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Abstract: In solar energy, which is one of the main solutions to the problems of alternative energy, the use of 

low-power solar energy and experiments on sensitive photocells have been planned and improved to create a 

mobile device that increases efficiency and speed of work. 
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Introduction 

One of the urgent problems of today, energy shortages and the growing demand for alternative and 

renewable energy sources is growing rapidly. In this area, the use of solar energy is becoming more efficient. 

Other types of energy, such as wind, coal, gas, peat, and water potential, are also solar energy, and most of these 

are considered as economically non-renewable energy. Energy from solar collectors and photovoltaic cells is 

one of the most important areas for the development of the energy sector today, as it is renewable, 

environmentally friendly and economically inexpensive and these factors make the area of energetic be urgently 

developed. Research on the growing demand for solar photovoltaic cells and the reduction of its body cost is 

leading to the creation of cheaper and more efficient types of semiconductor materials. 

Metalizationof solar batteries upgrades efficiency of the batteries and, it is a simple and cheap method.[1]In 

biochemistry laboratories oscilloscopes are widely used.[2]In particular, today it is known to science that the 

production of polymer composite materials is somewhat convenient and can serve as a light-sensitive energy 

source. Since polymeric materials are composed of many compounds in terms of structure, the physical 

processes that take place in them must also be evaluated on the basis of the composition of the compound, and 

therefore we always need methods to effectively determine the resistance of the compound to various physical 

influences. Today, polyacrylonitrile-based polymers, ethylene carbonate and propylene carbonate plasticizers, 

and polymer electrolytes with various amounts of tetrabutylomonium iodide salt and iodine have been 

developed and used in paints around the world. including sensitive solar cells. The maximum room temperature 

is obtained for electrolytes with sufficient conductivity. The maximum efficiency of the concentration of a photo 

element from a photon to an electric energy state is 54.01%. Electrical impedance spectroscopy of the same 

element shows the lowest series resistance, indicating the superiority of the electrolyte charge transport 

properties in the DSSS. In addition, the electron transfer time was maintained and the electron recombination 

time t rek, charge accumulation efficiency tarqal, electron scattering coefficient D and DSSS length with 

prepared GPE were calculated by intensity modulated photocurrent spectroscopy and intensity modulated 

photovolt spectroscopy methods prepared by LP. Electrical impedance spectroscopy of the same element shows 

the lowest series resistance, indicating the superiority of the electrolyte charge transport properties in the DSSS. 

In addition, the electron transfer time constant and electron recombination time t rek, charge collection 

efficiency ē, electron scattering coefficient D and DSSS length with prepared GPE were calculated by intensity 

modulated photocurrent spectroscopy and intensity modulated photovolt spectroscopy methods prepared by 

LP.[3] Preparation of gel polymer paint and obtaining photogalvanic characteristics of its physical quantities 

determine the resistance of the prepared photocell to the physical impacts occurring during the work process by 

conducting spectroscopic observations of chemical impedances. [3][4] 

Materials 

Since this article is an observation of experimental work, an oscilloscope was used, and for comparison, a 

voltmeter and perometer, wattmeter, current source, sinusoidal and non-harmonic vibration generators, an 

ultrasonic generator, and mechanisms representing several types of mechanical deformation were used. The 

object was observed by using 3 DD207 98.8 transistors, ED 2425 01 80 diode, 13001S8D transistors were 

observed at the object under study. 
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Thehelp of the oscilloscope is important in this area because the basic characteristics of an oscilloscope 

are determined by the sampling rates and the level of accuracy (quantity levels) of the converter. Once selected, 

the values are stored in digital memory for later processing and visualization. Digital oscilloscopes can perform 

complex calculations on the information stored in the memory with the advantage of digital logic. This means 

that the capability of modern digital oscilloscopes is a big advantage over analog ones.[5] 

Methods 

Examples of a polymer-based solar photovoltaic preparation method are liquid electrolytes(LE) and gel 

polymer electrolytes (GPE). The permeability of these substances is measured after they are prepared. It is 

possible to conclude about the permeability of a compound obtained at new different quantities with the 

template obtained by experimentsby comparing. The study of permeability is important in medicine, including 

physiotherapy. [6] Of course, the permeability also depends on the conditions. [7]It seems very simple to 

classify chemicals according to their electrical resistance p. For metals it is OmSm. 

Semiconductors, on the other hand, have a specific resistance in the OmSm range. Substances 

above OmSm are dielectric. As can be seen from the above examples, the specific resistance values 

during the transition from one class of substances to another are consistent with each other.[8] Therefore, the 

specific resistance values cannot serve as a clear criterion for classifying substances. [9] 

     (1) 

(1) It can be understood from the expression that an increase in temperature causes an increase in 

resistance. In formula (1)  - the specific resistance of this metal at 0 ° C. Thetemperature dependence 

coefficient of the resistance is 1/273. In semiconductors, the nature of the resistance and the temperature 

dependence of the conductivity are different, for a given temperature range they are determined by the 

interdependence of the form. 

      (2) 

Or permeability 

      (3) 

 and  are constant in formulas (2) and (3),appropriate for a specific temperature range specific to each 

semiconductor. If a large number of such intervals are observed, the permeability indicates the purity of the 

observed element, large amount of foreign matter entering the compound. From this concept it is important not 

to err in the amount of percentages in the preparation of the photo element with gel polymer paint. A special 

table is used for this. 

Table 1. To prepare the electrolyte layer  

TPAI PC EC DMF I2 

g wt% g wt% g wt% g wt% g wt% 

0.05 4.74 0.25 23.7 0.25 23.7 0.5 47.4 0.005 0.47 

0.10 9.01 0.25 22.52 0.25 22.52 0.5 45.05 0.010 0.90 

0.15 1.87 0.25 21.46 0.25 21.46 0.5 42.92 0.015 1.29 

0.2 16.39 0.25 20.49 0.25 20.49 0.5 40.99 0.020 1.64 

0.25 19.61 0.25 19.61 0.25 19.61 0.5 39.21 0.025 1.96 

 

Table 2. To prepare the electrolyte layer  

TPAI  PEO  PC  EC  DMF  I2  

g wt%  g wt%  g wt%  g wt%  g wt%  g wt%  

0.05 4.33 0.1 8.65 0.25 21.65 0.25 21.95 0.5 43.29 0.005 0.43 

0.10 8.27 0.1 8.26 0.25 0.66 0.25 20.66 0.5 41.32 0.010 0.83 

0.15 11.86 0.1 7.91 0.25 19.76 0.25 19.76 0.5 39.53 0.015 1.18 

0.2 15.15 0.1 7.58 0.25 18.94 0.25 18.94 0.5 37.88 0.020 1.52 

0.25 18.18 0.1 7.27 0.25 18.18 0.25 18.18 0.5 36.37 0.025 1.82 
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The resulting electrolytes are used to prepare the photocell. The advantage of a photocell with this composition 

is its high sensitivity.[4][10]The difference between semiconductors and metals is solved by the sign of the 

temperature coefficient of electrical conductivity. However, selecting it as a determinant complicates the matter 

by the fact that it can behave like a semiconductor metal over a certain temperature range.[11]Therefore, it is 

incorrect to say that a substance belongs to the class of semiconductors or metals, depending on its conductivity. 

A decrease in temperature increases the specific conductivity of metals, which means that there is always the 

presence of free electrons in the metal, regardless of temperature. In semiconductors, by contrast, the 

conductivity decreases with decreasing temperature. It follows that free carriers (electrons and cavities) in a 

semiconductor are formed as a result of thermal motion.[12]Experiments show that the formation of free charge 

carriers in a semiconductor also occurs under light amd nuclear radiation. Using the resulting conductivity at the 

expense of the resulting charge carriers, light-sensitive devices and devices for measuring the amount of 

radioactive radiation are made.[13]The formation of both equilibrium and unbalanced charge carriers depends in 

many respects on the degree of purity in the structure of the semiconductor material. This means that 

semiconductors are materials that have a certain conductivity at room temperature, in the range 

of (Om-1Sm-1), which in many respects depends on the structure of the substance, the type and 

amount of foreign matter, and external conditions.[13] [12] Conductivity depends on external influences such as 

temperature, light, electric and magnetic fields, and radiation with nuclear particles. For example, the physical 

processes that take place in a semiconductor in high-frequency oscillations are subject to the relevant laws due 

to the composition of the material.[14]It is known that there are two types of conductivity: electron and ion. 

Metals have electronic conductivity. 

 

conductivity zone          prohibited zone            valent zone 

Figure 1. Explanation of permeability according to the theory of zones 

In ionic conductivity, current is passed through the ions of matter. The usual representatives of ionic 

conductivity are electrolytes. Semiconductors can be both electronic and ionic.[15] In this paper, we consider 

only the physical properties of electronic semiconductors. Electronic semiconductors contain a large number of 

different substances. Semiconductors are non-compounding substances: barium B, silicon Si,[16]phosphorus F, 

sulfur C, germanium Ge, arsenide As, gray tin Sn, selenium Se, tellurium Te, and many complex chemical 

compounds can be cited as examples. In addition to inorganic substances, some organic substances also have 

semiconducting properties, such as hydrocarbons benzene, naphthalene, anthracene, naphthalene, coronene, and 

others.[17]If we consider three types of conductivity, it is possible to observe all of the ionic electrons and 

hollow permeabilities in polymer ionic compounds. Therefore, it is necessary to study these permeabilities. 

According to the theory of zones, the conductivity is> 3 eV for the gap - dielectric, <3 eV - for the 

semiconductor, 0 eV - for the conductor.Conductivity of electron-holes in metals (electrons and in some cases 

holes) and semiconductors (electrons and or holes); The conductivity of metals is mainly carried out by 

electrons. In the composition of the compound, the electrons in the metal appear in the form of a cloud. The 

cavities are an unfilled valence bond that appears as a positive charge equal to the charge of the electron. The 

second type of conductor: the ionic conductivity in the electrolyte is distinguished by the fact that one 

electrolyte may contain several charge carriers.[18] For example, amphoteric conductivity, ie ionic and electron 

conductivity.[19]When different charge carriers are present in a conductor, the concept of “transmission 

number” is introduced. The transmission number is the ratio of the electricity supplied by this type of carrier to 

the total electrical energy.  (Formula 4) The cation is the sum (or mobility) of the ion exchange rate 

given that the ion exchange rate is equal to the ratio of the velocity of the ion.[20]and is understood by the 
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mobility of the anion. It can also be defined as a value that characterizes the share of ion current in the total 

current: 

       (5) 

       (6) 

      (7) 

where Ui is the displacement or electrochemical mobility of the ion, Ci is the concentration of these ions,[21]Z 

is their charge. however, ti and tr (s) are not replaced in the presence of a blocked electrode and are not equal to 

it. If a certain r-level carrier is blocked, there will be a partial current of this component, so if tr = 0 at the same 

time, tr (s) ≠ 0, because sr ≠ 0 is also a function of tr (s) s may differ from the sample size. It is also possible to 

draw conclusions about the resulting conductivity, taking into account the effect of temperature on the 

conductivity and other external influences. for this, it is of great importance to determine the element 

permeability of the object under study (polymer-containing ionic conductivity).[22] Therefore, in order to 

achieve high efficiency in the work, it is necessary to keep the magnitude of the current in the conduction test 

with great accuracy, as well as to enter external influences, including temperature, variable electromagnetic field 

frequency, deformation, into the computer.[23] 

       (8) 

One of the external influences is the temperature dependence, which can be seen here. Conductivity in 

mixed conductors is determined not only by the presence of ionic defects, but also by the concentration of 

electrons (holes). But there are theoretical concepts, formulas that describe this concentration.[24] 

Results and Discussions 

To determine whether the conductivity of a conductive substance depends on external influences in a 

mobile device, it is necessary to assemble the chain shown in the following diagram. Before planning and 

drawing the scheme, the mobile devices that were designed and used in several directions were studied.[25][26] 

 
Figure2. the structure of the mobile device in the schematic drawing 

This scheme uses a generator that generates sinusoidal and non-sinusoidal electricity (to generate 

space) and a controlled heat source that provides a temperature 150-200 degrees above room temperature. The 

device also has a device for mechanical deformation, mechanical vibration and wave transmission, which allows 

to study the resistance of the conductor to mechanical impacts.[27] 

When an alternating current of different frequencies is applied to a conductor, the total resistance varies 

depending on the frequency Z.[28] From experimental observations and the above considerations, it can be said 

that in mixed conductors with a polymer content, this total resistance varies, and this is determined by the 

impedian spectroscopy method.[29] If we use an oscillograph in the device and determine the frequency and 

send the data to a computer, we will also be able to get a graph of impedances. [30] 

The input current from the generator to the system is 220 V 50 Hz. The correction factor of transformer 

1 should be 4.4≤k≤55. A semiconductor rectifier is used in the rectifier block and the rectified current is filtered. 
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To do this, an inductive coil is placed in series in the chain. In parallel, a capacitor is placed. If the voltage is 

prepared to be controlled in a transformer in the range of 4-50V, it is controlled at small intervals through a 

rheostat. The alternating current energy to be supplied to the sample under study passes through several devices 

until it reaches it, and the energy calculation for this takes place. 

   (9)  

      (10) 

Their energy consumption should also be taken into account when conducting experiments with other external 

influences on the object.[31] 

  (11) 

To channel 2 of the oscilloscope  if we give the voltage drop of the reference resistance, this 

channel describes the time t on the X axis and the value of the voltage drop occurring on the reference resistance 

at this instantaneous value on the Y axis. [32] 

The signal received in solar photocell is fed to channel 1 of the oscilloscope, where the oscillograph 

graph shows the voltage of the corresponding solar photocell along the Y axis at the instantaneous value of time 

t on the X axis.On channel 2  

U2 = Push * Rx     (12) 

     (13) 

that is or in instantaneous values  

      (14) 

can not be found by expression. 

Table 3. A table that appears when exporting data to a computer. 

SaveTime: 2019-12-

10 

14:28:34 

  

  
CH1 CH2 

Status: 
 

Trigd Trigd 

Frequency: 
 

50,000 Hz 49,929 Hz 

Period: 
 

20,000 mS 20.029 mS 

SP: 
 

50,000 uS 50,000 uS 

PK-PK: 
 

190,000 V 4,000 V 

In channel 1, the voltage is plotted on a two column table to plot the points corresponding to a 

specific time using the solar photocell self-matching voltage. The first column represents the voltage values of 

solar photocell, while the second column represents the current in it. Using these values, it is possible to draw a 

Volt Ampere characteristic in any of the graphics programs.[33] 

If we have a software tool that draws 3D graphics, we can observe one of the external influences on the 

3rd column by expressing one of the temperature, area, frequency, etc. 

    (15) 

The energy difference is obtained using a wattmeter. In practice, its power consumption depends on the 

energy of the consumer, and if the energy of the consumer changes, the energy consumption of the transformer 

and the rectification block will also change.[34] 

Conclusion 

To calibrate a mobile device, it will be possible to obtain a reference rectifier from which the VACh(volt 

ampere characteristic) has been obtained or previously known, and to retrieve and compare the VACh(volt 

ampere characteristic)from the device again. If there are nosinusoidal oscillations in the network or if the time 

intervals are not the same in the channels, the results will not be synchronized and distortions in the graph will 

occur. The following graph was obtained during the calibration work (Figure 3. and Figure 4.). 
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Figure 3. That's rightrecording voltage and current in the connection 

 
Figure 4.Recording voltage and current in the reverse connection 

As can be seen from the graph, the goal is achieved when assembling the device. It is achieved to obtain small 

time intervals of VACh(volt ampere characteristic)at the object under various external influences. This reduces 

the errors caused by changes in the physical size of the object under the influence of temperature deviation. 
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