettin Altēndal,  

2
Sekin Altēndal Yeriĸkin  

 
1
Department of Physics, Faculty of Sciences, Gazi University, Ankara, TURKEY 

2
Department of Chemical Engineering, Faculty of Engineering, Gazi University, Ankara-Turkey 

 

Main scientific and technical problems of solar cells (SCs) are relevant to the increase in the efficiency and 

reduce in the energy losses. Although resources of solar power are enormous, it is not presently used on a 

large scale due to the expense of harnessing it is not economically viable. But, the ground sources (coal, oil, 

uranium) as they near exhaustion will become more costly than solar energy. The need for energy increases 

rapidly whereas 80% of energy need of the world is met fossil based sources and these reserves are running 

out rapidly. The energy from sun to earthôs is about 4x10
24

 J per year and this is 150 times larger than the 

energy amount obtained through earthôs available coal reserves. More portion of photons have not enough 

energy to form an electron-hole pairs so they will simply pass straight through the cell without affecting it 

and can only utilize a small portion of this energy. The efficiency of SCs depends on the surface preparation, 

density of interface states (Dit), series and shunt resistances (Rs and Rsh) and interfacial layer. Temperature, 

Rs and Dit affects negatively the performances of SCs and so this is an important issue for researchers.  
 
Keywords: Efficiency; Sources of energy losses in Solar Cells; Series and shunt resistances;   
Corresponding Author: ķemsettin Altēndal (E-mail:altundal@gazi.edu.tr) 
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The main important electrical parameters such as reverse saturation current (Io), ideality factor (n), zero-bias 

Bo) and series resistances (Rs) are a strong function of temperature at low temperatures. 

Therefore, to get more confidence and reliable information on the possible current-transport/conduction 

mechanisms (CCMs), the forward and reverse bias current-voltage (I-V), capacitance-voltage (C-V) 

measurements must be performed in wide range of temperature and voltage. The various CCMs in MS 

structures with and without an interfacial layer  such as thermionic-emission (TE), thermionic-field-emission 

(TFE), field-emission (FE) and Gaussian distribution (GD) depending on the temperature, doping 

Bo from the forward bias I-V 

data based on TE revealed that an increase of it with increasing temperature contrary to the negative 

temperature coefficient bandgap of semiconductor. In this case, the traditional Richardson plots deviated 

Bo and decrease of n with temperature is 

explained on the basis of TE theory with GD of the barrier heights. The energy density distribution of 

interface traps of these structures can be also calculated from forward-bias I-V measurements by taking into 

account voltage dependent BH and ideality factor for each temperature.   

 

Keywords: Temperature and voltage dependence of barrier height; Possible current-conduction mechanisms; 

Barrier inhomogeneity and tunneling   
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In this study, the Ni/n-Gap/Al Schottky diode has been fabricated to investigate its electrical characteristics. 

During the preparation of the diodes, sputtering technique is used to make the Ni Schottky contact while 

thermal evaporation technique is performed on Al ohmic contact. The forward bias I-V characteristics have 

been analyzed on the basis of thermionic emission theory. Some crucial electrical parameters for Schottky 

contacts such as barrier height, ideality factor and series resistance have been calculated from I-V 

measurements. The experimental barrier height and ideality factor values of fabricated device are 1.19 eV 

and 1.21 at room temperature, respectively. In addition to these, rectification ratio of device is determined as 

about 10
7
.      
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The undoped and aluminium (Al) doped cadmium oxide (CdO) thin films were synthesized by successive 

ionic layer adsorption reaction (SILAR) method. To investigating effect of Al on CdO, thin films have been 

analysed with optical, structural and morphological by XRD (X-ray diffraction), absorption and SEM 

(scanning electron microscope) measurements. XRD measurements of undoped and Sr-doped CdO thin 

films show the cubic structures and have (111), (200), and (220) peaks. SEM images demonstrate that the 

samples surfaces varied considerably with the Al dopant. The calculated bandgap of samples by absorption 

changes with Al dopant. 
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Copper indium gallium diselenide (CIGS) solar cell investigations are very popular due to excellent 

properties of CIGS such as tunable direct band gap, high efficiency, high stability, low cost, and effective 

usage of raw materials. CIGS solar cells are basically produced with soda lime glass substrate, molybdenum 

back contact, p-type CIGS absorber, n-type CdS buffer, ZnO window, and n-type ZnO:Al conductive layers. 

ZnO is the ideal window material due to its wide band gap (3.2 eV) and high temperature stability. This 

layer behaves as a diffusion barrier between ZnO:Al and CIGS absorber layer. In this study, ZnO films were 

deposited with different repeatings by sol-gel dip coating method. Zinc nitrate tetrahydrate, triethanolamine 

and ethanol were used as starting materials for solution preparation. After the coating, samples were 

annealed in tube furnace at 500 ÁC for 1 hour. Obtained thin films were optically examined with UV 

spectrophotometer. Absorption is increased with increasing thickness. Forbidden band gap values were 

found to be equal (3.25) for different samples by using absorption values. Xrd study is done to be sure about 

composition of samples. The intensity of xrd peaks is increased with increasing thickness. 
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CIGS solar cell is a thin film photovoltaic device that uses copper indium gallium diselenide semiconductor 

layer to absorb solar radiation and convert it to electricity. CdS is widely used for buffer layer of CIGS solar 

cells. Since Cd is a toxic material and it has environmental risks, the development of Cd-free buffer layer is 

very important for CIGS solar cells. Due to its broad band range and good optical properties, ZnS can be 

used in CIGS solar cells. In this study, ZnS is deposited on glass substrates with different thicknesses by sol-

gel dip coating method. Absorption values of samples are obtained by UV spectrophotometer. Absorption is 

increased with increasing thickness. Forbidden band gap values of samples are obtained from absorption 

data and found to be 3.70. X-ray diffraction study showed that the intensity of peaks is increased with 

increasing thickness of samples. 
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CuAuAg/n-Si/Ti diode has been fabricated and temperature dependences of current voltage (I-V) 

characteristics have been analyzed based on thermionic emission theory in the temperature range of 80-300 

K. The electronic parameters such as, ideality factor, barrier height and series resistance were calculated. It 

is found that the values of the ideality factor increase and barrier height decrease with decreasing 

temperature. The ideality factor and barrier height values as a function of the sample temperature have been 

attributed to the presence of the lateral inhomogeneities of the barrier height. 
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The Au ratios in the CuAuAg alloy used in making the Schottky contact were taken as changing in weight. 

The characteristics parameters of these diodes such as barrier height, ideality factor, series resistance are 

calculated from the current-voltage (I-V) measurements at room temperature as a function of gold weight 

rate. Furthermore, the density distribution and rectifying ratio of these diode have been calculated from the 

I-V measurements. It has been seen that the changes of characteristic parameters such as barrier height, 

ideality factor and series resistance of the CuAuAg/n-Si/Ti Schottky diode have lightly changed with 

increasing gold weight rate.  

 

Keywords: Schottky contacts, Schottky barrier inhomogeneity,CuAuAg alloys 
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10% Cu doped TiO2 thin films were fabricated by spin coating technique and employed as interfacial layer 

between Al and n-Si for investigating dielectric properties of the Al/Cu:TiO2/n-Si heterojunction device. 

Impedance spectroscopy technique depending on frequency (from10 kHz to 1 MHz) and voltage (from -5V 

to +5V) were utilized to characterize the dielectric behaviors of the heterojunction. The dielectric parameters 

such as dielectric constant (‐), dielectric loss (‐), loss tangent (tan ŭ), the real and imaginary parts of 
electric modulus (ὓ and ὓᴂ) and ac electrical conductivity („) were obtained from impedance spectroscopy 

measurements and discussed in the details. The results highlighted that most of dielectric parameters are 

strong function of the frequency and voltage except real and imaginary electric modulus. The Al/Cu:TiO2/n-

Si heterojunction can be thought as device in the industrial applications. 

 

Keywords: Cu doped TiO2 thin film, Al/Cu:TiO2/n-Si heterojunction, Dielectric properties 
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In this  study, n-Si wafer  was  cleaned  by chemical cleaning process and then  the  ohmic  contact has been  

made by evaporating Al on the back of n-Si substrate  then it was annealed. A GO-Fe3O4film  was coated  

on  bright surface  of  n -Si  with dropping  method. To obtain  two  different  Schottky type junction Cr and 

Ni  metals  were  coated GO-Fe3O4   film  on by sputtering  and it  was  obtained  Ni/GO-Fe3O4/n-Si/Al and 

Cr/GO-Fe3O4/n-Si/Al  Schottky  diodes  having  GO-Fe3O4   interface  layer . It was calculated the ideality 

factor (n),  series  resistance  and  the barrier height (ūb) of  the Ni/GO-Fe3O4/n-Si/Al  and Cr /GO-Fe3O4  /n-

Si/Al  the diodes  from  the current-voltage (I-V)  measurements  using  thermionic emission theory and 

Cheung functions for room temperature.  Furthermore, basic  parameters such as the diffusion  potential, the 

barrier  height, the Fermi energy level and the donor  concentration  of  interface  diodes were determined 

with capacitance-voltage(C-V) measurements at 500kHz frequency.  The  ideality  factor  and  barrier  height 

value  of  the  Ni/GO-Fe3O4/n-Si/Al  and Cr/GO-Fe3O4/n-Si/Al  within the  I-V characteristic  were  

calculated as 1.61 , 0.66  eV  and  1.28 , 0.63 eV  in  the  room  temperature  As a result, Ni  and Cr  metals 

effected  interface  Schottky diodes of  parameters.  
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In this study, it is aimed to produce Au/n-Si/Ti, Cu/n-Si/Ti and AuCu/n-Si/Ti Schottky diodes and to 

calculate the diode parameters such as ideal factor, barrier height and series resistance by using I-V 

measurements. First, pure Ti metal was evaporated on the matt surface of the n-Si semiconductors and 

annealed at 420 
□
C in nitrogen atmosphere. Secondly, Au and Cu metal, AuCu alloy were evaporated on the 

other surface of n-Si semiconductors. so that Au/n-Si/Ti, Cu/n-Si/Ti and AuCu/n-Si/Ti Schottky diodes were 

obtained. Finally, I-V measurements of the Schottky diodes obtained were measuredat specified time 

intervals (immediately,1, 7, 15, 30, 90, 180 and 365 days) and time dependent diode parameters were 

calculated using the Thermionic Emission, Cheung and Norde methods. 
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In th s study, T  metal was evaporated on the matt surface of s ngle-s de pol shed n-S  sem conductors and 

annealed at 420 □C n n trogen atmosphere. Subsequently, Au/n-Si/Ti, Ag/n-Si/Ti and AuAg alloys were 

evaporated on the shiny surface of the n-Si semiconductors and alloy/semiconductor Schottky diode is 

obtained. Time-dependent (immediately,1, 7, 15, 30, 90, 180 and 365 days) current-voltage  (I-V) 

characteristic of Au/n-Si/Ti, Ag/n-Si/Ti and AuAg/n-Si/Ti Schottky diodes were measured. Diode 

parameters such as ideality factor, barrier height and series resistance are time dependent was calculated 

using the Thermionic Emission, Cheung and Norde methods. 
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Cryogenic systems have been used in various applications ranging from space electronics and defense 

industry to quantum computing. Typical transistor models, however, do not extend beyond -50 C̄, hence 

they cannot be employed in the simulation of cryogenic circuits. In that regard, experimental extraction of 

transistor model parameters becomes important. In this paper, a low-cost experimental setup involving a 

cryogenic probe station has been established to collect the current ï voltage transfer characteristics of a 

metal-oxide-semiconductor field-effect transistor (MOSFET) at 77 K. Using this setup, low threshold 

voltage (low Vth)-transistors from a 180 nm commercial design kit have been investigated both at room 

temperature and at 77 K (-196 C̄, which is the liquid nitrogen temperature). These transistors are 

particularly important since many low-power applications are designed by utilizing them. The sizes of the 

devices-under-test can be given as the width to be equal to 35 Õm and the length to 500 nm. It has been 

observed that the saturation region drain current of the transistor rises from 16.92 mA to 25.31 mA, which 

indicates to a net increase of 50 %. Thus, the power associated with these transistors can go up by more than 

twice.  
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In this study, electrical characterization of the Ni/SrTiO3/n-Si/Al heterojunction device was performed and the basic 

characteristic parameters were calculated. Firstly, ohmic contact was performed on a n-Si semiconductor wafer with 

(100) orientation, the thickness of 400 ɛm and a resistivity of 1-10 ɋ/cm. After, SrTiO3 was coated on the other side 

of n-Si by spin coating method at 1000 rpm at 60s. Finally, Ni contact was coated on the SrTiO3 film for electrical 

measurements with sputtering method. We investigated the electrical characterization of the Ni/SrTiO3/n-Si/Al 

heterojunction device with currentïvoltage (IïV) and capacitanceïvoltage (C-V) measurement at room temperature 

and dark. Firstly, the ideality factory (n) and barrier height (ūb) of the device were calculated by the conventional 

thermionic emission (TE) method. Secondly, the n, ūb and series resistance (Rs) values of heterojunction device were 

calculated using Cheung functions too. At least, the basic parameters such as diffusion potential, barrier height, Fermi 

energy level and donor concentration of the heterojunction device were calculated with capacitance-voltage (C-V) 

measurements. The parameters have been determined from the linear (1/C
2
-V) curves of the reverse bias, at between 

100-2000 kHz frequency. 

 

Fig. 1: Schematic diagram of Ni/SrTiO3/n-Si/Al heterojunction device  
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The metal-semiconductor contacts are one of the effective factors in determining the device performance. 

Particularly, the organic/inorganic semiconductor contacts have attracted great attention due to their 

potential applications of organic materials in electronic and optoelectronic devices such as solar cells [1], 

organic light emitting diodes [2], field effect transistors [3], diodes [4], and so on. Therefore, the choice of 

organic materials in device applications is very important and in this study, rubrene organic material, one of 

the promising organic semiconductors, has been used due to its high electrical conductivity and mobility [5]. 

In the study, Ag/rubrene/n-InP Schottky diode was fabricated by spin coating of rubrene solution on the n-

type InP semiconductor wafer. The current-voltage (I-V) characteristics of the prepared Schottky diode were 

investigated at a wide temperature range. The current-voltage measurements showed a good rectifying 

behavior at all temperature values. Also, the junction parameters such as the ideality factor (n), the barrier 

height (FB) were determined from the experimental data by using standard current-voltage analysis method 

and also temperature dependence of these parameters was analyzed. In addition to the standard analysis, by 

means of the Cheung and Cheung method [6], the series resistance (RS) and some other electrical properties 

were calculated for the device, and a good agreement was obtained between relevant diode parameters.    
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In this work, heterojunction of CuO/n-Si contacts  were produced by thermal evapotation technique and 

current-voltage measurements of the junction at room temperature were investigated in the dark condition. It 

have been observed that the structures exhibit diode characteristics and diode parameters such as ideality 

factor (n), effective barrier height and of the samples were calculated from the forward bias I-V 

characteristics and also by using Cheungs Functions to check the consistency of the results. Also, Norde 

functions combined with the forward IïV method has been used to extract the parameters. As a result of 

calculations, the barrier height and series resistance obtained from Nordeôs function have been compared 

with those from Cheung functions. it has been seen that there is a good agreement between the barrier height 

values from both methods but the series resistance values obtained from Norde functions are considerably 

larger than those of Cheung functions.  The photovoltaic characterization was made by calculating 

characteristic parameters according to current density-voltage (J-V) properties under illumination. The 

findings have been show that  a close relation between  diode and photovoltaic  parameters. 

 

Keywords: Copper oxide, heterojunction, ideality factor, fill factor 
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In recent decades, several new materials and methods have been proposed for overcoming the physical 

scaling limit of conventional memory devices. Some of new memory type like magneto-resistive, 

ferroelectric and resistive switching random access memory (RAM) have been suggested.  Researchers have 

focused great attention on resistive switching random access memory (RRAM), thanks to the potential of 

high density memory device with faster switching speed and lower energy consumption.  The current carrier 

transport mechanism in non-linear resistance states of the current-voltage (I-V) curves of the RRAM devices 

would help to understand the physics behind the resistive switching phenomena.  The non-linear portion of 

the I-V curves are commonly categorized by three different types of carrier transport mechanisms, the space 

charge limit current (SCLC), the Schottky emission (SE) and the Poole-Frenkel (P-F) effect respectively.  

 In this study, the current-voltage curves of the RRAM devices limited to the non-linear region were 

plotted on a log-log scale with the purpose of distinguishing the current conduction mechanisms. Each of the 

IïV curves narrowed to the non-linear region were re-plotted for SCLC at the  scale of I vs. V
2
, for SE  at the  

scale of  ÌÎὍ ὺίȢЍὠ and for P-F at the  scale of ÌÎὍὠϳ ὺίȢЍὠ . The linear fitting lines were plotted and 

calculated for each one using MATLAB curve fitting toolbox. The slopes of the fitting lines were found 

respect to the scales. The conduction mechanisms of the devices were determined using the degree of 

linearity of the slopes.  

 

Keywords: Carrier transport mechanism, resistive switching, Schottky Emission, Poole-Frenkel, Space 

Charge Limit Current 

 

References 

13) E.W. Lim, R. Ismail, Conduction Mechanism of Valence Change Resistive Switching Memory: A 

Survey, Electronics 4 (2015) 586-613. doi:10.3390/electronics4030586. 

14) M.A. Lampert, Simplified theory of space-charge-limited currents in an insulator with traps, Phys. 

Rev. 103 (1956) 1648-1656. doi:10.1103/PhysRev.103.1648. 

15) P.R. Emtage, W. Tantraporn, Schottky emission through thin insulating films, Phys. Rev. Lett. 8 

(1962) 267-268. doi:10.1103/PhysRevLett.8.267. 

16) J.R. Yeargan, H.L. Taylor, The Poole-Frenkel effect with compensation present, J. Appl. Phys. 39 

(1968) 5600-5604. doi:10.1063/1.1656022. 

 

 

 

mailto:fatihgul@atauni.edu.tr


 

94 
 

 

Oral_Presentation_ID_3485 

Microbial Green Synthesis ZnSe and CuSe NPôs and Comparison of IV 

Characteristicsô ZnSe/p-Si and CuSe/p-Si structures  
 

T. ¢akēcē
1
, M. ¥zdal

2
, and Mutlu Kundakcē

 3
 

 
 1
Department of Electrical and Energy, Ispir Hamza Polat Vocational School of Higher Education, Ataturk 

University, Erzurum, Turkey 
2
Department of Biology, Atat¿rk University, Erzurum, Turkey 

3
Department of Physics, Atat¿rk University, Erzurum, Turkey  

 

tuba.cakici@atauni.edu.tr 

 

Bacterial synthesis of nanoparticles (NPs) is a green chemistry approach that interconnects nanotechnology 

and microbial biotechnology. Some type of the bacterias are unique to tolerate high chemical concentration.  

Cu:Se-NPs and Zn:Se-NPs have been synthesized by using selected special bacterium under dark conditions. 

The synthesized Cu:Se-NPs and Zn:Se-NPs solutions dropped on glass and p-Si substrates and then they 

were dried at 65 
o
C. Optical properties of the ZnSe and CuSe thin films have been investigated by UV-Vis. 

Spectrophotometer method. Fabricated ZnSe/p-Si and CuSe/p-Si structures characterized X-ray diffraction 

(XRD) and Field-emission scanning electron microscopy (FE-SEM) with energy dispersive X-ray 

spectroscopy (EDS) techniques. Some electrical parameters of these structures are investigated with 

Current-Voltage (I-V) measurements at room temperature. These parameters have been compared ZnSe/p-Si 

and CuSe/p-Si structures. 

 

Keywods: Nanoparticles, Bacterium, Cu:Se, Zn:Se, thin film 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:tuba.cakici@atauni.edu.tr


 

95 
 

 

Oral_Presentation_ID_3492 

 HEXADECA SUBSTITUTED PHTHALOCYANINE FOR OFET 
 

Hande Pekbelgin Karaoĵlu
a 

 
a
Istanbul Technical University, Chemistry Department, Maslak, 34469, Istanbul, Turkey 

 

pekbelgin@itu.edu.tr  

 

On account of their flexibility and great solution processibility, organic field-effect transistors (OFETs) are 

considered excellent candidates for application in flexible electronics with low-cost. Metal phthalocyanines 

(MPcs) are versatile conjugated macrocycles that have attracted a great deal of interest as active components 

in modern organic electronic devices. In particular, the charge transport properties of MPcs, their chemical 

stability, and their synthetic versatility make them candidates for use in OFETs. The the easy 

functionalization of Pcs, large conjugated ˊ system, unique optical properties and high chemical/ thermal 

stability render them ideal organic semiconductor materials as active layers for OFETs.[1, 2]  

In this study, synthesis of hexadeca substituted Pc complex has been reported. The compound was 

characterized by different spectroscopic techniquies including FT-IR, 
1
H NMR and Maldi -TOF. The 

compound has potential as active layer for OFET devices.  
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In th s work Boron ncluded organ c layered Al/p-S  solar cell s produced by Magnetron DC Sputter ng 

method. The 2 layer coat ng was made step by step f rst the Safran ne T and the second B layer. every 

samples are annealed at 300 celc us after the second layer coated for 3 m ns. these are groupped nto 3 by 

anneal ng at the and of all procces by 100, 300 and 400 celc us. 
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In this study, n type InP semiconductor is used as the base. The ohmic contacts of InP Schottky diodes were 

obtained by evaporating In metal at 10
-5

 mbar pressure. The Al metal was vaporized to the other surface of 

the semiconductor at a pressure of 10
-5

 mbar using 0.5 mm diameter masks to determine the contact area. 

Current-voltage and capacitance-voltage measurements of the Al/n-InP/In Schotky diode at room 

temperature were investigated. The current-voltage and capacitance-voltage measurements were then 

measured at 1 MHz frequency from the liquid nitrogen temperature to the room temperature by steps of 10 

K before annealing of this structure and after annealing at 400 ęC for 3 minutes.  

Using these measurements, the barrier heights were calculated depending on the temperature before and 

after thermal annealing. The effects of thermal annealing on the barrier height were investigated.  

  

Keywords: Al/n-InP/In Schottky contacts, thermal annealing, current-voltage, capacitance-voltage, 

Schottky barrier height  
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In recent years, Nanoparticles can be produced using different approaches including chemical, physical, and 

biological. Researchers are concentrating on use of microorganisms as ñnanofactoriesò for production of 

metal nanoparticles. In this research simple, ecofriendly, low cost and a new approach are used for 

deposition GO:Se thin film. Graphene oxide nanoparticles (GO:Se-NPs) have been synthesized by using 

special bacteria OG1 in Luria-Bertani medium under dark conditions. Biosynthesized GO:Se-NPs solution 

dropped on glass and p-Si substrates and then they annealed for the formation thin film structure. Band gap 

of GO:Se thin film investigated by using UV-Vis. Spectrophotometer method. Obtained GO:Se/p-Si 

structure characterized X-ray diffraction (XRD) and Field-emission scanning electron microscopy (FE-

SEM) with energy dispersive X-ray spectroscopy (EDS) techniques. Some electrical parameters of 

Ag/GO:Se/n-Si/Al structure are investigated with Current-Voltage (I-V) measurements at room temperature. 

Keywords:  GO:Se, microbial green biosynthesis, thin film, nanoparticles 
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In this research, it has been prepared LaCrO3 (LCO) and 10% Ir doped LCO samples by the solid state 

reaction method and studied the electrical and all the other dielectric properties of the samples by means of 

the impedance spectroscopy from the temperature of  -100 
o
C to 100 

o
C,  with steps of 20 

o
C. Also, scanning 

electron microscope (SEM) and X-ray photoelectron spectroscopy (XPS)  analysis of the samples have been 

conducted. While we look through the electrical and dielectric measurement results, we have clearly 

observed that the dielectric constant (Ůô) of LCO compound dramatically decreased after doped with Ir. 

Furthermore, it has been clearly said that ac conductivity and capacitance value of LCO decreased after Ir 

doping due to Ir occupation in Cr sites and lattice distortion owing to doping larger ion Ir
4+

 into smaller Cr
3+

 

ion in the LCO lattice. If we investigate the conduction mechanisms of the samples, we can see that 

overlapping large polaron tunneling (OLPT) and quantum mechanical tunneling (QMT) conduction 

mechanisms were suitable for LCO while the correlated barrier hopping (CBH) and QMT conduction 

mechanisms were appropriate for Ir doped LCO compound. The temperature-dependent imaginary modulus 

(Mò) versus frequency (f) curves has two peaks at each temperature; one of the peaks is at low frequency 

and the other at the high frequency region, which shifts through higher frequency region with increasing 

temperature. This originates from free charge accumulation at the interface with the increase of the 

temperature. Finally, the activation energy values have been calculated by employing both fmax vs. 1/T and 

ůdc vs. 1/T plots. It has been stated that - at various temperature ranges - those energy values are in good 

agreement with each other for LCO and Ir doped LCO samples. 

Keywords: perovskite oxide materials, LaCrO3, electrical properties 
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In this study, the undoped lanthanum chromium oxide, LaCrO3 (LCO), and cobalt (Co) doped LaCr1-xCoxO3 

(LCCO), (x=0.01, 0.10, 0.15, 0.20, 0.30) perovskite compounds were synthesized using solid-state reaction 

method. Electrical modulus of the samples was investigated at wide range frequency and temperature using 

precision temperature controlled dielectric/impedance spectroscopy in nitrogen ambient. Structural and 

chemical analyses were carried out using SEM, XRD, FTIR and XPS. Our XPS studies have exhibited that 

oxidation state of Cr is mixed with metallic (0), (3+), (4+) and (6+), Co has (2+) and (3+) oxidation states 

and La has only (3+) oxidation state. Frequency-dependent real and imaginary electrical modulus 

characteristics were performed for all samples and the results showed that there are two relaxation processes 

from the grain and grain boundary, for LCO, 1% and 10% Co doped LCO samples, whereas three relaxation 

processes from the dc conductivity, grain and grain boundary, obtained for 15, 20 and 30% Co doped LCO 

samples. The activation energy of samples were calculated using log (fmax) & 1000/T plot and the results 

showed that the activation energy highly depends on the Co doping ratio. 
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In this study, a new method has been proposed to determine the characteristic parameters based on forward 

base I-V measurements in the case where the current passing through joints in metal-semiconductor can be 

defined by the Thermionic Emission (TE) Current Theory. 

While working with the TE current theory the use uf power factors  

 

    ὨὰὲὍȾὨὰὲὠ   and      ὨὰὲȾὨὰὲὠ  

 

were proposed by Mikhelashvili et al.  Using this power factor  a new parameter  

  ɤὠ ɤὠ ᷿  Ὠὠ ɤὠ ɤ 

 

can be defined.   

 

In terms of this new parameter, characteristic parameters serial resistence, ideality factor and  barrier height 

of the metal-semiconductor structure can be obtained to be 

  Ὑ ,              ὲ     ve   ‰ ‰ ᷿  Ὠὠ      

respectively.  Here,    . 

 

Advantages of the method introduced here to calculate the characteristic parameters are; 

 

Introduces a simple and basic method to determine I0  by  using  ln(I)=ln (I0)+ ɤ6 function,  

 

Depending on this, more accurate determination of barrier height ‰ , 

 

It eliminates the need for an arbitrary selection of any parameter or a linear region, 

 

Possible calculation errors are minimized because the calculations are based on an integrated parameter 

rather than a difference function. 
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Metal oxides have attracted most attention in semiconducting technology because of their high transparency 

in the visible spectrum and low electrical resistivity [1,3]. Pure and tin (Sn) doped CdO films were deposited 

via ultrasonic spray pyrolysis (USP) method with Sn concentrations of 1, 2 and 3%. The aims of this study 

how different doping ratio affects the photocatalytic activity of CdO nanostructured films. The prepared 

samples were characterized by X-ray diffraction (XRD) and UV-Vis spectroscopy techniques. XRD patterns 

of the samples showed their cubic structure with the crystallite size in the range of 17.1 and 26.8 nm. Their 

photocatalytic activities were investigated by photocatalytic degradation of methylene blue under UV 

radiation. The effects of operational parameters such as photo catalyst load and initial concentration of the 

dye on photocatalytic degradation of methylene blue were evaluated. The presence of the tin within the 

range of 1% to 3% in the CdO film affects to the photo catalytic performance of the films.  It has been 

declared that the photocatalytic properties of nanostructured CdO films are successfully modified/controlled 

by tin doping.  
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Measurements of indoor radon concentrations were performed at 10 different dwellings in Esenyurt District 

of Ķstanbul province for 30 days using the LR115 nuclear track detector. It is determined that results which 

are measured from 39.9 to 326.6 Bq/mį are within the radon concentration limits for dwellings. In addition 

this study mean annual effective dose values have been calculated.These obtained results were 

compared with the radon concentration limits set by International Atomic Energy Agency - Basic Safety 

Standards (IAEA-BSS) , the Turkish Atomic Energy Agency (TAEK) and UNSCEAR (2000). 

 

Keywords: Radon concentration, LR-115 Nuclear Track Detector, Esenyurt District, Ķstanbul 
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Electrochemical, physical and electrical properties of poly(MB) can be improved by doping with graphene 

due to synergetic effect of graphene nanocomposite materials.  Unique properties of the graphene oxide 

essentially allow to facilely interact with some organic dye compounds, such as methylene blue (MB). 

Recently, the cell killing potential of graphene nanocomposite takes care in cancer treatment processes. 

Examining the interaction of nanocomposites with radiation is important in simultaneous treatments with 

radiation. In this work, mass attenuation coefficient, half value layer (HVL) and mean free path (mfp) of the 

Poly(MB) and Poly(MB)/GO nanocomposite thin films measured and calculated. Some shifts are observed 

at the transmission spectra of the thin films. Attenuation parameters of Poly(MB)/GO composite thin films 

have smaller values.  

 

 

Keywords: Poly(MB), graphene oxide (GO), thin film, attenuation, radiation 
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Nicotinamide adenine dinucleotide (NADH) is the most important coenzyme in human body [1]. NADH has 

an important role in many enzymatic redox reactions catalyzed by dehydrogenases, in which NADH is an 

electron carrier by being oxidized to NAD
+
 and reduced to NADH [2]. Electrochemical oxidation of NADH 

is irreversible and its oxidized products tend to passivate the electrode surface. To dissolve this problem, 

electrochemical detection of NADH has been performed on conductive electrode surfaces modified by 

graphene (Gr) sheets and Gr nanocomposites including dye polymers [3]. Gr is an allotrope of carbon, 

whose structure is one-atom-thick planar sheets of sp
2
-bonded carbon atoms that are densely packed in a 

honeycomb crystal lattice [4]. Methylene blue (MB) possesses a ˊ conjugation structure. This property of 

MB allow Gr to facilely interact with some organic compounds through -́ˊ electronic and hydrophobic 

interactions and thus to form new nanostructures [2,5]. 

In this work, we reported the preparation of Gr/MB nanocomposites thin films and their usage for 

amperometric determination of NADH [5]. Figure 1 shows schematic illustration of the preparation 

procedure of Gr/MB nanocomposites thin films and cyclic voltammograms of various electrodes. 

Characterization of Gr/MB nanocomposites has been carried out numerous techniques. This study was 

supported by T¦BĶTAK under project no: 113Z342. 

 

               
Figure 1: Schematic illustration of the preparation procedure of Gr/MB nanocomposites thin films and 

cyclic voltammograms of various electrodes in 0.1 M phosphate buffer solution (pH 7.0) containing 10 mM 

NADH. Scan rate: 50 mV/s. 

 

 

 


