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ABSTRACTS 

ELECTRONIC ENGINEERING MATERIALS 

Numerical Simulation of Influence of Non-Stationary Conditions on 

Formation of Growth Striation in Bridgman Crystal Growth Method 

V.A. Goncharov, A.N. Dormidontov 

National Research University of Electronic Technology, Moscow 

The influence of the non-stationary effects in furnace of formation of the microscopic nonuniformity of the 

impurity in crystal has been investigated. By means of the numerical simulation the microsegregation value has 

been determined at the temperature fluctuation on heaters within 0.05 – 1 K and unsteady moving of an ampoule 

with the step from 0.01 to 0.1 mm. The obtained results can be used for formation of the requirements for 

designing the semiconductors crystals growth equipment by the vertical Bridgman method.  

Keywords: semiconductor crystals growth, Bridgman method, growth striation, numerical simulation. 

MICRO-AND NANOELECTRONICS TECHNOLOGY 

Formation of Hemispherical-Grain Polycrystalline Silicon Films for 

Capacitor Structures with Increased Capacitance 

A.V. Novak 

National Research University of Electronic Technology, Moscow 

The effect of the formation conditions on the morphology of hemispherical-grain polycrystalline silicon 

(HSG-Si) films produced by the low-pressure chemical vapor deposition (LPCVD) has been studied using the 

atomic-force microscopy. The formation conditions of HSG-Si films with large surface area have been found. 

The obtained HSG-Si films have provided the fabrication of the capacitor structures with the capacitance two 

times higher than that one in capacitors with the «smooth» poly-Si film electrodes. 

Keywords: HSG-Si films, rugged surface polycrystalline silicon films, low pressure chemical vapor 

deposition (LPCVD), atomic-force microscopy (AFM). 

MICROELECTRONIC DEVICES AND SYSTEMS 

Voltage Controlled Ring Oscillator for High Frequency PLL Systems 

S.A. Bystritsky, V.I. Klyukin, E.N. Bormontov 

Voronezh State University 

The electric circuit of the voltage controlled oscillator (VCO), oriented to the FPGA-integrated high 

frequency phase-locked loop (PLL) applications, have been presented. The simulation has shown the maximum 

VCO working frequency of 2 GHz with implementation in 180 nm CMOS process. The measured phase noise is -99 

dBc/Hz at 1 MHz offset. 

Keywords: voltage controlled oscillator, gain linearity, phase-locked loop, phase noise, power consumption, 

field-programmable gate array. 

Circuit Engineering Implementation of Pulse Power Pumping Methods in 

Multi-Phase Adiabatic Resonant Drivers 

V.V. Losev, T.Yu. Krupkina, Yu.A. Chaplygin 

National Research University of Electronic Technology, Moscow 

The methods of the circuit development for adiabatic pumping for the drivers of the resonance type have 

been considered. The possible circuit configurations of the auto pump supply and pulse timing have been 
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identified. The methods of implementing the circuit blocks of the pump power auto-regulation have been 

analyzed. The circuit engineering options for the main auto pump power supply units have been developed. By 

means of the computer simulation the efficiency of the 4-phase adiabatic driver has been verified. 

Keywords: resonant circuit, pulse power pumping, system of automatic regulation, adiabatic driver, 

comparator. 

NANOTECHNOLOGY 

Influence of Dimensional Effects on Radiation Hardness of 

Nanocrystalline Materials 

N.N. Gerasimenko
1,2

, D.I.Smirnov
1,2

, N.A.Medetov
1,3

, O.A. Zaporozhan
1
 

1
National Research University of Electronic Technology, Moscow 

2
The P.N.Lebedev Physical Institute of the RAS (Moscow) 

3
Kustanay Social-Technical University (Kazakhstan) 

Based on the analysis of the literature data the problems of the radiation hardness of nanostructures and 

materials have been listed, and the phenomenological model of the radiation hardness based on behavior of the 

close Frenkel pairs has been formulated. For verification of the proposed model the influence of the dimensional 

effect on a structural degradation of the nanoporous silicon samples upon the irradiation by phosphor ions has 

been investigated. The impact of elastic mechanical tension on the radiation hardness of the investigated 

structures has been determined. 

Keywords: radiation hardness, ion irradiation, nanostructures, nanoporous silicon. 

Capacitance Properties of Capacitor Structure with Double 

Electric Layer Based on Carbon Nanotubes 

D.G.Gromov
1
, V.A.Galperin

2
, A.E.Mironov

1
, E.P.Kitsyuk

2
,  

S.V.Dubkov
1
, Ye.A.Lebedev

1
, V.V.Smirnov

1
 

1
National Research University of Electronic Technology, Moscow 

2
LLC «Electronic Devices and Systems», Moscow Scientific-manufacturing complex «Technological Centre» 

The way of enhancing the capacitance of the double electric layer capacitor using an array of the carbon 

nanotubes formed by the PECVD method, stimulated by plasma, has been described. The morphology of 

electrodes has been investigated by the scanning electron microscopy. The capacitance of the capacitors has been 

measured with various electrolytes. It has been shown that the de-ionized water using as an electrolyte increases 

the capacitance of the capacitor with the electrodes based on the carbon nanotubes for 10
3
 times compared to the 

flat electrodes, and the use of the ortho phosphoric acid solution allows the capacitance increase for 310
4
 times. 

The ways of the supercapacitor performance improvement have been considered. 

Keywords: supercapacitor, electrical double layer, PECVD, nanotubes. 

INFORMATION TECHNOLOGIES 

Algorithms for Compensation of Spectrum Concentrated Noises for Signals with 

Orthogonal Frequency Multiplexing 

L.E.Nazarov
1
, A.S.Zudilin

2
 

1
Kotel’nikov Institute of Radio-engineering and electronics of RAS, Fryazino 

2
JSC «Russian Space Company, Moscow» 

The descriptions and results of modeling the algorithms of compensation of the spectrum concentrated 

noises in connection with the signals with the orthogonal frequency multiplexing (OFDM-signals): the algorithm 

of the noise adaptive compensation in the time region and that one of the noise compensation in the frequency 

region – have been presented. 

Keywords: OFDM, noise reduction, narrow-band noise. 
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Synthesis of Structural Scheme of Geographically Distributed 

Information and Control Real-Time Computer System Based on 

Ethernet Lan and Modification Ethercat 

I.V. Kudenko
1
, S.V. Sklyarov, A.A. Shishkevich

2
 

1
JSC «STC ELINS», Moscow 

2
National Research University of Electronic Technology, Moscow 

An engineering technique for synthesis of the structural scheme of the geographically distributed 

information and control real-time computer system based on the Ethernet LAN and its EtherCAT modification 

has been offered. 

Keywords: network EtherCAT, device type «slave», the algorithmic model, physical model, the task of 

inter-application sharing, graph of algorithmic model, network segment EtherCAT, synthesis algorithm, 

stickiness factor, the optimization criterion. 

Methods and Algorithms for Operative and Scheduling Planning in 

Semiconductor Assembly and Test Manufacturing Process 

V.A. Matveev 

Scientific-Manufacturing Company «Technology» LLC 

The problems of the operative and scheduling planning in production of microelectronic items have been 

considered. The review and analysis of the existing methods and algorithms have been performed. To solve these 

problems the computing procedures of the hybrid genetic algorithm with an additional search procedure have 

been offered. 

Keywords: the optimum schedule, semiconductor manufacturing, genetic algorithms, algorithms 

combination. 

INTEGRATED RADIOELECTRONIC DEVICES 

Parameter Determination of Time Synchronization in Communication  

System with Frequency Hopping Spread Spectrum 

S.V. Gorokhov
1
, A.V. Pimenov

2
, A.V. Sharamok

2
 

1
Ancud Ltd, Moscow 

2
National Research University of Electronic Technology, TCS department, Moscow 

The properties of the subsystem of synchronization for simplex communication devices, which uses 

pseudorandom frequency hopping have been investigated. Based on the results and with the account of the 

requirements for the device the synchronization parameters, allowing provision of the maximum operation time 

and high synchronization probability, have been chosen. 

Keywords: communication device synchronization, frequency hopping spread spectrum, communication 

system modeling. 

Pulse Generators with One Reactive Element 

A.A. Balabanov, S.N. Kuznetsov 

National Research University of Electronic Technology, Moscow 

An approach, permitting to design pulse generators with one reactive element based on construction of the 

active two-pole network volt-ampere characteristics, has been described. The approach enables to easily reveal 

the conditions of the generator excitation, and it is notable for its clearness and simplicity of obtaining the ratios 

for the parameters of the generated signals. 

Keywords: pulse generator, phase portrait, volt-ampere characteristics.   
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BRIEF REPORTS 

Determination of Interatom Distances in Cubic Carbon Crystals 

S.A. Neustroev 

National Research University of Electronic Technology, Moscow 

The distances between atoms in the crystal cell and tetrahedrons and between tetrahedrons in the cubic 

carbon crystal have been determined.  

Keywords: c-C, molecular links, tetrahedron, prism. 

Influence of Isochronal and Isothermal Annealing on Current Gain of 

Gamma-Ray Irradiated Silicon Bipolar Transistors 

K.O. Petrosyants
1
, M.V. Kozhukhov

1
, D.S. Smirnov

2
 

1
Moscow Institute of Electronics and Mathematics of National Research  

University «Higher Schools of Economics» 
2
JSC «NPP «Pulsar» 

The influence of the isochronal and isothermal annealing on the electric parameters of the gamma-

irradiated silicon bipolar transistor has been investigated. The dependence of the restoration process of the 

current gain for two kinds of annealing has been obtained. 

Keywords: silicon bipolar transistor, ionizing radiation, isothermal annealing, isochronal annealing. 

Optimal Control of Diffusion Furnace Temperature 

A.V. Schagin, Ye Tun Thein 

National Research University of Electronic Technology, Moscow 

The problem of optimal control of heat diffusion furnace at the stage of the temperature bringing to the 

starting value of the diffusion process has been considered. The obtained control principle provides more 

stability in the process of diffusion, decreases the dispersion parameters of the semiconductor structures and 

increases the output percentage of suitable products. 

Keywords: optimal control system, the process of diffusion.  

Program of Data Verification of Computer Experiment 

Htin Kyaw, V.M. Troyanovskyi, Yan Lin Aung 

National Research University of Electronic Technology, Moscow 

The features of creating the efficient tool for the experimental data verification and the working program 

with a visual display of the results and their statistical reliability have been considered. 

Keywords: confidence intervals, computer experiment, verification. 

Creation of High-Load Information System with Cloud Storage 

A.V. Gulayev
1
, G.I. Turkanov

1
, S.B. Sakilov

1
, A.G. Balashov

2
 

1
Klastek Ltd 

2
National Research University of Electronic Technology, Moscow 

The architecture of the information storage designed for integration, storage, on-line request search of 

information in the distributed network of the data providers, offering the cloud storage, has been proposed. The 
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