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Abstract: An optoelectronic photo converter is a HELIO optoelectronic device based on electro-

optical phenomena. The device is an energy-efficient, high-quality and compact optoelectronic system 

in the field of instrumentation in the field of information and measurement technology of solar 

engineering. Optoelectronic photo converter allows you to control technological processes, product 

quality remotely, without affecting (disrupting) the technological process. The device can operate 

independently at the expense of renewable energy sources in all types of automatic measurement and 

control systems of science and technology, without the need for a special source of energy. The power 

supply of the device can be adapted to work by means of light, heat and magnetic effects of solar 

radiation.  
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1. INTRODUCTON 

With the help of an optoelectronic photo converter, it is possible to measure events in the environment 

with high accuracy by measuring and controlling parameters such as light absorption, double 

refraction, polarization, and the electrical constant of the environment. The different processes and 

phenomena observed in solids (including semiconductors) are related to the different types of defects 

and inhomogeneities they contain and their nature in the solid. In particular, defects and 

inhomogeneities in semiconductor thin films cause unusual phenomena and processes that are not 

observed in their crystals. This situation is unique to any semiconductor material. For the future 

development of the field, it is necessary to discover new semiconductor materials, to study their 

photoelectric, magnetoelectric and other properties. 

 2. LITERATURE REVIEW  

The optoelectronic photo converter consists of four parts. The first part of it forms a closed electrical 

circuit consisting of a hetero photoelement and a photo generator. The device receives the energy it 

needs for itself from solar radiation. Solar radiation itself also dissipates heat with a stream of light. 

There is a heat effect for the device. To obtain a light flux free from it, a high-potential electric field 

with a large potential is required for the operation of the polarized beam-operated part (III) of the 

device. This field is obtained from light (3) by means of an electric field-generating element (II). The 

introduction of an electro-optical system powered by polarized light into the device increases its 

sensitivity and measurement accuracy several times. The use of a non-current electric field in the 

device provides high energy savings. It can be applied to all areas of the measuring and control system, 

which works remotely from the device and equipment.  

3. METHODOLOGY 

Through the optical window, which receives special solar radiation from the protective housing of the 

optoelectronic photo converter, natural external light is converted into parallel rays by means of an 

optical system (1). The electric signals pass through the “photo generator” through the electrical wires 

of the closed circuit block (I), where the solar radiation is “free” from the effects of heat in the 

radiation composition and is converted into two simple streams of light. One of them (2) is sent to a 

polarizing (P) polaroid system to obtain a polarized flat wave. The poly aroid consists of a thin 
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celluloid membrane into which thin crystals of hepatitis are embedded. Ger apatite dichroism consists 

of a very strong body. On its 0.1 mm thick plate, ordinary light is completely absorbed. In the process 

of making a poly aroid, the hepatitis crystals are placed in exactly the same direction. Therefore, by 

breaking the light in two, the celluloid membranes absorb one of the refracted rays and transmit the 

other. Currently, poly aroid curtains are produced mainly in the form of wide ribbons. A poly aroid 

dielectric has a magnetic permeability m = 1 for it therefore the optical anisotropy of a dielectric 

crystal according to Maxwell's electromagnetic field theory is mainly determined by its dielectric 

constant (n=√ε). The flat (4) polarized light generated by the polyaroid (P) is sent to a sample of 

optically active medium (OFM) selected for inspection. The second light (3) from the photo generator 

(S2, 3) is sent to the OFM sample to generate a strong electric field that gives artificial optical 

anisotropy to a photoreceptor AE (anomalous high-voltage generator) operating in the longitudinal 

OMS model of part (II) of the device. The anomalous high photovoltaic field generated in it is 

transferred to the OFM placed between the polarizer (P) analyzer (A). As a result, the absorption index 

(n) of the OFM dielectric (semiconductor) in a strong electric field affects the full optical, electric 

magnitude (parametric) with different types of dielectric properties, such as dielectric constant e, 

absorption coefficient æ, because the dielectric is polarized by its electric field. depending on the 

absorption and hesitation of light in it (n=√ε). The optical anisotropy generated by the electric field 

(EM) in a dielectric is the EM of the plane of polarization of the flat polarized light (5) passing through 

it. is a certain angle (a) proportional to the voltage. The luminous flux corresponding to the angle of 

rotation (a) passes through the analyzer (A) (6) and forms a corresponding photo couple (or 

photocurrent) in the circuit of the output (measurement-control) block (IV). Depending on the 

photocurrent size of the output-control-measuring block (IV), information about the OFM-dielectric 

(type, property of the dielectric) can be obtained. A microammeter (E) or an electrometer-type 

capacitor voltmeter can be used to adjust the output circuit current. 

4. RESULTS AND DISCUSSION. 

The structure of an optoelectronic photo converter 

The block diagram of the device design is shown in Figure 1. It consists of four parts (I, II, III, IV) 

 

Fig. 1 Block diagram of optoelectronic photo converter. 

SR - solar radiation;  

SB- Solar batteries;  

S1 and S2 - LEDs;  

P- polarizing prism (polyaroid);  
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A-analyzer;  

AP-anamal photocell;  

E-electrometer;  

OAE- optically active environment.  

1 parallel beam of sunlight; 2,3- rays without heat effect; 4 polar beams; 5 information carrier polar 

beam; 6 Polarized plane beam; 

The first (I) part consists of a closed circuit consisting of a solar cell (QB) and light emitting diodes S1 

and S2. The solar cell acts as the power source of the circuit. Its electrical load is LEDs S1 and S2. The 

second (II) part consists of an electrical circuit consisting of a generator-type photodetector (AE1) and 

a (flat) capacitor (KK The third part (III) consists of a polarizer (P), an analyzer (A) and an optically 

active medium (OFM). Part IV (IV) consists of an element (AE) that converts information into an 

electrical signal and an electrometer (E). Almost all elements of the device are made of thin 

semiconductor metal membranes. The optoelectronic photo converter has a light-insulating dielectric 

body. It has a transparent mirror that receives solar radiation, (IR, KN, BN) for the optical field of 

light. 

Almost all the elements included in the design of the device presented in the article are made in the 

form of a flat thin curtain. Vacuum evaporation is used to make the curtain. For this reason, the 

vacuum device VUP-4 VUP-5 was chosen as the preparation technique. The air in the vacuum vessel 

must be at least 10-5 mm.sim.ust. diluted to The first block (I), which directly receives solar radiation, 

consists of a generator-type photoreceptor element and a photo generator (S1 and S2) in the form of 

longitudinal epitaxial thin films (GFE). GFEs consisting of such heterojunctions are used to obtain 

semiconductor compounds consisting of atoms with different volatiles. The upper epitaxial septum 

forms the first transverse epithelial septum while the apex of the septum sits on the base, while the 

posterior epitaxial septum is in a position corresponding to the velocity [2]. The result is a hetero photo 

cell (GFE) solar cell (QF) without breaking the single vacuum process system [3]. The thin BJE 

semiconductor membrane of the generator-type photodetector (AE) in the second and fourth parts of 

the device is transferred to the base of a thin table (special televement glass) by anisotropic oblique 

evaporation in vacuum in a special technological mode [4]. High resistance (>109 ohms), non-

homogeneous content and structure, and ultra-longitudinal multilayer SMS system are formed in thin 

films obtained by anisotropic tilting (evaporation). At least 105 layers (microcrystals) of such thin 

polycrystalline BJE thin films are located in each "ohm" length, each of which acts as a 

"microelementary" photocell. As a result of anisotropic illumination of these micro photocells, a photo 

E. Yu. K is formed in each of them in the order of kt / q. Longitudinal SMS series (kt / q) accumulate, 

creating an anomalous high photo voltage. 

 mass (2): 100 ÷ 300g  

 Geometric dimensions (mm): 5 × 5 × 10  

 light intensity that the device can do 2 •10- 3 ÷ 10- 4 Vt /cm 2  

 for the resistance voltage at the load contour (IV) 10 12 ÷ 10 14 Ω.  

 loading circuit (IV) nig current resistance 5 ÷ 10 ohms.  

 can be set to steady and pulse mode.  

 All elements can be designed to be flat in the form of a polycrystalline thin film.  

 receives energy from the renewable (natural) energy sources that support the operation of the 

device. is a GTFP integrator used in the output block and works in summator mode. The number of 

micro photoelements in it reaches 105 in the longitudinal direction. 

 can differentiate dielectric media according to four parametric characteristic quantities (æ, n, e, a).  
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If we pay attention to the similarity of the optoelectronic photo converter in its physics, principle of 

operation and structure, we can cite the inventions published in the works [2,5,6,7,8,9] as one of the 

closest devices to it. However, since some of them are based on discrete elements, they cannot be used 

in microelectronic circuits to simplify the project. They were based on the principles of galvanic 

separation of optoelectronics. However, energy savings are not at the level of demand [10]. This is 

because the discrete elements used in them require a special power supply to operate. In particular, the 

working wave range of the projects presented in the works [5,6,7] is limited. It is not universal in 

operating mode [11], it can only operate on a pulsed signal. However, there are degradation cases that 

reduce the efficiency and quality of device elements [12]. They do not have the ability to counteract 

the negative effects of solar radiation on heat. 

5. CONCLUSION 

The optoelectronic photoconverter consists of four parts. Its first part is a closed electrical circuit 

consisting of a heterophotocell and a photogenerator. The device gets the energy it needs from solar 

radiation. The sun's radiation itself transmits heat with the flow of light. There is a heat effect for the 

device. In order to get a free light stream from it, the polarized light processing part (III) of the device 

needs a high potential high stable electric field to operate. This field is obtained from light (3) by 

means of an electric field generating element (II). The introduction of an electro-optical system 

working with polarized light into the device increases its sensitivity and measurement accuracy several 

times. The use of an electric field instead of a current in the device ensures high energy efficiency. It 

can be applied to all areas of the measurement and control system, which is independent of the device 

and technology. 
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