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Abstract
The distribution of Ga and Sb atoms in silicon is observed and compound

semiconductors are obtained by used to produce modern electronic elements are
solar cells. Silicon i1s the only element on earth used in the production of
electronic elements and solar cells.
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Introduction

Annotatsiya:

Ga va Sb atomlarini kremniyda tagsimoti ko‘riladi va diffuziya usulida birikmali
yarimo‘tkazgichlar olinib zamonaviy elektronika elementlari va quyosh
batareyalari ishlab chiqiladi. Kremniy yer yuzidagi elektronika elementlari va
quyosh  batareykalarini  ishlab  chiqarishda  ishlatiladigan  yagona
yarimo ‘tkazgichdir.

Kalit so‘zlar: Diffuziya, kremniy, modellashtirish, plyonka, yarimo‘tkazgich,
quyosh batareya, CO,, atmosfera, harorat, energiya.
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AHHOTALMA:

Habmonaercs pacnpenenenue aromoB Ga u Sb B KpEeMHHUH, U METOIOM
mupdy3un  MONy4aroT  IMOJYHPOBOJHUKOBBIE  COEAMHEHHUS,  KOTOpPbIE
UCIIOJIB3YIOTCSL I IPOU3BOJCTBA COBPEMEHHBIX JJIEKTPOHHBIX 3JIEMEHTOB U
conmHeuHbIX Oarapeil. KpemHnii — eTMHCTBEHHBIN MOJYIPOBOJAHUK Ha 3emiie,
WCIIOJB3YEMBI B IPOU3BOACTBE JJIEKTPOHHBIX JJIEMEHTOB M COJHEYHBIX
Oatapeil.

KiaroueBbie caoBa: Jlubdysus, KpeMHUi, MOJIETUPOBAHHE, IUICHKA,
MOJIyIIPOBOJIHUK, cosiHeuHas OaTtapes, CO2, atmocdepa, Temneparypa, SHeprusi.

INTRODUCTION

The main sources of energy for the production of electricity are recognized as
unsustainable. For example, the burning of fossil fuels (coal, oil, and natural gas)
releases large amounts of CO; into the atmosphere, causing serious climate
problems such as global warming, rising sea levels, and changes in precipitation.
Nuclear power plants are more environmentally friendly (zero CO, emissions).
However, these plants can become extremely dangerous if they are not operated
safely, as in the case of the Chernobyl disaster in 1986, or in the event of natural
disasters such as Fukushima. For the reasons mentioned above, it is very
important to use more clean and renewable energy sources. The above problems
can be solved by converting renewable energy sources, especially solar energy
into electricity. Solar energy is directly converted into electricity through the
photovoltaic (PV) effect, which was discovered and demonstrated by Nobel
laureate Henri Becquerel [1-4].

Solar panels are traditionally divided into three different generations: silicon-
based solar panels, thin-film solar panels, and nano-crystalline material-based
solar panels. The inability to control the main parameters of silicon, such as its
mobility, forbidden field energy, energy zone structure, limits its capabilities. But
silicon makes up 26-27% of the earth’s composition, besides, the technology of
obtaining silicon used in industry is cheaper and more widespread than the
technology of obtaining other semiconductor materials [8]. Therefore, silicon is
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still the leading semiconductor material used in electronics and solar panel
production. Therefore, scientific research is being conducted both theoretically
and practically all over the world to control the main parameters of silicon and to
increase the efficiency of silicon solar panels [7].

THEORETICAL CALCULATIONS

In the work of authors Ahmad Mostafa and Mamoun Medraj [Binary Phase

Diagrams and Thermodynamic Properties of Silicon and Essential Doping
' Elements (Al, As, B, Bi, Ga, In, N, P, Sb and TIl)], the diffusion parameters of

gallium and antimony elements in silicon 'shown.

Blev] 5
' D -l i {Cm } (1)

S

here, 4 is a quantity equal to the diffusion coefficient when the temperature is
infinite; B-activation energy; D;-diffusion coefficient.

Table 1.
Elements A B
Al 0.317 3.023
As 8.85 3.97
B 3.79 3.645
Bi 1.08 3.85
Ga 3.81 3.552
In 3.13 3.668
N 200000 3.24
P 1.03 3.507
Sb 40.9 4.158
Tl 1.37 3.7
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Table 1 and equation (1) can be used to calculate the diffusion coefficient at a
certain temperature.
11
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Figure 1. Graph of diffusion coefficients of gallium and antimony elements as a
function of temperature.

The graph of the dependence of the concentration of elements on the depth of
penetration is determined using the following equation (2):

X
Cx)=C,- _— 2
(%) 0 erfc[z D(T)-l‘] ( )
here is C(x) — the concentration of the element, C, — the maximum solubility of
the element in silicon, x — is the penetration depth, D(T) — the diffusion

coefficient, and ¢+ — the diffusion time.
The maximum solubility of gallium and antimony elements in silicon can be
determined using the following graph [5-6]:
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Figure 2. Graph of the temperature dependence of the solubility of some
impurity atoms in silicon.
Using Figure 2, we can construct Table 2 below.

Table 2.
T, °C C, (x-10"), cm™

Sb Ga
1000 3.955 2.869
1050 4.4557 3.287
1100 4.935 3.64
1150 5.47 4.03
1200 6.05 4.0366
1250 6.375 3.91
1300 6.7134 3.65

Using equations (1) and (2) and table 2, we can obtain the distribution of the
concentrations of gallium and antimony elements at temperatures of 1000+1300
°C during the same period of time (5 hours).

Co(x*10"Y),cm™
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' Figure 3. Depth distribution of concentrations of gallium and antimony atoms
entering silicon simultaneously at temperatures of 1000+1300 °C and during the

same time (5 hours).

CONCLUSION

Based on these calculated results, we can design experiments that we can conduct.
The essence of theoretical calculations and mathematical modeling of the
diffusion process is that it reduces the number of unnecessary experiments, helps
us to achieve the result faster and easier, reduces energy consumption and
somewhat reduces costs.

In our future work, we will consider how well the experimental results confirm

the theoretical calculations.
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