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ABSTRACT 

The physical properties of the manganese silicide layer formed on the silicon surface were studied. A layer of 

manganese silicides was deposited on the silicon surface by a solid-phase reaction method, in which ultrapure 

manganese metal was obtained on a chemically ultrapurified single crystal silicon surface. After the formation 

of manganese silicides on the surface of silicon, its crystal lattice structure, morphology and phase composition 

were studied using electronograph and electron microscope devices, JXA-840 type electronograph and XL 

30SFED type electron microscope. It was shown that the dynamic process of the formation of a manganese 

silicide layer on silicon depends on steady and non-steady states. 
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MOS-Si<Mn>-M structures at low temperatures, in dark (no light) conditions, when certain voltages are 

applied, the device base has dielectric properties according to the value of the dark current Jk  , 

and the structure looks like MOS-i-M confirmed[1]. The spectral photoconductivity of the structures at low 

temperatures was checked, and it was confirmed that the photocurrent increases by 9 10 orders of magnitude 

(at the applied voltage of 5V) in the special photoconductivity region, and that the relaxation of the 

photocurrent after the light is turned off consists of two stages only when the current passes through the MOS 

contact structures [1-4]. The photovolt-ampere characteristic (FVAX) in the structures was studied in a wide 

temperature range and the following conclusions were made: FVAX at home temperatures and VAX without 

light supply have a straight line character; in the low temperature (77  270 K) region, FVAX is nonlinear, 

the photocurrent voltage dependence is J  U2, J  U(3-4), and the MOS contact has the characteristics of 

hole injection [5]. 

The formation of the i-transition layer in the structures during the formation of MOS on the silicon surface 

was determined by the method of structure research and electrical measurements, and the extremely high 

photosensitivity, long-term photoconductivity relaxations, residual photoconductivity, deep infrared and 

temperature quenching were confirmed only when the current passed through this layer, and the single model 

interval is explained [4-7].  

On the basis of the advanced scientific worldviews of high-temperature mutual diffusion and reaction 

phenomena of substances in the case of manganese and silicon, in the process of diffusion of manganese into 

silicon with the help of high-tech modern devices [3], manganese supersilicide (MOS) MnSi1.71+ is formed 

on the silicon surface layer. 1.75 The main results obtained from the study of the electrical and photoelectric 

properties of phase curtain formation and curtain-compensated silicon contacts are as follows: 

At high (1000-1200 C) temperatures, diffusion of manganese into silicon proceeds in a reaction process, as 

a result of which a manganese silicide film grows on the surface layer of silicon; 
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It was determined by calculating the chemical thermodynamic parameters: enthalpy, entropy and Gibbs free 

energies that the structure of the manganese silicide film, the element series of its phase depends on the 

temperature of the silicon (substrate) and the elastic vapor pressure of manganese; 

As a result of the conducted research, a device and technology for the purposeful growth of manganese 

supersilicide (MOS) film was created. 

The structures of grown manganese silicide films were studied by electron and X-ray diffraction, and at 

temperatures above 10,000C, the base (silicon) temperature is the first, and on the surface of silicon, 

MnSi1.71+1.75 phase manganese silicide film grows in the polycrystalline structure, and on the surface of 

polycrystal grains, as the second phase [1- 3], the formation of manganese monosilicide MnSi was confirmed; 

The dependence of electrical conductivity and Hall coefficient on temperature was studied in the grown MOS 

screens, it was determined that they have metallic conductivity at low temperatures, and semiconductivity at 

high temperatures (T>300K), and it was determined that the concentration of holes in them is r 1019-

1020cm-3. 

In MnSi and MnSi1.71+1.75 phase curtains, the thermal coefficient  measured in a wide temperature range 

has a positive sign  = 100-180 μV/degree, and the proportion of MnSi1.71+1.75 phase compared to MnSi 

phase is   200 μV determined to be /grad[2-5]; 

The anisotropic thermoEUK (ATE) properties of manganese silicide curtains were studied by the method of 

heat radiation to the curtain surface, and the following results were obtained: if the MnSi1.71+1.75 phase in 

the grown polycrystalline curtains is more than the MnSi phase, the growth axes of the grains are oblique in 

relation to the base surface. and if the current-receiving contacts are taken in the direction perpendicular to 

these slopes, the conversion coefficient is around S = 500 1000 μV/W, and if the current-receiving contacts 

are taken in the direction parallel to the slope at the same light power, it was found that an ATE signal with S 

smaller than two orders of magnitude is generated. As a result of the research, it was found that it is possible 

to create measuring devices that quickly record the power and temperature of the light source on the basis of 

MOS curtains (Uzbekistan's patent was obtained for this device) [2]; 

MOS-Si<Mn>-M structures were modeled after studying the contact properties of the MOS film with the base 

silicon, and the temperature dependence of VAX and photo-VAX was studied in them. The MOS and Si<Mn> 

contact forming a heterophase transition was confirmed by structural investigations [1-5]. 

So, in conclusion, we can note that in compensated Si<Mn> samples, only when the current is through the 

MOS phase contact, anomalous photo-VAX and various photoconductivity phenomena arise as a result of it. 
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