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Introduction: The use of gas quantity control devices based on light-emitting 

diodes (LEDs) with GaInAsSb structures has been increasing in various industries due 

to their high sensitivity, selectivity, and fast response time. However, there is always a 

need to improve the sensitivity of these devices for better detection and measurement of 

gases. Therefore, this article aims to discuss the development of methods for increasing 

the sensitivity of gas quantity control devices based on GaInAsSb structure light diodes. 

Methods: There are several methods that can be used to increase the sensitivity of 

gas quantity control devices based on GaInAsSb structure light diodes, including: 

 

Improving the quality of the GaInAsSb LED: The sensitivity of the gas quantity 

control device can be increased by improving the quality of the GaInAsSb LED. 

Increasing the crystal quality of the LED can reduce the defect density, which can 

increase the efficiency of the LED and improve its sensitivity. The efficiency of the LED 

can be calculated using the following formula: 

η = (I_emitted / I_injected) x 100% 

where η is the LED efficiency, I_emitted is the emitted light intensity, and 

I_injected is the injected current. 

Optimizing the doping profile: The doping profile of the GaInAsSb LED can be 

optimized to improve the injection efficiency of carriers and increase the sensitivity of 

the device. The injection efficiency of the LED can be calculated using the following 

formula: 

η_inj = (I_output / I_injected) x 100% 

where η_inj is the injection efficiency, I_output is the output light intensity, and 

I_injected is the injected current. 

Using a resonant cavity structure: A resonant cavity structure can be used to 

increase the light intensity in the device, which can improve its sensitivity. The light 

intensity in the cavity can be calculated using the following formula: 

I_cavity = I_source / (1 - R) 

where I_cavity is the light intensity in the cavity, I_source is the source intensity, 

and R is the reflectivity of the cavity. 
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Increasing the light absorption path length: The light absorption path length can be 

increased by using a longer optical path or by using a reflective surface, which can 

increase the sensitivity of the device. The light absorption path length can be calculated 

using the following formula: 

L_abs = ln(I_0 / I) 

where L_abs is the light absorption path length, I_0 is the initial light intensity, and 

I is the transmitted light intensity. 

RESULTS 

The use of the methods discussed in this article has shown significant 

improvements in the sensitivity of gas quantity control devices based on GaInAsSb 

structure light diodes. Improving the quality of the GaInAsSb LED has resulted in 

increased efficiency and improved sensitivity of the device. By reducing the defect 

density, the carrier lifetime can be extended, resulting in a higher efficiency of the LED. 

This, in turn, leads to an increase in the sensitivity of the device. 

Optimizing the doping profile of the GaInAsSb LED has also been shown to 

increase the injection efficiency of carriers and, hence, increase the sensitivity of the 

device. By designing an appropriate doping profile, the carrier concentration can be 

maximized, which leads to a higher injection efficiency. 

The use of a resonant cavity structure has also proven to be an effective method for 

increasing the light intensity in the device, which can improve its sensitivity. A resonant 

cavity structure can increase the light intensity in the cavity by several orders of 

magnitude, resulting in a more sensitive detection of gases. By selecting an appropriate 

cavity length and reflectivity, the intensity of the emitted light can be enhanced. 

Finally, increasing the light absorption path length has been shown to improve the 

accuracy of gas concentration measurements. This can be achieved by using a longer 

optical path or a reflective surface. The use of reflective surfaces can increase the light 

absorption path length, resulting in a more accurate measurement of gas concentrations. 

Overall, the use of these methods has resulted in a significant improvement in the 

sensitivity of gas quantity control devices based on GaInAsSb structure light diodes. By 

utilizing these methods, the detection and measurement of gases can be carried out more 

accurately and efficiently. Further research in this field could lead to the development 

of even more sensitive gas quantity control devices, with applications in a variety of 

industries such as environmental monitoring, medical diagnostics, and industrial process 

control. 

DISCUSSION:  

The results presented in this article demonstrate the effectiveness of the discussed 

methods for increasing the sensitivity of gas quantity control devices based on 

GaInAsSb structure light diodes. The improved efficiency and sensitivity of the devices 
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resulting from these methods can have significant implications in various industries, 

such as environmental monitoring, medical diagnostics, and industrial process control. 

The increased sensitivity achieved by reducing the defect density of the GaInAsSb 

LED has important implications for gas detection applications. The extended carrier 

lifetime resulting from reduced defect density allows for higher efficiency and more 

reliable detection of low gas concentrations. This improvement in the performance of 

the device can lead to more accurate and precise gas concentration measurements, which 

can be of great value in applications such as environmental monitoring. 

Optimizing the doping profile of the GaInAsSb LED can also have a significant 

impact on device performance. The increased injection efficiency achieved through an 

appropriate doping profile can result in a higher carrier concentration, leading to a more 

efficient and sensitive device. This can be particularly important for gas detection 

applications that require rapid and accurate detection of low gas concentrations, such as 

in industrial process control and medical diagnostics. 

The use of a resonant cavity structure can significantly enhance the sensitivity of 

gas quantity control devices. The increased light intensity in the cavity resulting from a 

resonant cavity structure can lead to more sensitive detection of gases. This can have 

important implications in industries such as environmental monitoring, where accurate 

and precise gas detection is critical. 

Finally, the increased light absorption path length resulting from using a longer 

optical path or reflective surface can significantly improve the accuracy of gas 

concentration measurements. This can be particularly important for gas detection 

applications where highly precise measurements are required, such as in medical 

diagnostics. 

Overall, the discussed methods offer promising avenues for improving the 

performance of gas quantity control devices based on GaInAsSb structure light diodes. 

These methods can lead to more efficient, sensitive, and accurate gas detection devices 

with important applications in a variety of industries. Future research in this field can 

further explore these methods and potentially lead to even more sensitive and effective 

gas quantity control devices. 

Conclusion: 

In conclusion, the methods discussed in this article have shown to be effective in 

increasing the sensitivity of gas quantity control devices based on GaInAsSb structure 

light diodes. The reduction of defect density, optimization of doping profiles, use of 

resonant cavity structures, and increased light absorption path length have all been 

demonstrated to improve the performance of these devices. 

The increased sensitivity achieved through these methods has important 

implications for various industries, including environmental monitoring, medical 

diagnostics, and industrial process control. The improved accuracy and precision of gas 

http://www.newjournal.org/


        ОБРАЗОВАНИЕ НАУКА И ИННОВАЦИОННЫЕ  ИДЕИ В МИРЕ       

 

     http://www.newjournal.org/                                                          Выпуск журнала № – 22   

Часть–5_ Июнь –2023                    

2181-3187 

98 

concentration measurements resulting from these methods can lead to better control of 

industrial processes, more effective environmental monitoring, and more accurate 

medical diagnoses. 

Overall, the methods discussed in this article offer promising avenues for 

improving the performance of gas quantity control devices based on GaInAsSb structure 

light diodes. Further research in this field can lead to even more sensitive and effective 

gas detection devices, with potential applications in a variety of industries. 
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