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INTRODUCTION 

 

 Polymer nanocomposites are assigned as materials in which constituent its nanoparticles, nanofiber nanotube molecules, 

which dispersed in an organic polymer matrix to dramatically improve the performance properties of the polymer terms without 

any chemical reaction between polymers and any nanomaterials that supplemented. 

 Polymer nanocomposites represented new materials because of their nanometer sizes when filler dispersion on 

nanocomposites improved properties when compared with a pure polymer. Polymer nanocomposites made it most important in 

many applications, especially in an electronic and optical application in field light-emitting diodes, transistor, batteries, Schottky 

diodes, A Schottky diode as ammonia gas sensor with high sensitivity, rapid detection response and rapid recovery time are st ill 

required…etc — [1-5]. 

 Schottky diode device is constituted of metal layers, and transport layer –n as well as semiconductor layers for forwarding 

bases the transition time 10 Psec. Most important, when used as the switching circuit. This device contact is consummated at the 

other end [6]. It is an ideal Ohmic bidirectional contact with no potential existing between the metal and the semiconductor and it 

unaltered. The built-in potential across the open-circuited Schottky barrier diode characterizes Schottky diode [7]. 

 It has a low barrier potential compared with PN diode. Also, it widely utilized in frequency mixing and RF power detection 

circuits In addition that have  numerous specification on other diodes such as low forward voltage drop, less heat, high efficiency, 

high current density, and low capacitance, fundamentally exhibit ultralight speed characteristics, because they are majority-carrier 

devices and the minority-carrier storage the effect is negligible [8-11].  

 

Related Works 

 Demet Korucua and Abdulmecit Turut research studied the Schottky diode characteristics, the I‒V characteristics of the 

Au/n-GaAs SDs are almost independent of the sample temperature and quite well obey the TE model at temperatures above 160 K 

because the ideality factor values have remained almost unchanged [12]. 

 

Abstract 
 
Schottky diode using nonmaterial impel tremendous interest recently due to it to be characteristic of many 
applications, such as switching circuit.  Manganese nanoparticle synthesis via photo-reduction (UV irradiation 
methods) of manganese nitrate. The Schottky diode was built through used manganese nanoparticle applied on one 
side of the Al substrate and on the other side of Al substrate deposit PVA-manganese as a junction while a Copper 
wire was soldered. 
Diode device prepared by a spin coating method of each manganese nanoparticles, PVA and PVA/ Mn 
nanocomposite. The structural and electrical properties of diode device which analyzed. The current-voltage 
characteristics were studied at room temperature in dark and light, results showed that used nanoparticle materials 
effects on the conduction mechanism and electrical properties of devices. 
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 Dil Nawaz Khan, etc., prepared junction diodes use Poly (3,4- ethylene dioxythiophene) poly (styrene sulfonate) (PEDOT: 

PSS) and its nanocomposite with titanium dioxide (TiO2) nanoparticles. 

 From results, junction diodes have lower values of ideality factor, while higher values of charge carrier concentration were 

observed in the diode of nanocomposite which shows that the presence of nanoparticles in the device causes its characteristics 

enhancement, and the performance of device modify through using nanocomposites [13]. 

Demet Korucua and Abdulmecit Turutb, researcher studies effect of substrate temperature on the structure and optical properties 

of PVP:n-CdSe nanocomposite thin films and its Schottky diodes performance, The I-V characteristics for Ag/PVP:n–

CdSeSchottky diode is measured at room temperature. Cheung’s method has been used to find the ideality factor (n) effective 

barrier height (Φb) and series resistance (RS) of the tow diodes. These parameters are less in values to the diode prepared at high 

substrate temperature[14]. 

 Osman C¸ Ic¸ Ek etc.  studied the I– V characteristics of non-doped PVA interlayers and 1%, 3% and 7% Gr-doped PVA 

interlayer MPS-type SJSs were investigated under both forward and reverse bias conditions and distinct illumination levels [15] 

 Ahmed M. Nawar and Ahmed M.El-Mahalawy researcher generation new of optoelectronics using PMMA-MWCNTs 

nanocomposite they obtain that device has a good enhancement in semitransparency properties in the visible region[16]. 

 Seçkin Altındal Yeriskin , study  effects of (0.01Ni-PVA) interlayer, 2019, interface traps (Dit), and series resistance (Rs) on 

the conduction mechanisms(CMs) in the Au/n-Si (MS) structures at room temperature, In conclusion, (NiPVA) inter-layer can be 

successfully used an alternative to the oxide layer regarding the enhancements in device parameters[17]. 

 The present research, new materials have been used completely different from the research published in previous years. Also, 

that characteristic of these materials which prepared through new method made diodes be distinguished by high-resistance diodes 

and the dissipation of low energy 

 

                                                                               MATERIALS AND METHODS 

 Materials Poly (vinyl alcohol) (PVA; Poly Sciences; MW = 133,000 g·mol−1; 99% hydrolyzed) and iron (III) acetylacetonate 

(>99%) were purchased from Chemie Brunschwig AG (Basel, Switzerland) while O2, N2, CH4 were purchased from PanGas AG 

(Muttenz, Switzerland). Pressure air from internal household supply was used. Ethanol (A15-A, 98%) was purchased from 

AlcoSuisse AG (Bern, Switzerland). All other chemicals were purchased from Sigma-Aldrich Chemie GmbH (St. Louis, MO, 

USA). As well as manganese nitrate salts molecular weight (251.006 g/mol) manganese nitrate salts have been used for the 

preparation of manganese nanoparticle using ultraviolet radiation for 15watt while the (PVA) the solution was accomplished by 

solving the comparable amount of the polymer was present by dissolved in the ethanol solution. The junction has prepared 

through a dipole deposition process on the aluminum, substrate using metal wires for examination the diodes. 

 Manganese nitrate solution of 0.1M concentration polymer preparation nanoparticles [18] . 

 Deposition of precursor, the polymer nanocomposite solution, was achieved using the spin coating technique. Spin coating 

speeds about 2500 RPM   for getting good dispersion of materials on the substrate to produce homogeneous thin films. Then, a 

thin film was dried at room temperature for 50 minutes.  

 

                                                                            RESULT AND DISCUSSION   

                            

 X-ray diffraction of manganese nanoparticle XRD analysis of all the samples has been done. From the XRD spectra, the 

particle size was calculated using the Scherrer
,
s equation, 

 

D = kλ / (βhkl) measured × cosθhkl 

 Where, K is a dimensionless shape factor, with a value close to unity. The shape factor has a typical value of about 0.9, but  

varies with the actual shape of the crystallite, D is the average size of nanoparticle,  is wavelength of X-Ray in angstrom (A), β 

is the full width at half the maximum intensity (FWHM) in radian and θ is the diffraction Bragg’s angle. 18,19]
.
 The peaks were 

identified as manganese in figure (1) and table (1). Miller indices (hkl). The XRD pattern thus clearly showed that the manganese 

nanoparticles were crystalline [13,19]. 

 
Fig. (1): XRD analysis of MnNPs using  UV irradiation method 
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Table 1:  XRD peak value of MnNPs using Uv- irradiation method 

2Ɵ  deg. Height FWHM deg. d-spacing [A°] Rel .  Int . [%] 

34.21 39.21 0.1361 3.1254 62.45 

40.535 78.34 0.155 2.621 100.00 

55.01 18.86 0.3234 1.798 67.82 

               UV-VIS characterization gives the absorption spectra in Ultra Violet – Visible spectral  

 

 
A       b 

Fig. 2: UV-spectrum of a: manganese nanoparticles and b: PVA polymer 
 

  Morphology of manganese nanoparticle synthesis using UV irradiation is illustrated in figure (3) which exhibits the 

agglomeration occurred during the synthesis process. 

 SEM images of those compounds had shown very clear that most of the particles are polymorphic morphology of materials. 

 

 
Fig. 3: SEM monographs of Mn nanoparticle 

 

 

Current-Voltage Characteristics 
The current-voltage characteristics of the Schottky diode   showed in figure (4) illustrated that current in one direction by no 

means that preferable for the other direction. We can see that when no series resistance, the voltage in Schottky been 0.1V, as well 

as resistance changes with temperature. 

 It has been found that the resistance is about 250 Ohm this high value compared to other diodes; this leads to reduces 

dissipation energy value. 
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Fig. (4): current vs. voltage characteristics in both reverse forward regions 

 

From Fig 4, 

Forward voltage drop, VF = 0.1 V 

Forward current, IF = 40 μA 

The resistance of the diode = 2500 ohms 

Power Dissipation of the diode = 3.6 μW 

 

The barrier height of the Schottky diode which calculated by using equation[14,15] 

………1 

 

Where A is the effective diode area 

A* : the Richardson constant (A* = 32 A cm 
– 2

 K 
– 2

) 

q : the electronic charge 

V : the voltage across the diode, 

KB : the Boltzmann constant 

T  :the absolute temperature 

B : the zero-bias barrier height 

n : the ideality factor. 

 

 The ideality factor was calculated using the slope of the straight line region of the forward bias Logarithm characteristic I-V 

through relation is illustrated in figure (5). 

 

 
Fig. (5): The logarithmic I-V of forwarding bias characteristic 

 The barrier height of PVA/Mn Schottky diode (B =1.206eV) this value corresponds somewhat agreement with results in 

references [22-23].. The barrier height of Schottky contact differs in the contact area because of the heterogeneity between 

the interfacing layer and composition thickness and due to interfacing charges. 

 

CONCLUSION 
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 Briefly, indeed preparation PVA/Mn nanocomposites by spin coating is a procedure used to apply uniform thin films to flat 

substrates. It is obvious that the Schottky barriers made by contacts of Mn nanoparticle and PVA/Mn nanocomposites on Al 

substrate. This leads to very low stored charge in the junction and lower recovery time, besides, that polished surfaces possess 

very good electrical properties Then analyze UV-Vis, SEM  and current-voltage characteristics. Also, that barrier height of  The 

Schottky diode was calculated.  The results demonstrated that using nanomaterials for fabricating diodes dependence 

on nanostructure electrical properties to produce high resistance and low power dissipation of switch Schottky diode. From results 

showed that this diode can be used  in measuring the Electronic Properties and Identifying Basidiomycetes DNA  in future 

research  
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