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The energy spectrum and physical properties of low-dimensional nanoelectronic devices 

determined by the structure of the system itself and by a number of external (control) fields and impacts 

are well studied. However, the phenomena of influence of ionizing radiation and other penetrating 

exposures in these devices are still not understood. Any quantum, such as optical, for example, 

nanolasers, or information, for example, metal-oxide-semiconductor (MOS) structure system contains 

several metal-semiconductor, metal-insulator and insulator-semiconductor interfaces, at which external 

damaging impacts are rather different. Some of them, for example, space charges formed in dielectric 

layers, can be estimated by the Schrödinger equation, however an increase in the surface state (SS) 

density at the insulator-semiconductor (I-S) interface was studied insufficiently. At the same time the SS 

strongly affect the kinetics of physical processes in a system, reduce the carrier lifetime, increase noise, 

etc. The main part of the radiation defects introduced in semiconductor nanostructures is electrically 

active and forms energy levels that play an important role in the formation of electro-physical 

parameters of insulator–semiconductor (I–S) structures. 

In present paper the comparative study of the parameters of radiation surface centres generated 

at the Si–SiO2 interface after irradiation of MOS structure with different types of radiation has shown 

that, depending on the interaction mechanism between the bombarding particles and MOS structure 

atoms, radiation surface states of different nature are formed at the insulator-semiconductor interface. 

The energy spectra, annealing characteristic temperatures and the activation energies of the radiation 

interface centres depend significantly on the interaction mechanism. Electric fields, regardless of their 

sign, exert a significant influence on the formation of SS in the I–S system irradiated by fast electrons: 

they substantially increase the accumulation rate of radiation SS in Si–SiO2 structures. It is interesting 

and important to note that the accumulation rate of radiation SS created in the M-SiO2–Si structures 

irradiated with fast electrons in the case of aluminium electrode is higher by a factor of 3 – 4 than that in 

the case of Au, Ag, Cu, Ni, Zn. 

 

 

 

 

 

 

 

 

 

 

 

 

 


