History of University

Lviv Polytechnic National University is the
oldest technical educational institution in
Ukraine and Eastern Europe. The history of
Lviv Polytechnic University dates back to the
foundation of the Technical Academy in Lvivin
1844.

In June 1920 the new statute of the
Polytechnic School was adopted and it was
renamed into Politechnika Lwowska. In the
1930s the Polytechnic consisted of seven
institutes: architectural, chemical,
mechanical, land and water engineering,
agriculture and forestry, general. In October

In 1877 the Technical Academy was
renamed into the Polytechnic School with
the rights of a higher technical educational
institution of the Austro-Hungarian

Empire. : :
1939 Politechnika Lwowska was renamed
into Lvov Polytechnic Institute.
UNIA EUROPEJSKA SR
EUROPEJSKI * *
KAPITAL LUDZKI FUNDUSZ SPOLECZNY RSO
MARODOWA STRATEGIA SPOINOSCI

Projekt wspotfinansowany przez Unie Europejskg w ramach Europejskiego Funduszu Spotecznego



Lviv Polytechnic National University

Today about 30 000 students study
here in 41 directions.

Over 185 doctors of science,
professors and about 1000
candidates of science, associate
professors work at the University.

It consists of 16 institutes, 82
departments.



Structure of the University

Institute of Applied Mathematics and Fundamental Sciences

Institute of Architecture

Institute of Humanities and Social Sciences

Institute of Geodesy

Institute of Building and Environmental Engineering

Institute of Power Engineering and Control Systems

Institute of Engineering Mechanics and Transport

Institute of Chemistry and Chemical Technologies

Institute of Telecommunications, Radioelectronics and Electronic Engineering
Institute of Computer Technologies, Automation and Metrology

Institute of Computer Sciences and Information Technologies

Institute of Economics and Management

Institute of Distance Education

Institute of Postgraduate Education

Lviv Institute of Land Forces

International Institute of Education, Culture and Relations with Diaspora



Institute of Computer Science and

<

Information Technologies

Departments:

. automatic control systems;

. computer-aided systems;

. software department;

. information systems and networks;
. applied linguistics
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Institute of Computer Science and Information Technologies trains qualified
professionals in :

. computer science

information management systems and information technologies

design technologies

software for automation systems

intelligent decision making

applied linguistics

computer-aided science and publishing

. software engineering
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Computer Aided Systems

Department
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Computer Aided Systems Dept was created
in 1989 on the base of Department of Radio
Devices’ Design and Manufacturing
(Radio-engineering faculty )

Head of the Dept
prof tobur Mychajto, DSC
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Staff

30 persons are employed at the Dept.
Among them:

2 professors;

e 15 associate professors;
* 6 senior assistants;

e 7 assistants.

e 10 PhD students
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Conferences

e THE EXPERIENCE OF DESIGNING AND
APPLICATION OF CAD SYSTEMS IN
MICROELECTRONICS (CADSM) (since 1996)

e PERSPECTIVE TECHNOLOGIES AND METHODS
IN MEMS DESIGN (MEMSTECH) (since 2005)

e CAD IN MACHINERY DESIGN.
IMPLEMENTATION AND EDUCATIONAL
PROBLEMS (CADMD) (since 1992)
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CADSM Topics

MODELLING AND OPTIMIZATION FOR TECHNOLOGICAL PROCESSES
Modeling and simulation of hydro- and gasdynamics processes. New materials in microelectronics. New
technology of IC and MEMS industry. Practical realization and industrial application. Tasks of technological
processes testing. Tasks of reliability estimation.

MODELS AND METHODS FOR RADIOELECTRONICS DEVICE AND SYSTEM DESIGN
Signal processing in radioelectronic system and telecommunications. Telecommunications and
radioelectronic design tools. Electronic and computer tools in biomedical engineering. Methods and tools
of digital signal processing

DESIGN OF SPECIALIZED SYSTEMS AND DEVICES

Specialised computer system. Computer system and networks. Data and knowledge bases. Design of
MEMS elements. CAD systems for MEMS design.

OPTIMAL DESIGN PROBLEMS
Tasks of optimal design. Object-oriented design methods. Combinatorial and graph tasks of huge size.

Constructor design of radioelectronics means. Design solving verification. Thermal problems in
microelectronics.

CAD MODERN INFORMATION TECHNOLOGY
Visual modeling. Development and analysis remote design tools. Concurrent and distribution systems.

Distribution computing in networks. Technology and system automated processing text and graphics
information. Perspective directions of modern mathematical and software development.

MODELS AND METHODS FOR MICROELECTROMECHANICAL SYSTEMS

Mathematical model of sensors and actuators. Microsystems modeling and design. New microelectronic
technologies.



COMPUTER AIDED SYSTEMS
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MEMSTECH Topics

e Analysis, modeling, research and design methods of
microsensors and microactuators;

e Software systems, models, algorithms, methods and strategies
of embedded systems design;

 Field issues in embedded systems modeling and design;

e Issues of testing, verification, reliability and optimization in
embedded systems modeling and design;

e Sensors and actuators systems, nanotechnology;
e Applications for electron device design;

e Information Technology. Engineering Application of
Informatics. Engineering Education.
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Scientific Activity

1. Automation of design of microelectronic devices;

2. Design, modeling, simulation and optimization of
MEMS and other microsystems;

3. Automation of design of complicated organizational
systems;

4. Development of complicated information systems for
simulation of ecological and economic processes;

5. Design and simulation of technological processes.
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1. Automation of design of microelectronic

Prof. Lobur M.

devices

e Algorithms and applications for topological
synthesis of hybrid integral micro-
assemblies and electronic circuits.

* Modern methods for defects analysis in
microelectronic circuits

e Optimization tasks solution on graphs
e Research of graphs’ isomorphousness

Dr Tkatchenko S.



Publications

Binanb Papi A'Trenb anb 3a6i, TKaueHKo B., TkayeHko C.I1. Anroputmu
BCTaHOBNEHHA i3omopdizmy rpadis. // Proceeding of the IVth International
Conference of Computer Science and Information Technologies CSIT’2008. - Lviv,
2008 - P.112-113

Bilal Al-Zabi, Serhiy Tkatchenko. Models of Circuits and Their Elements for
Functional Decomposition and Verification at the Stage of Computer Systems PC
Board Design. Proceeding of the IXth International Conference CADSM’2007/ Lviv,
Polyana, p.286-287.

Dmitry Korpyljov, Tatyana Sviridova, Serhiy Tkachenko. Using of Genetic
Algorithms in Design of Hybrid Integrated Circuits. Proceeding of the IXth
International Conference CADSM’2007/ Lviv, Polyana,p.302.

Rostyslav Kryvyy, Serhiy Tkatchenko. VLSI Topology Synthesis Using the Method of
Parallel Genetic Algorithms. — Perspective Technologies and Methods in MEMS
Design. Proceeding of the IVth International Conference of Young Scientists
MEMSTECH’2007, Lviv — Polyana, 2007 - p.p. 151-152.

Bilal Al-Zabi, Serhiy Tkachenko. Ways to establishing Necessary Features of
Circuits Equivalence. — Perspective Technologies and Methods in MEMS Design.
Proceeding of the IVth International Conference of Young Scientists
MEMSTECH’2007, Lviv — Polyana, 2007 - p.p.153.
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Dr Tesluk W.

optimization of MEMS and other
microsystems;

e Design and simulation of micro electro-
mechanical systems (MEMS).

e Development of automated subsystems for
MEMS’ design

e Mathematical simulation of MEMS’
technological processes -  diagnosing
deviations in technological processes based
on functional control and system testing
results; expert systems design.



Publications

M. Lobur, V. Tesljuk, K. Kolesnyk, M. Pereyma Thermomechanical characteristics research of actuators
based on the bimetalic plates // Proceedings Of The 1-st International Conference "Advanced Computer
Systems And Networks: Design And Application" (ACSN-2003). September 24-26, 2003, Lviv, Ukraine, pp.
39-42.

Roman Zaharyuk, Vasyl Teslyuk, Volodymyr Karkulyovskyy. Using Petri Nets in Capacitive
Microaccelerometers Design. Il International Conference of Young Scientists MEMSTECH’2007, Lviv,
Polyana.

Tecntok B.M., 3araptok P.B., Tapik (Mox’a Taticip) Ani Anb Omapi, bobano C.l. Po3pobka VHDL-AMS moaeni
EMHICHOrO aKcenepomeTpa 3yCTPIUHO-CTPUIKHEBOT KOHCTPYKLiT // BicHMK HaluioHanbHOro yHiBepcuterty
«/1bBiBCbKa nosiTexHika»: Komn'toTepHi cuctemun npoekTyBaHHA. Teopina i npakTuKa. - Jlbsis, 2008. — N2
626.—-C. 110 - 115.

JNlobyp M.B., Tecniok B.M., Kapkynboscbkuii B.l., Tapik (Mox’a Taticip) Ani Anb Omapi VHDL-AMS mopgenb
CXeMOTEXHIYHOro PiBHA ANA aBTOMaTU3aUii po3pobku n’esoenektTpmnuHoro mikpodoHa // Matepianu
HAayKOBO-MeToAMUYHOI KoHbepeHUii ,Cy4acHi npobnemu TeneKoMyHiKaLin i niarotoBka ¢axiBuiB B ranysi
TenekomMyHikauin - 2008", - Jibsis, 28 - 30 koBTHA, 2008 p. — C. 40 —43.

Teslyuk V., Lobur M., Denysyuk P. Mathematical Model for Optimization of Input Desing Parameters Of
Integrated Electrostatic Sensors // Proc. of Xlll Polish-Ukrainian Conf. on CAD in Machinery Design —
Inplementation and Educational Problems. — Jurata, Poland, 2005, - P. 71-78.

M. Lobur, V. Antonyuk, I. Kolodchak, V, Korolyov, V. Belyakov, K. Rudenko. Performance Attributes
Improvement for Jet Volley Fire Systems (JVFS) of Grad and Uragan Type through Navigation Subsystem
Application Based upon MEMS Sensors. //Proc. of IXth International Conference on the Experience of
Designing and Application of CAD Systems in Microelectronics, February, 20-24, Polyana, Ukraine, pp.560-
562.



Prof. Tymoshchuk

Non-linear dynamic systems analysis

Publications

P. Tymoshchuk and E. Kaszkurewicz, "Synthesis of continuous time
second order Winner-take-all Hopfield neural networks using genetic
algorithms", Technical Report TR-17, UFRJ NACAD Laboratory, 2002.

PTymoshchuk and E.Kaszkurewicz, "A Winner-take-all circuit based on
second order Hopfield neural networks as building blocks", in Proc.
Int. Joint Conf. Neural Networks, vol. Il, Portland, OR, 2003, pp. 891-
896.

PTymoshchuk and M. Lobur, "Optimization of WTA neural network by
genetic algorithms", in Proc. Int. Workshop "East-West Design & Test",
Odesa, Ukraine, Sept. 15-19, 2005, pp. 156-159.

PTymoshchuk and E.Kaszkurewicz, "A winner-take all circuit using
neural networks as building blocks", Neurocomputing, vol. 64,
2005, pp. 375-396.

PV.Tymoshchuk, "Stability analysis of continuous-time model of K-
Winners-Take-All neural cicuit"”, in Proc. XVI Ukrainian-Polish Conf.
"CAD in Machinery Design. Implementation and Educational Problems"
Lviv, Ukraine, October 13-14, 2008, pp. 29-30.
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Effective algorithms synthesis
Publications

. MaTteHT 19531A YKkpaiHa, GO6F7/04. MpuUcTpi KAHOHIYHOro po3Knaay YMcna Ha
MHOXHUKMW. /MpoupKo 1.0., Pawkesny K0.M., (YKpaiHa) /3assn. 13.02.96; Ony6n. 02.12.97,

- bton. Ne6.
r. e NarteHT 25782A YKpaiHa, GO6F15/332, GO1R23/16. Mpucrtpit popmyBaHHA 3HAUEHDb
- TPUroHOMeTPUUYHUX GYHKLiIN ana undposoro aHanizatopa cnekrpa. /Mpoubko 1.0,
0. Pawkesuy K0.M., (YKpaiHa) /3aasn. 25.12.96; Ony6n. 30.10.98, Bron. Ne5.
L . . . MaTeHT 25783A YKpaiHa, GO6F7/04. Mpuctpiit pna popmyBaHHA i Biabopy nepecraBneHb.
ﬂ /NpoupkKo I.0., PawKesuy KO.M., (YKpaiHa) /3aasn. 24.12.96; Ony6na. 30.10.98, bion. Ne5.

[exknapaLlinHuii nateHT 34614A YkpaiHa, GO6F7/00, GO6F15/00. MpucTpin ana
obuncneHHs weuakoro TpaHchopmysaHHAa Pyp'e. /Mpoubko |.0., PagomcbKuin B.A.,
(YkpaiHa) /3aaBn. 28.07.98; Ony6a. 15.03.2001, Bron. No2.

Dr Protsko |.

. l. Protsko, Adaptive synthesis to transform size of Fast Fourier Algorithm. // Proceeding of
the VIl International Conference CADSM 2003, Lviv-Slavske, 18-22 february, 2003. -p.230-
231.

] l. Prots’ko, The Efficient Algorithm of Discrete Cosine Transform. //Proceeding of the IX
International Conference CADSM’2007, Poljana, 20-24 february, 2007. -p.163-164.



MEMS investigations

" General

Current Situation in MEMS:
— Decreasing feature sizes

Design ; models

Methodologies civil
E engineering

Technical
Systems
theory

— Complicated process techniques

— Technological constraints (max.
accuracy of etching, etc.,)

Methodology
for the development
of MEMS

Main Goal: Achieve a methodology that
considers process variations in the design
phase and makes its performances more
robust to these process variations

Essential

Charac-
teristics

Courtesy: Robert Watty, University of Stuttgart

A robust design methodology for MEMS / NEMS is needed

Usefull / influence



AUTOMATED PROCESS ENGINEERING OF
PIEZORESISTIVE MICROSENSOR’S PARAMETERS CALCULATION

The technology and subsystem for execution of automated calculation and creation of the technical documentation of the
piezoresistive microsensors with the help CAD/CAM/CAE is presented. The associations between physical values and voltage

out from a bridge circuit of piezoresistive microtransmitters are obtained.

piezoresistors
angular displacement

& elastic element

circuit
with current

dgneﬁc field _ o _ _
Fig 2. Finite-element models of a microsensor, where a, b, c - for measuring pressure,

Fig. 1. Constructions of microsensors magnetic field and thermoelectric couple

of a piezoresistive type,
where a, b, ¢ - microsensors for measuring pressure,

magnetic field and thermoelectric couple

nnnnnnnnn

sssssssss

Fig. 3. Stress state of piezoresistive microsensors for measuring:
a, b - pressure, ¢, d — magnetic field and e, f—thermoelectric couple



AUTOMATION DESIGN OF TYPICAL
MEMS ACCELEROMETER

The method of rapid analysis of the typical MEMS-accelerometers in the
ANSYS environment is presented in the work.
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Fig. 1. ANSYS code to create the geometry
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3. Automation of design of complicated

Dr Mazur W.

organizational systems

e Software and hardware design for
organizational and technical systems.

e Development of algorithms and
applications in the field of transportation.

e Development of systems for city
transport modeling and investigation of
its influence upon city noise maps.



Publications

M.V. Lobur, V.V. Mazur, |.V. Farmaga. Strategic Planning and Computer-
aided Design of Organizational and Technical Systems. MaTtepianu 6-i
MHTK "[OocBig po3pobKku Ta 3acTtocyBaHHA npunago-texHonoriyHux CAMNP
B MiKpoeneKTpoHiui", 2001, c. 216-217.

B. Ma3yp. "Ponab JlbBoBa Ta J/IbBiBCbKOro perioHy B pO3BUTKY
MiXXHapoaHoro cniBpobiTHMUTBa YKpaiHU i KpaiH EBPONENCbKOI
cninbHoOTM y cdepi TpaHcnopTty'. YeTBepTa MixKHaApPOAHA HAyYKOBO-
NPaKkTU4YHa KoHdepeHLUisa "CTaH Ta NnepcnekTMBM TPAHCMOPTHOI chepu y
JlbBoBi", JIbBiB, BepeceHb 2007.
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4. Development of complicated information
systems for simulation of ecological and

Dr inz. Kernitsky A.

economic Processes

e Development of complicated information systems for
simulation of ecological and economic processes.

e Systems for collaborative design

* Groupware systems

e Commercial database design and programming;

e Design of complicated information systems MRP/ERP;

e Simulation and design of complicated processes
MOAENOBAHHA Ta aHanNi3 CKAAAHUX MpoueciB metogamu
HEeYITKOI NOTiKU;

* maTemaTunyHi obumncneHHa MCE;

°* 3BTOMATM30BaHE MPOEKTYBaHHA CKAagHUX O6'eKTiB i
cuctem 8 CAD/CAM/CAE



Publications

e Andriy Kernytskyy, Mykhaylo Lobur "Omega LP" - Design and production
data management system for small machine-bulding enterprise //
Proceedings of XIll Konferencja nt - Metody i srodky projectowania
wspomaganego komputerowo", Warszawa, listopad 2001.

e Oleh Matviykiv, Mykhaylo Lobur, Olga Lebedeva. Virtual Collaborative
Design Environment for Distributed CAD Systems. IXth International
Conference on the Experience of Designing and Application of CAD
Systems in Microelectronics, February, 20-24, Polyana, Ukraine.

e Mykhaylo Lobur, Olga Lebedeva. Oleh Matviykiv. The Analysis of design
Management Task in Distributed MEMS CAD Tools. Ill International
Conference of Young Scientists MEMSTECH’2007, Lviv, Polyana.
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5. Design and simulation of technological
processes.

Microelectronics: diffusion; lonic
alloying; epitaxy; oxidation.

ABTOMATM3ALIA TEeXHONOrYHOI
NiAroTOBKWK BUPOOHULTBA
(papgioTexHi Ta  MmawMHOOyYAiBHI
niaANPMEMCTBA)

Dr Teslul W.

RS

Dr Panchak R.
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Publications

Tesluk V., Korbetskyy O. A Program for Modeling of Technological Routes of VLSI
Fabrication - «ProMIC-T» // Technical Proc. of the Second Inern. Conf. on
Modeling and Simulaion of Microsystems. - Puerto Rico, USA, 1999. — P. 99-101.

Teslyuk Vasyl, Korbetsky Orest Usage of Monte-Carlo Method for lon Implantation
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