ISSN:

JAYUYIIUE HHTE/IVIEKTYAJ/IBHBIE HCCIIE/JOBAHHA

3030-3680

SILICON MANGANESE LIGHT SENSORS IN OPTICAL
SENSING TECHNOLOGY

Mamarasulov Qudratbek Shuxratbek o ‘g li
Assistant of Andijan Institute of Mechanical Engineering, department of alternative
energy sources, Uzbekistan, 170119, Andijan city. 56 Baburshokh Street
mamarasulovqudratillo7 @gmail.com
Boltaboyeva Xolidaxon G ‘anijon qizi
Student of Andijan Institute of Mechanical Engineering, department of alternative
energy sources, Uzbekistan, 170119, Andijan city. 56 Baburshokh Street

Abstract

Silicon manganese light sensors, a recent breakthrough in optical sensing
technology, have emerged as a promising solution for precise and reliable light
detection. These sensors, based on the unique properties of silicon manganese
(SiMn), exhibit enhanced sensitivity, a wide dynamic range, fast response times, and
temperature stability. This article provides an overview of silicon manganese light
sensors, highlighting their characteristics and advantages. The versatile nature of
these sensors enables their application in various industries, including automotive,
consumer electronics, industrial automation, and medical devices. Silicon
manganese light sensors offer improved performance, cost-effectiveness, and
versatility, making them a valuable addition to the field of optical sensing
technology.
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Introduction: Silicon manganese light sensors represent a significant
breakthrough in optical sensing technology. These sensors, based on the unique
properties of silicon manganese (SiMn), offer enhanced sensitivity, improved
performance, and expanded application possibilities in the field of light sensing. In
this article, we will explore the characteristics and advantages of silicon manganese
light sensors, as well as their potential applications in various industries.

Understanding Silicon Manganese (SiMn): Silicon manganese is an alloy
composed of silicon (Si) and manganese (Mn). It is widely used in the steelmaking
industry as a deoxidizer and desulfurizer due to its ability to remove impurities and
improve the properties of steel. However, recent advancements have revealed that
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silicon manganese also possesses remarkable properties for light sensing
applications.
Characteristics of Silicon Manganese Light Sensors:

1. Enhanced Sensitivity: Silicon manganese light sensors exhibit high
sensitivity to light across a broad spectrum, including visible and near-infrared
wavelengths. They can detect even small changes in light intensity, making them
suitable for applications requiring precise measurements.

2. Wide Dynamic Range: These sensors offer a wide dynamic range,
enabling them to capture both low and high-intensity light. This versatility makes
them suitable for various lighting conditions and environments.

3. Fast Response Time: Silicon manganese light sensors demonstrate rapid
response times, allowing them to capture and process changes in light levels quickly.
This feature is particularly valuable in applications that require real-time monitoring
or high-speed data acquisition.

4, Temperature Stability: Silicon manganese light sensors exhibit
excellent temperature stability, maintaining their accuracy and performance even in
extreme temperature conditions. This characteristic makes them reliable for use in
environments with varying temperatures.

Applications of Silicon Manganese Light Sensors:

1. Automotive Industry: Silicon manganese light sensors can be utilized in
automotive applications such as automatic headlights, adaptive lighting systems, and
ambient light detection for interior lighting control. Their high sensitivity and
dynamic range contribute to improved driver safety and enhanced user experience.

2. Consumer Electronics: In smartphones, tablets, and wearable devices,
silicon manganese light sensors enable automatic brightness adjustment, optimizing
screen visibility in different lighting conditions. They also facilitate gesture
recognition and proximity sensing, enhancing user interaction.

3. Industrial Automation: Silicon manganese light sensors find
applications in industrial automation for tasks such as object detection, quality
control, and sorting. Their fast response time and temperature stability make them
suitable for demanding industrial environments.

4, Medical Devices: These sensors can be integrated into medical devices
for applications like pulse oximetry, where accurate and reliable monitoring of light
absorption by blood is essential. The high sensitivity and wide dynamic range of
silicon manganese light sensors contribute to precise measurements in medical
diagnostics.
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Advantages of Silicon Manganese Light Sensors:

1. Improved Performance: Silicon manganese light sensors offer enhanced
sensitivity, wider dynamic range, and faster response times compared to traditional
light sensors. This results in more accurate and reliable measurements, leading to
improved performance in various applications.

2. Cost-Effectiveness: The use of silicon manganese, which is readily
available and widely used in the steelmaking industry, contributes to the cost-
effectiveness of these sensors. Manufacturers can benefit from the scalability and
affordability of silicon manganese light sensors.

3. Versatility: Silicon manganese light sensors can operate across a wide
range of wavelengths, making them versatile for different applications and
industries. Their adaptability to various lighting conditions and environments
expands their usability in diverse scenarios.

Material and sensor: Obtaining light- and temperature-sensitive materials
based on compensated silicon by the diffusion method and studying their sensitivity
to infrared rays.

1. Mechanical processing of semiconductor Si<B> based material (cutting,
physical and chemical cleaning, polishing);

2. Diffusion of Mn atoms into the KDB-3 element;

3. Calculation of electrophysical parameters of samples sensitive to light and
temperature as a result of diffusion;

4. To study the sensitivity of materials to infrared rays

The main issue in obtaining light and temperature sensitive materials is to
Increase their sensitivity to infrared rays. The ability to perceive low-power infrared
rays depends on the diffusion process. It depends on the temperature range of
1030+1050 °C, the cooling rate of the capsule and the concentration of Mn atoms.
That is, it is important to keep the same temperature, the degree to which the air is
absorbed by the capsule, and the cooling rate of the capsule in exact values.

Methods of introducing dopant atoms into semiconductor materials:

The main way to control the physical properties of semiconductors, i.e., their
conductivity, photosensitivity and magnetic properties on a very large scale, is to
introduce dopant atoms into such materials in the required and precise concentration.

According to the current technology, the input atoms are introduced in 3
different ways. In the process of crystal growth, by diffusion and ion implantation
method.

http://web-journal.ru/ 232 Yacmv-21_Tom-2_Mait -2024



http://web-journal.ru/

ISSN:

JAYUYIIUE HHTE/IVIEKTYAJ/IBHBIE HCCIIE/JOBAHHA

3030-3680

One of the most basic methods of growing single crystals in a given direction
is the Chochral method.

A silicon monocrystal grown by this method is shown in Figure 1 below. In this
case, polycrystalline silicon is a liquid semiconductor material in special quartz
grains (T>1415 °C), a thin single crystal ( zatravka) is dropped. After it (Zatravka)
touches the liquid semiconductor, it starts to move up slowly (1+3) mm/min while
rotating on its axis. As a result, the liquid body turns into a crystal in accordance with
the direction of the growth.

1 - picture. Si singAIe crystal obtained by Chochral method

In this case, the required amount of boron, phosphorus, arsenic or other input
atoms is added to the liquid solution, which ensures the physical parameters of the
future single crystal, and their even distribution throughout the liquid is ensured. This
method of introduction of impurity atoms is used to obtain single crystals of different
sizes, but with the same physical parameters.

The second method of introducing dopant atoms into semiconductor crystals is
done using the diffusion method.

In this method, it is mainly used to form the input atoms in certain thin layers.
The concentration of input atoms introduced by the diffusion method depends on
their solubility at the temperature of diffusion. How much thickness it penetrates is
limited by the diffusion coefficient. The diffusion method is the main technological
process in the creation of modern microcircuits and discrete semiconductor devices.

The third method of introducing dopant atoms is to bombard the crystal surface
with ions of dopant atoms, increasing their energy in a vacuum in special ways.
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As a result, in accordance with the energy of the ions, the entrance atoms
penetrate from the surface to a depth of several 10 A to several 100 A, that is, a very
thin layer on the surface of the semiconductor material is enriched with entrance
atoms. In order to make the introduced atoms electrically active in this way, the
crystal is heated to a certain temperature, in addition, when bombarded with the ions
of the incoming atoms, radiation defects are formed until the incoming atoms reach,
If the energy and dose of the ions is high, then the surface of the crystal becomes
amorphous. can come Using this method, it is possible to create the desired
concentration of dopant atoms on the surface of the crystal.

Conclusion: Silicon manganese light sensors represent a significant
advancement in the field of optical sensing technology. With their enhanced
sensitivity, wide dynamic range, fast response times, and temperature stability, these
sensors find applications in automotive, consumer electronics, industrial automation,
and medical devices. As the demand for high-performance light sensors continues to
grow, silicon manganese light sensors offer a promising solution for precise and
reliable light sensing in various industries, paving the way for further advancements
in optical sensing technology.
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