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Abstract

This article discusses the main parameters of modern photocells. Because in order to
determine the effectiveness of photocells and conduct new research on them, we first
need to know their basic parameters. Determined parameters can lead to certain
conclusions about the use of photocells and increase their efficiency.
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Introduction

In semiconductor materials based on the photoelectric effect, in a photocell consisting
of p-n junction structures, the incident sunlight is converted directly into electrical
energy. Therefore, the photocell does not need an external voltage source, unlike
photoreceptors and photoresistors [3]. This effect has been studied as the
photoelectric properties of selenium and copper oxide for more than a hundred years,
but their efficiency (F.I.K.) did not exceed 0.5% [4].

To determine the effectiveness of photocells and to conduct new research on them, we
first need to know their basic parameters. Determined parameters can lead to certain
conclusions about the use of photocells and increase their efficiency.

The basic parameters of a photocell can be determined mainly from its volt-ampere
characteristics (Figure 1). The main parameters of photocells include:

— Short circuit current - I

— Salt walking voltage - Voc

— Filling factor - ff

— Efficiency of the photocell - n.
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Figure 1. A typical volt-ampere characteristic of a photocell.
The volt-ampere characteristic of a photocell is the volt-ampere characteristic of a
diode in the dark and the light super-position of a solar cell. Under the influence of
light, the volt-ampere characteristic shifts down to the fourth quarter, which is the
useful power. Illumination of photocells adds light to darkness, and the diode
equation:

qVv
[=1o (e — 1) (1)
takes the form of. Here I, - is the saturation dark current, I - is the current.
These parameters can be calculated from the volt-ampere characteristic.

Short Circuit
When the voltage is zero (that is, the solar cell is short-circuited), the current flowing
through the solar cell. The short circuit current is usually denoted by Is..

Short circuit current is the maximum current that a photocell can produce.

J=1o (eXp (%) - 1) —JseJse L (2)

The short circuit current is determined by the following factors:

— With the surface of the solar cell.

—With the amount and spectral composition of the photon.

— With optical properties of the absorber (with absorption and reflection coefficients)
— With the probability of accumulation of carriers [6].
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Salt walking voltage

The maximum voltage that can be generated in a photocell. The diffusion current
compensates for the light drift current. At the opposite poles of the p-n junction, a
salvage voltage (Vo) is formed [1]. This is the maximum voltage that can be generated
in a photocell. Equation for the volt-ampere characteristic of a photocell:

\4
1 =1Jo (exp (35) = 1) —Jsc (3)
Voc can be defined as the current equal to zero in the photocell element equation:
nkT Isc
Vo = " 1n (E +1) (4)

Salt travel voltage depends on the amount of excess light carriers accumulated on the
opposite side of the p-n junction. The number of carriers is determined by:

1. By how many carriers have reached the separation area, that is, by the diffusion
length of the non-main carriers.

2. The magnitude of the dark current determined by the recombination rate of non-
basic carriers. [5].

Fill ratio
The short-circuit current and the single-pass voltage are the maximum current and
voltage that can be obtained from this photocell. However, the photoelectric power is
zero at both points. The filling factor, often referred to as “ff ” is the maximum power
of a photocell in accordance with Vo and Is. [7-8].

ff is defined as the ratio of the maximum power of the photocell to the product
Voc and Ie.

ff = T (5)

VOCISC
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Figure 2 Dependence of the output current (red line) and power (blue line) of the
photocell.
The efficiency of the photocell
The efficiency of a solar cell is defined as the electrical part of the incident energy:

Prax = Voclscff (6)
Voclscff
=P (7)

Here: V.. is the salt walking voltage; L. - short circuit current; ff - filling factor; n -
efficiency factor [9-10].

Efficiency is a common parameter by which the efficiency of two solar cells can be
compared. The efficiency is defined as the ratio of the energy produced by a solar cell
to the energy of incident solar radiation [2].

Profitability also depends on:

— Spectrum;

— Intensity of incident solar radiation;

— The temperature of the photocell;

The effect of temperature on the photocell

Like all other semiconductor devices, the photocell is sensitive to temperature
changes. An increase in temperature changes many of the characteristics of the
semiconductor, reducing the width of the band gap. This can be thought of as an
increase in the energy of the electrons in the valence band, so less energy is needed to
move to the free state (Figure 3) [11].
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Figure 3 Graph of volt-ampere characteristic for 25 °C and 60 °C temperatures.

The most important parameter that changes with temperature is the voltage. When
the element is heated from 25°C to 1 degree, it loses a voltage of 0.002 V, which is
0.4% of the temperature. On a sunny day, the cell heats up to 60-70°C and loses 0.07-
0.09 V. This is the main reason for the decrease in the efficiency of the photocell [12-
13]. This leads to a voltage drop generated by the element. The increase in
temperature has a significant effect on the module. They can be divided into the
following basics:

— Reduces voltage;

— Reduces output power;

— Increases the voltage associated with thermal expansion;

— Increases the degradation rate by about twice every 10 degrees of temperature.
From the experimental analysis, it can be concluded that the role of semiconductors,
which form the basis of photocells, is important in obtaining electricity from the sun.
If we look at the above results, we can see that as the temperature increases, the
voltage decreases, and as a result, the efficiency decreases. From this it can be seen
that it is advisable to use elements that have the highest efficiency and low cost of
semiconductors used in photocells.
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