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From the Director



The Institute of Microelectronics and Optoelectronics was founded in 1970. It evolved out of the
Chair of Radio Engineering created by Professor Janusz Groszkowski in 1929. This Annual Report
summarises the research activities of the Institute in 1999, as well as the teaching activities in the
academic year 1998/1999.

We will remember 1999 as the year of the death (April, 15-th) of Professor Affvétl- the main
creator and Head of the Institute for many years. In spite of a grave illness he managed the Institute til
the last moments of his life. In chapter 2 of this Report we present Professor’s activities in more detail.
Here,
| would like to share with the Reader my personal memories of this great man.

During almost 30 years Professor Alfretvit had been forming our Institute by instructing
successive generations of the staff. He constantly inspired and invited us to creatively participate in this
work. An extremely demanding teacher, simultaneously he was an indulgent tutor. A man of
distinguished personality and authority, he exerted considerable influence on his co-workers, but at the
same time
he prized independent thoughts and initiatives. Due to his wisdom and bold imagination the Institute
safely passed through the years of transformations caused by external situation, mainly by economic:
conditions in the nineties. Profess$wit consolidated and mobilised us to overcome difficulties and to
gain the planned goals. He knew how to encourage us to care for high standards in all academic activities

Unmistakable sense of the real priorities in research and education trends, as well as simultaneot
support for initiative and independent thinking, brought good results. Prof&sgbreft the Institute
in good condition and with prospects for development. The main activity of the Institute is focused now
on system implementations in both microelectronics and optoelectronics. These two areas include VLS
systems, microelectronic and nanoelectronic semiconductor devices, hybrid circuits (e.g. microwave
optoelectronic), sensors, laser optoelectronics, electronic imaging and image processing.

The activities and successes of the Institute’s staff in the development of the domain mentioned
above may be easily assessed considering valuable publications (presented further in this Repor
and constant improvement of the research and teaching infrastructure, as well as the significant valu
of the research projects carried out in the Institute, among them of many grants within international
programmes.

We gratefully remember Professor Alfrévit and we do our best to multiply these attainments
which determine the position of our Institute in the Faculty of Electronics and Information Technology.
As the current director | see my basic task to be of use to in the continuation of the creative
and harmonious development of the Institute. It is possible only with the effort and friendly co-operation
of all the staff of the Institute. | express my sincere appreciation for this contribution.

Warsaw, January 2000

Andrzej Pfitzner, Ph.D.,D.Sc.
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1. GENERAL INFORMATION

1.1. Organisation of the Institute and Areas of its Activities

The Institute of Microelectronics and Optoelectronics
is a part of the Faculty of Electronics and Information
Technology - the largest Faculty of the Warsaw University
of Technology.

Our Institute consists of five divisions:

* Microelectronics Division;

* Microwave Devices Division;

» Electronic Materials and Processing Division;

» Optoelectronics Division;

* Image Processing Division;

Vacuum Science and Technology Group, which exists beyond
the division structure, is characterised in more details in the
further part of the report.

The main activity of the Institute is focused now on
system implementations in both microelectronics and
optoelectronicsDuring the past thirty years the Institute has built
up its competence in:

* modelling of physical effects in modern semiconductor
devices;

* monocrystalline and amorphous silicon processing and its
modelling,

» non-standard dielectric layer deposition techniques;

» developing the methods and measuring systems for electronic
materials and electronic devices studies;

e generation of microwaves, microwave measurement
techniques, and numerical methods for electromagnetics;
* processing, designing, optimisation techniques and

development of VLSI (very large scale integration of circuits)
computer-aided tools;

» developing the hybrid circuits technology with special
emphasis on thick-film technology and its applications to
hybrid microwave integrated circuits;

» laser physics (Fabry-Perot and distributed feedback lasers),
laser spectroscopy of solid state active materials, and
applications of lasers in medicine, manufacturing and

1.2. Board of Directors

Director of the Institute

Alfred Swit, Ph.D., D.Sc.  Full Professor

Director of the Institute

Andrzej Pfitzner, Ph.D.,D.Sc. Senior Lecturer
GR, room 239,
phone: 660 7533, 629 67 99
e-mail:apf@imio.pw.edu.pl.

Deputy-Director for Research Affairs

Piotr Szwemin, Ph.D., Assistant Professor,
GR, room 240,
phone: 660 7888, 625 73 95
e-mail:szwemin@imio.pw.edu.pl.

1.3. Microelectronics Division

GR-Building of Radio Engineering - ul. Koszykowa 75
GE-Building of Electronics - ul. Nowowiejska 15/19

telecommunications;

« the construction and characterisation of optoelectronics
elements and devices including fiber sensors;

e computer-aided design of photoelectronic image devices,
image processing and visualisation of results of experiments
with image devices;

¢ vacuum science and technology - computer-aided design of
vacuum systems, modelling of the gas flow in vacuum
systems, studies of gas parameter distribution in calibration
chambers (vacuum metrology).

The research activities are supported by the grants form
State Committee for Scientific Research and also by the
European projects like Inco Copernicus, Vilab Copernicus,
ICOP-DEMO, Maria Curie Sktodowska, and NATO foegqce.

The results of our scientific activities were published in
many paper submitted to prestigious international scientific
journals and presented on national and mostly on international
conferences in the form of communications as well as the invited
lectures. Our involvement in these projects together with a
growing number of personal contacts with foreign scientists lead
us to formal agreements on international scientific co-operation
(over 20) and participation in a number of international scientific
joint projects (about 10).

In 1999 the Institute employed 9 professors, 4 associate
professors, 36 assistant professors and senior lecturers and 9
assistants.

Following the modification of teaching program on the
Faculty our activities in education are divided into tree separate
courses: B.Sc. level, M.Sc. level and postgraduate studies (33
students). In 1999 23 students received the degrees of B.Sc. and
20 students received the degrees of M. Sc., mainly in
optoelectronics, microelectronics and computer engineering.
Moreover, we provided several postgraduate courses on the
design of VLSI circuit under the common name of ADEC.

Deputy-Director for Teaching Affairs
Elnbieta Piwowarska, Ph.D., Assistant Professor,
GE, room 159,
phone: 660 5349, 825 30 55
e-mail:piwowarska@imio.pw.edu.pl.

Deputy-Director for Technical and Administrative Affairs
AndrzejSmiech, M.Sc.,
GR, room 238,
phone: 660 7777, 628 8740
e-mail:smiech@imio.pw.edu.pl.
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Head of the Division The Microelectronics Division consists of two research and
Andrzej Jakubowski, Ph.D., D.Sc., Full Professor, teaching goups:

GR, room 337, » Technology Diagnostics and Modelling Group;

phone: 660 7534, 625 73 29 » CAD Research Group.

e-mail:jakubowski@imio.pw.edu.pl The research carried out in the former group falls into three

main areas: technology, diagnostics and modelling of MOS (metal-

Senior academic staff oxide-semiconductor) structures, as well as application of
Bogdan Majkusiak, Ph.D., D.Sc., Professor microelectronics in digital signal processing.
Wiestaw Kwmicz, Ph.D., D.Sc., Professor To name a few examples of its research topics:
Jan Szmidt, Ph.D., D.Sc., Professor - modelling and investigation on kinetics of silicon oxidation;
Romuald B. Beck, Ph.D., D.Sc., Associate Professor - wear-out and degradation processes in MOS structures
Tomasz Braek, Ph.D., Assistant Professor (breakdown of dielectric layers, hot carries effects, radiation
Tomasz Janik, Ph.D., Assistant Professor damage effects);
Zbigniew Jaworski, Ph.D.,, Assistant Professor - transport mechanisms and quantum effects in MOS structures
Matgorzata Jurczak, PhD., Assistant Professor (transistor, tunnel diode) with ultrathin oxides;
Lidia tukasiak, Ph.D., Assistant Professor

— new materials for microelectronics applications (e.g. diamond-

g/lsriu?sz NFi:?\,chelljsH I;h.D., A,As§is£ta|1ttFl)3rc;fessor like carbon, borazone);

El zlginelngivIv%rv?/érska .i:’h D ::é?s?:nt Igfo(fa;sss?c:r — theoretical studies on MOS-SOI (silicon on insulator) structures
. e . physics.

Xv'tdOId Pllssls(tackz_, EEB AAs_S|fta?tPPr?fessor Current research projects in the latter research group of the

Aleksander \}Vert.JO\./:/y .Ph.I’D Assistant Professor - methodologies  of integrated circuit design  for

Adam Woitasik. Ph DY B Assistant Professor manufacturability: application of statistical process and device

Andrzei P#itzne} PH D D.Sc Senior Lecturer simulation in IC design, investigations of spatial on-chip

Antoni JSiennicki‘ Ph. D" "’ Senior Lecturer correlations of random process disturbances, analysis of layout

Jan Gibki. Ph D’ e Lecturer sensitivity to spot defects;

J6zef Maciak M.Sc Lecturer - methods of formal and functional verification of IC design:

methods of verification of logical circuits, methods of
Junior academic staff determination of gircuit topography sensitivity on point defect§;
Mirostaw Grygolec, M.Sc., Assistant - novel _ma_themat_lcal_ method_s _of t_echno_loglcal processing
Robert Miklas, M.Sc., Assistant modelling in application to statistical simulation;

Andrzej Wielgus, M.Sc., Assistant - nove_l two-dimen_sional mathematical simulation  of
Agnieszka Zatba, M.Sc., Assistant semlconductor devices; o ) )

Piotr Brzozowski. M.Sc. Ph.D. Student — design of analogue VLSI circuits: analogue implementations of
Tomasz Bbski, l\)l.Sc., ' Ph.D. Student fuzzy logic controllers with biomedical applications,
Krzysztof Domaski, M.Sc., Ph.D. Student methodologies of testing and design for testability of analogue
Grzegorz Janczyk, M.Sc., Ph.D. Student VLSl integrated circuits;

Adam Jarosz, M.Sc., Ph.D. Student — development of CAD tools for integrated circuit design and
Kamil Kosiel, M.Sc., Ph.D. Student verification, with special emphasis on analogue full custom
Marek Kostana, M.Sc., Ph.D. Student ASICs design;

Jacek Laskowski, M.Sc., Ph.D. Student - investigations of signal propagation and crosstalk in long
Adam Lejman, M.Sc., Ph.D. Student interconnections in submicron VLSI circuits;

Marcin Malicki, M.Sc., Ph.D. Student — design of digital and mixed VLSI circuits for special
Emilian Pétrolnik, M.Sc., Ph.D. Student applications: speech synthesis, data processing in physical
Stawomir Szostak, M.Sc., Ph.D. Student experiments, etc.

Maung Than Htun Aung, M.Sc., Ph.D. Student

Jakub Walczak, M.Sc., Ph.D. Student

Andrzej Wojtkiewicz, M.Sc., Ph.D. Student

Technical and administrative staff
Witold Ciemiewski

Kazimierz Dalbiak

Jerzy Gempel, M.Sc.

Stanistaw Jeszka, M.Sc.
Krzysztof Krogulski

Marcin Sadowski, M.Sc.
Matgorzata Trzaskowska

Andrzej Watkanis, M.Sc.

1.4. Microwave Devices Division

Head of the Division phone: 660 7939, 825 03 93
Bogdan Galwas, Ph.D., D.Sc., Full Professor, e-mail:galwas@imio.pw.edu.pl
GE, room 51,

GR-Building of Radio Engineering - ul. Koszykowa 75
GE-Building of Electronics - ul. Nowowiejska 15/19
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Senior academic staff
Stawomir Palczewski, Ph.D.,

Assistant Professor

system state change and the time of signal propagation between
particular system points.

Assistant Professor
Senior Lecturer
Senior Lecturer -

Jerzy Piotrowski, Ph.D.,
Bernard Jakubowski, Ph.D.,
Jerzy Skulski, M.Sc.,

Junior academic staff -
Jarostaw Dawidczyk, M.Sc., Ph.D. Student

Zbigniew Pigkowski, M.Sc., Ph.D. Student

Zenon Szczepaniak, M.Sc., Ph.D. Student _

Technical and administrative staff
Barbara Szymulska -

The research activity of the Microwave Devices Division is
concerned with propagative electronics. The characteristic feature
of the electronics branch is the comparability between the time of

The research activity of the Microwave Devices Division is

concentrated on:

an analysis of the oscillation conditions, frequency stabilisation

and synthesis in microwave bands;

measurement techniques of microwave circuits and devices
parameters with emphasis on automation and computerisation
of measurement methods;

analysis methods of transmission lines for modern mm-wave

microwave integrated circuits.

From the new topics of research activity we can mention:
modelling and computer aided design of microwave
transmission lines and devices;
microwave sensors for industrial applications;
controlling of microwave circuits parameters by means of
optical signals
optoelectronics and microwave devices for data transmission
networks.

1.5. Electronic Materials and Processing Division

Head of the Division

Jerzy Kruszewski, Ph.D., D.Sc.,

Professor,

GR, room 426,
phone: 660 7776

e-mail:kruszewski@imio.pw.edu.pl

Senior academic staff

Jerzy Krupka, Ph.D., D.Sc.,
Mikotaj Baszun, Ph.D.,
Michat Borecki, Ph.D.,
Jerzy Kalenik, Ph.D.,
Ryszard Kisiel, Ph.D.,
Krystyna Lachowska, Ph.D.,
Stanistaw Pietruszko, Ph.D.,
Lullita Pogorzelska, Ph.D.,
Maria Bebtowska, Ph.D.,
Zdzistaw MSczeiski, Ph.D.,
Janusz Rogowski, Ph.D.,
Zbigniew Szczepsski, Ph.D.,

Junior academic staff
Dariusz Grada, M.Sc.,
Agata Jasik, M.Sc.,
Marek Kostana, M.Sc.,
Leszek Ks$ &k, M.Sc.,

Professor,
Assistant Professor
Assistant Professor
Assistant Professor
Assistant Professor

Assistant Professor

Assistant Professor
Assistant Professor
Senior Lecturer
Senior Lecturer

Senior Lecturer
Senior Lecturer

Ph.D. Student
Ph.D. Student
Ph.D. Student

Ph.D. Student

1.6. Optoelectronics Division

Head of the Division

Wiestaw Woliski, Ph.D., D.Sc.,

Full Professor,

GR, room 126,
phone: 660 7532, 625-47-86
e-mail:wolinski@imio.pw.edu.pl

GR-Building of Radio Engineering - ul. Koszykowa 75
GE-Building of Electronics - ul. Nowowiejska 15/19

Technical and administrative staff
Ryszard Biadn

Marek Gutkowski, M.Sc.
Zbigniew Rudkowski

Krystyna Szylko

The research activity of the Division concentrates on
electronic materials and processing. Fundamental and applied
research are carried out. Research groups are organised for defined
tasks.

The main research areas are as follows:

— fabrication and investigation of the following optoelectronic
devices: integrated passive and active lightwave guiding
structures (modulators, bistable switches etc.) and fibre optic
sensors;

— computer engineering for fibre optics;

— new techniques of surface mounted devices on PCB (printed
circuit boards);

— application of thin and thick film technology in gas sensors and
pressure sensors;

— investigation of the electronic structure, stability and optical
properties of amorphous silicon and its devices (thin film
transistors, solar cells, etc.).

— research, design and monitoring of photovoltaic systems,
strategy for development of photovoltaic solar energy.

Senior academic staff

Michat Malinowski, Ph.D., D.Sc., Professor

Pawet Szczepeki, Ph.D., D.Sc., Associate Professor
Tadeusz Adamowicz, Ph.D., Assistant Professor
Jerzy KSsik, Ph.D., Assistant Professor
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Agnieszka Mossakowska-Wyszska, Ph.D., Assistant Professor
Anna Tyszka-Zawadzka, Ph.D.,  Assistant Professor

Piotr Warda, M.Sc., Assistant Professor

Junior academic staff
Krzysztof DzBciotowski, M.Sc.,
Marcin Kaczkan, M.Sc.,
Tomasz Kossek, M.Sc.,
Wojciech Kwaniewski, M.Sc.,
Ryszard Piramidowicz, M.Sc.,
Piotr Witonski, M.Sc.,

Artur Wnuk, M.Sc.,

Ph.D. Student
Ph.D. Student
Ph.D. Student

Ph.D. Student
Ph.D. Student

Ph.D. Student

Ph.D. Student

Technical and administrative staff
Stanistaw Jonak, M.Sc.
Marek Markiewicz

The activity of the Optoelectronics Division is concentrated
on education as well as on various areas of optoelectronic research
in the field of laser physics, laser spectroscopy, laser construction
and laser applications in medicine and air pollution monitoring.

The academic staff of the Division give lectures in
photonics, laser physics, laser technology, laser applications, laser

1.7. Image Processing Division

Head of the Division

Jerzy Wehnicki, Ph.D., D.Sc., Full Professor,
GE, room 156,,
phone: 660 7784, 825-73-61
e-mail: jmr@rekt.pw.edu.pl

Senior academic staff

Hanna Goérkiewicz-Galwas, Ph.D., Senior Lecturer

Junior academic staff

Bartosz Dudziski, M.Sc., Assistant
Grzegorz Kykie%ka, M.Sc., Assistant
Ryszard Pak, M.Sc., Assistant

Ph.D. Student
Ph.D. Student

Przemystaw Baszak
Tomasz Grudniewski

Technical and administrative staff
Barbara Batan, Ph. D. Med.
Jerzy Domaéski, M.Sc.

spectroscopy, integrated optoelectronics and optical computing, all
of which are accompanied by appropriate laboratory class activities
The main research activity of the Division comprises:
solid state laser construction and investigation of their
applications in materials processing;
spectroscopic research of new laser materials, investigation of
the excitation processes in rare earth doped dielectric materials,
research of blue up-conversion laser structures;
theoretical research of laser generation in planar, fibre and
hollow waveguide gas lasers, analysis of light generation in
DFB (distributed feedback) structures and in lasers with non-
linear optical elements, investigation of the statistical properties
of the light generated in various laser structures;
research of light generation in metal vapour gas lasers,
measurement of laser parameters, investigation of light
generation in hollow cathode lasers, analysis of plasma
discharge processes, research of the optogalvanic effect;
optimisation of the construction of ion gas lasers, investigation
of the processes in discharge tube ceramic ion laser and laser
operation in various cavity geometry, investigation of light
generation in ion gas lasers for medical applications.

The main areas of activity of the Division are education
and research, both in the field of the technology of electronic
imaging and of digital image processing. Members of the
academic staff are involved in research and development works
on:
- theoretical principles of image modelling;
numerical methods of image analysis;
implementation of digital image processing for detection,
inspection and identification of objects;
application of image processing methods for diagnostic control
and measurement systems in industry, medicine, research and
commerce.

1.8. Vacuum Science and Technology Group

Senior academic staff
Piotr Szwemin, Ph.D., Assistant Professor,
GR, room 240,

phone: 660 7888, 625 73 95

e-mail:szwemin@imio.pw.edu.pl

Technical and administrative staff
Piotr Karwaiski

The research work of the Vacuum Technology Team is

concentrated on the three main fields:

Junior academic staff
Marek Niewiski, M.Sc.,
Karol Szymaski, M.Sc.,

Assistant
Ph.D. Student

GR-Building of Radio Engineering - ul. Koszykowa 75
GE-Building of Electronics - ul. Nowowiejska 15/19

vacuum metrology (adaptation of Polish rules to European
standards),

gas flow simulation in vacuum systems,

development of CAD of vacuum systems.
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These works are focused on modelling of low pressure standards.

GR-Building of Radio Engineering - ul. Koszykowa 75
GE-Building of Electronics - ul. Nowowiejska 15/19
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1.9. Statistical data

SPECIFICATION 1998 1999 DIFFERENCE
Academic staff 87 85 -2
Full professors 5 3 -2
Professors 4 6 +2
Associate professors 4 3 -1
Assistant professors 25 27 +2
Senior lecturers 8 11 +3
Lecturers 3 1 -2
Assistants and Ph.D. students 38 34 -4
Technical staff 18 17 -1
Administrative staff 5 5 0
Space 3135.3 3213,2 +77,9
Teaching laboratories 1318.7 1275,9 -42.,8
Other laboratories 269.3 341,3 +72
Offices of academic staff 1547.3 1596 +48,7
Computers 148 226 +78
Library resources 9265 9534 +269
Books (number of volumes) 9260 9534 +274
Journals (number of titles subscribed to) 5 0 -5
Teaching activities 65 58 -7
Basic courses 54 a7 -7
Advanced courses 7 8 +1
Special courses 2 2 0
International projects 2 1 -1
Research projects 67 73 +6
Granted by the University 26 32 +6
Granted by State Institutions 20 26 +6
Granted by International Institutions 21 5 -16
Other projects 0 10 +10
Degrees awarded 37 48 +11
D.Sc. degrees 0 1 +1
Ph.D. degrees 2 3 +1
M.Sc. degrees 30 25 -5
B.Sc. degrees 5 19 +14
Publications 166 158 -8
Sci.-tech. books 2 6 +4
Sci.-tech. papers in journals 30 73 +43
Sci.-tech. papers in conference proceedings 89 77 -12
Teaching aids 9 0 -9
Other publications 36 2 -34
Reports 23 49 +26
Research reports 23 30 +7
Other reports 0 19 +19
Patents 2 1 -1
Conferences 111 172 61
Organised by the Institute (number of conferences) 2 1 -1
Organised by the Institute (number of participants) 12 75 +63
Others (number of conferences) 34 36 +2
Others (number of participants from the Institute) 63 60 -3

GR-Building of Radio Engineering - ul. Koszykowa 75
GE-Building of Electronics - ul. Nowowiejska 15/19
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2. STAFF

2.1. Senior Academic Staff

Alfred Henryk SWIT 1928 — 1999
Professor, Member of the Polish Academy of Sciences, Ph.D., D.Sc., Semiconductor Electronics, Microelectronics
Prof. A. Swit was born 1.12.1928 in PozfiaDuring the 1l-nd World War: 3 months in concentration camp in 1941, then slave — Igbour
in German motor-shops until 1945. Secondary school certificate - 1948. Studies: 1-st year - Faculty of Electrical Endineering
at Lodh University of Technology, then at Warsaw University of Technology: engineer degree in radioelectronics (communidation) -
1952, Master of Science - 1956.
Employee in radio industry for one year. Since 1952 employed in Warsaw University of Technology (initially as an apsistant
in Department of Radioelectronics). Doctors dissertation: “Semiconductor Converter from Infrared to Visible Radiation” (Prof]conf. -
J. Groszkowski) — Ph.D.: 25.06.1963. Assistant professor dissertation: “Measurements of Diffusion Length of Minority Carrierdin Thin
Semiconductor Wafers” — D.Sc.: 11.01.1966. Associate professor - 12.05.1970, tenured (full) professor - 5.02.1976.
Scientific activity: semiconductor electronics and microelectronics, dozens of publications in the following research| fields:
semiconductor photoelectric devices (infrared detector PbTe, image converter for night vision devices, model of black body),|transport
phenomena of carriers in semiconductor wafers (original methods of measuring diffusion length and lifetime of excess charge carriers),
p.-n junction (junction capacitance and method of its measurement), bipolar transistors (second breakdown, design methods), fonduction
mechanism in silicon covered by ultra-thin oxide layer. A lot of works resulted in practical research methods or measuring instrufnents.
Teaching activity: semiconductor electronics — first lectures since 1956 (Faculty of Communication, later of Electronics); crgator and
manager of laboratory of semiconductor devices. Author of the handbook “Semiconductor devices” (1968) and co-authpr of its
subsequent editions. Tutor of over 100 Master’s theses, professor conferring 11 doctors degrees.
Highly rich organisational activity:
. In Warsaw University of Technology: Head of the Semiconductor Devices Division (in the Department of Electron Deviceq) 1966-
1968, Head of the Department of Solid State Electronics 1968-1970, Head of the Microelectronics Division 1978-1984, [Director
of the Institute of Electron Technology (actually Microelectronics and Optoelectronics) 1970-1978 and 1984-1999; Deputy Depn 1966-
1969 and Dean 1969-1970 of the Faculty of Electronics, Vice-Rector for General Affairs 1970-1973, Vice-Rector for Research Affairs
1978-1981 and Acting Rector (29.01.1981-23.04.1981).
. In Polish Academy of Sciences: Member of the Academy: Associate - 1976, Full - 1989; in Electronics and Telecommunication
Committee: Member since 1969, Vice-President 1972-1974, President 1974-1981 and since 1996; President of the Programme
Committee of the Electronics and Telecommunication Quarterly; Secretary of the IV-th Department of Technical Sciences 1947— 1990.
Member of the Cosmic Research Committee (since 1978), Member of the Scientific Councils of Institutes: of Biocyberngtics and
Biomedical Engineering and of Basics of the Informatics.
. In other institutions: Member of the Normalisation and Measure Committee (1972 - two terms), Member of the Central Qalifying
Commission for Scientific Staff Affairs (1973 - few terms), Member of the State Awards Committee (1975 - 1987) Membel of the
Science and Technical Progress Committee (1985 - one term), Member of many councils: Scientific Council for RTV Affairs -
President, Scientific and Technical Council attached to the Ministry of Industry — Vice-President and President, Scientific C¢uncil of
the Institute of Electron Technology - President. Vice-President of the Principal Board of the Polish Electrician Associatio} (1972-
1975) and Member of the Programme Committee of the Journal “Elektronika”. Senior Member of the IEEE (1972).
. Winner of many honours for research, teaching and/or organisation activity: Award of the IV-th Department of the Polish Academy
of Sciences - 1965, 9 Awards of the Ministry of the Science, High Education and Technology, tens Awards of the Rector of|[Warsaw
University of Technology, Chivalrous (1973) and Commander’'s (1980) Crosses of the Polish Revival Order, Medals ¢f Merit
for Country Defences, Medal of the National Education Committee (1977) Medal “of Merit for Warsaw”, “Gold Honour M¢dals”
of Principal Technical Organisation and of Polish Electrical Association.
Profesor AlfredSwit died in Warsaw on April the 15-th, 1999.

Tadeusz Adamowicz,M.Sc. ('62), Ph.D. ('73), Quantum Electronics, Gas Dischargespm # 125 GR
Assistant Professor, full time, Optoelectronics Division phone: 660-7778
e-mail: adamowicz@imio.pw.edu.pl
Mikotaj Baszun, M.Sc. ('69), Ph.D.('77), Electronic Sensors, Assistant Professor, full timeom # 371 GE
Electronic Materials and Processing Division phone: 660-7908
e-mail: baszun@imio.pw.edu.pl
Maria Bebtowska, M.Sc. ('63), Ph.D. ('78), Optoelectronic Devices, Senior Lecturer, pasbm # 424 GR
time, Electronic Materials and Processing Division, SEP (‘80 phone: 660-7785
e-mail: beblowska@imio.pw.edu.pl
Romuald B. Beck, M.Sc. ('76), Ph.D. ('82), D.Sc. ('96), Microelectronics, Electronicepom # 336 GR
Associate Professor, full time, Microelectronics Division, Leader of the Technologihone: 625-7329, 660-7534
Diagnostics and Modelling Group ('85-), Member of the Microelectronics Section of fag: 625-73-29
Electronics and Telecommunication Committee of the Polish Academy of Sciersesail: beck@imio.pw.edu.pl
('93-) , Member of IEEE ('97-), Member of Electrochemical Society ('98-)
Michat Borecki, M.Sc. ('91), Ph.D. (' 96), CAD, Optoelectronics, Assistant Professor, fullom # 537 GR
time, Electronic Materials and Processing Division phone: 660-7749
fax: 628-8740
e-mail: borecki@mio.pw.edu.pl
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Tomasz Brazek, M.Sc. ('84), Ph.D. ('89), Microelectronics, Assistant Professor, full time;mails:
Microelectronics Division, temporarily working with Motorola, Austin, Texas USA, tomek@88net.net,
Tomasz_Brozek-RA5590@email.mot.com
Bogdan Galwas, M.Sc.('62), Ph.D. ('69), D.Sc. ('76), Microelectronics, Microwaveoom # 51 GE
Electronics, Full Professor, full time, Microwave Devices Division, Head of Microwaydone: 660-7939, 825-03-93
Devices Division (‘84-), Pro-Rector of Warsaw University of Technology (‘87-90fax: 825-03-93
Director of Ph.D. Studies in Electronics and Telecommunications (‘92-), Membereemail: galwas@imio.pw.edu.pl
Electronics and Telecommunications Committee of the Polish Academy of Sciences
(‘88-), Chairman of the International Management Committee of the International
Travelling Summer Schools (‘91-), Member of Scientific Council of Industrial Institute of
Telecommunications (‘90-), Member of Scientific Council of Institute of
Telecommunications (‘97-), Member of IEEE (‘94-), Member of IACEE ('97-), Member

of SEFI ('97-)
Jan Gibki, M.Sc. (‘74), Ph.D. ('97), Electronics, Automatics, Senior Lecturer, full timepom # 275 GE
Microelectronics Division. phone: 660-75-35

fax: 625-73-29
e-mail: gibki@imio.pw.edu.pl
Hanna Gorkiewicz-Galwas,M.Sc. ('60), Ph.D. ('69), Image Processing Techniques, Senioom # 148 GE
Lecturer, full time, Image Processing Division phone: 660-7780, 825-73-61
e-mail: gorkiewicz@imio.pw.edu.pl
Andrzej Jakubowski, M.Sc. ('63), Ph.D. ('73), D.Sc. ('83), Electronics, Microelectronicspom # 337 GR
Full Professor, full time, Microelectronics Division, Head of Microelectronics Divisiophone: 660-7773, 625-7329
('84-), Member and Vice-Chairman of the Electronics and Telecommunicatifers 625-73-29
Committee of the Polish Academy of Sciences, Head of its Microelectronics Secgemail: jakubowski@imio.pw.edu.pl
('88-), Paaryski Award for Scientific Publications ('96), Editor of “Electron Technology”
(‘89-), Member of Programme Committee of IWSPD (‘96-), MiEL (‘94-), Chairman of
“Diagnostic and Yield” ("98-), Member of Faculty Council (‘84-)
Bernard Jakubowski, M.Sc. ('72), Ph.D.('81), Microelectronics, Microwave Electronicspom # 50 GE
Senior Lecturer, 1/4 time, Microwave Devices Division phone: 660-7939, 825-03-93
fax: 825-03-93
Tomasz Janik, M.Sc. ('91), Ph.D. ('96), Microelectronics, Assistant Professor, full timemom # 233b GR
Microelectronics Division, Foundation for Polish Science Scholarship ('96), Rectqt®ne: 660-7773
Group Award for Scientific Achievements ('96) fax: 625-73-29
e-mail: janik@imio.pw.edu.pl
Zbigniew Jaworski, M.Sc. ('90), Ph.D. ('97), Microelectronics, Assistant Professor, futbom # 354 GE
time, Microelectronics Division, Member of IEEE ('95-) phone: 660-7207
fax: 825-8203
e-mail: z.jaworski@imio.pw.edu.pl.
z.jaworski@ieee.org
Malgorzata Jurczak , M.Sc. ('91), Ph.D. ('97), Microelectronics, Assistant Professor, futbom # 339 GR
time, Microelectronics Division, Rector’s Group Award for Scientific Achivements ('96)phone: 660-7773
fax: 625-73-29
e-mail: jurczak@imio.pw.edu.pl
Jerzy Kalenik, M.Sc. ('79), Ph.D. ('89), Electron Technology, Assistant Professor, full tinmepm # 537 GR
Electronic Materials and Processing Division, Dean's Plenipotentiary for Studetene: 660-7851
Industrial Training ('91-) fax: 628-8740
e-mail: kalenik@imio.pw.edu.pl
Jerzy Kssik, M.Sc. ('67), Ph.D. ('77), Optoelectronic, Laser technology, Assistant Professoom # 125A GR
full time, Optoelectronics Division phone: 660-7145
e-mail: kesik@imio.pw.edu.pl
Ryszard Kisiel, M.Sc. ('74), Ph.D. ('83), Electron Technology, Assistant Professor, full timepm # 425 GR
Electronic Materials and Processing Division, Member of Editorial Board of "Elektronikatione: 660-7852
('94-), Member of ISHM Poland Chapter ('87-) fax: 628-8740
e-mail: kisiel@imio.pw.edu.pl
Jerzy Krupka, M.Sc. ('73), Ph.D. ('77), D.Sc. ('89), Microwave Theory and Techniquaom # 364 GE
Professor, full time, Electronic Materials and Processing Division, Member of the Facpltpne: 660-7693
Council ('89-), Member of Editorial Board of IEEE Trans. Microwave Theory Tech. ('94fax: 25-30-55
e-mail: krupka@imio.pw.edu.pl
Jerzy Kruszewski, M.Sc. ('61), Ph.D. ('70), D.Sc. ('86), Electron Technologypom # 426 GR
Optoelectronic, Professor, full time, Electronic Materials and Processing Division, Hpadne: 660-7776
of Electronic Materials and Processing Division ('86-), Member of the Faculty Committizec: 660-7776
of Scientific Investigation, of Curriculum ('90-), Member of Polish Chapter SPIE (‘82e}mail: kruszewski@imio.pw.edu.pl
Member of Mat. Research Society ('90-), Member of Polish Committee of Optoelectronics
(86-)
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Wiestaw Kuzmicz, M.Sc. ('70), Ph.D. ('74), D.Sc. ('86), Microelectronics and VLSI Designgom # 355 GE
Professor, full time, Microelectronics Division, Member of the Faculty Council ('87phone: 660-7207
Member of the Faculty Council Research Committee ('93-), Member of the Factdty: 825-82-03
Council Awards Committee ('96-), Member of the Scientific Council, Institute of Electrermail: wbk@imio.pw.edu.pl
Technology ('95-), Member of the Committee for Electronics and Telecommunication of
the Polish Academy of Sciences ('93-), Member of IEEE ('85-)
Krystyna Lachowska, M.Sc. ('64), Ph.D. ('80), Electron Technology, Assistant Professoopm # 428 GR
full time, Electronic Materials and Processing Division phone: 660-7851
e-mail: lachowska@imio.pw.edu.pl
Lidia tukasiak, M.Sc. ('88), Ph.D. ('94), Microelectronics, Assistant Professor, full timmom # 362 GE
Microelectronics Division, Rector's Award for Scientific Achievements (‘96), Scientifithone: 660-7907
Secretary of the Microelectronics Section of the Electronics and Telecommunicatzon 625-73-29

Committee of the Polish Academy of Sciences (‘96-) e-mail: lukasiak@imio.pw.edu.pl
Jozef Maciak, Eng. ('68), M.Sc. ('88), Electronics, Electronics Measurements, Lecturer, ftdom # 274 GE
time, Microelectronics Division. phone: 660-77-75

fax: 625-73-29
e-mail: maciak@imio.pw.edu.pl
Bogdan Majkusiak, M.Sc. ('79), Ph.D. ('85), D.Sc. (91), Microelectronics, Professor, futbom # 233a GR
time, Microelectronics Division, Associate Dean for Academic Affairs ('96-99), Senjainone: 660-7773; 625-7329
Associate Dean (‘99-), Member of Faculty Council ('92-), Member of Curriculufax: 625-73-29
Committee  ('93-99), Member of the Joint Undergraduate and Graduate Admissionail: majkusiak@imio.pw.edu.pl
Committee ('94-96), Member of Education Committee (96-), Scientific Secretary of the
Microelectronics Section of the Electronics Telecommunication Committee PAN ('89-'96)
and member (‘96-), Member of the IEEE ('92-)
Michat Malinowski, M.Sc. ('79), Ph.D. ('85), D.Sc. ('90), Electronic, Optoelectronicpom # 0 GR
Professor, full time, Optoelectronics Division, Member of Faculty Council ('90-), Memh#hrone: 660-7783
of Curriculum Committee | ('94-), Member of SEP Society of Polish Electricians ('96-) fax: 621-8740
e-mail: malinowski@imio.pw.edu.pl
Zdzistaw Maczeyski, M.Sc. ('66), Ph.D. ('75), Magnetic Measurement and Instrumentationom # 367, 112 GE
Senior Lecturer, full time, Electronic Materials and Processing Division, Associate Deaone: 660-7901, 660-7911, 25-37-58
for Faculty Students Affairs ('96-), Member of the Faculty Council ('81-) fax: 825-19-84
e-mail: maczenski@imio.pw.edu.pl.
Agnieszka Mossakowska-Wyszyska, M.Sc. ('91), Ph.D. ('96), Optoelectronics, Quanturroom # 120 GR
Electronics, Assistant Professor, full time, Optoelectronics Division, Secretary of Optieene: 660-7246
Electronics Section of the Electronics and Telecommunication Committee of the Pdhsh628-8740

Academy of Sciences ('96-), Member of SEP Society of Polish Electricians ('96-) e-mail: a.mossakowska@imio.pw.edu.pl
Mariusz Niewczas, M.Sc. ('88), Ph.D. ('96), Microelectronics, CAD, Assistant Professagom # 357 GE
full time, Microelectronics Division, Member of IEEE ('88-) phone: 660-7207

fax: 825-82-03
e-mail: mn@imio.pw.edu.pl
Stawomir Palczewski,M.Sc. ('88), Ph.D. ('95), Microelectronics, Microwave Electronicspom # 56 GE
Assistant Professor, half time, Microwave Devices Division, phone: 660-7949
Andrzej Pfitzner, M.Sc. (‘74), Ph.D. (‘78), D.Sc. ('99), Microelectronics, Senior Lecturerpom # 360 GE
full time, Microelectronics Division, Deputy-Director for Teaching Affairs (‘91-'99)phone: 660-7207
Director of the Institute (‘99-), Member of the Faculty Council (‘90-), Member of thfax: 825-82-03
Dean's Financials Commission ('93-99), Member of the “MIXDES” Internationamail: apf@imio.pw.edu.pl
Programme Committee (‘94-) (Mixed Design of Integrated Circuits and Systems),
Member of the Programme Committee of the Conference "Electron Technology” (‘99-),
Member of the Microelectronics Section of the Committee for Electronics and
Telecommunication of the Polish Academy of Sciences ('99-)
Stanistaw M.Pietruszko, M.Sc.('71), Ph.D. ('81), Microelectronics and Semiconductongom # 26 GR
Photovoltanics, Assistant Professor, full time, Electronic Materials and Procesgihgne: 660-7782
Division, Member of Materials and Technology Section of the Electronics afak: 628-8740
Telecommunications Committee of Polish Academy of Sciences ('86-), Member ofafraail: pietruszko@imio.pw.edu.pl
Polish Chemical Society ('88-), Member of Polish Committee of Optoelectronics ('90-),
Associate Member of the International Centre for Theoretical Physics, Trieste, Italy
('91-), Member of American Physics Society ('87-), Member of Materials Research
Society, USA ('87-), Member of International Solar Energy Society ('88-), Member
of International Association for Solar Energy Education ('92-), Founder Member of World
Renewable Energy Network ('92-), Member of Editorial Board of WREN News Letter,
Member of IEEE ('90-), Member of International Steering Committee of the World
Renewable Energy Congress ('90-), Member of International Organising Committee of
ENERGEX ('93-), Expert of European Communities in the area of renewable energy
("97-) and for evaluation project in 5FP (‘99-)
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Jerzy K.Piotrowski, M.Sc. ('75), Ph.D. ('88) with honours, Microwave and Lightwaveoom # 52 GE
Techniques, Assistant Professor, full time, Microwave Devices Division, Member of IEgiione: 660-5394
('89-) fax: 825-03-93
e-mail: j.piotrowski@imio.pw.edu.pl
Zbigniew Pio6ro, M.Sc. ('71), Ph.D. ('75), Electronics, Microelectronics, Assistant Professarom # 362 GE
0,33 time, Microelectronics Division. phone: 660-7907
fax: 625-73-29
e-mail: zbyszekp@abmicro.com.pl
Elzbieta Piwowarska, M.Sc. (‘83), Ph.D. (‘95) with honours, Microelectronics, Assistanbom # 359 GE
Professor, full time, Microelectronics Division, Deputy-Director for Teaching Affaigghone: 660-7207
('99-), Member of the Dean's Financial Commission ('99-), Member of the Faculty Coufeit 825-82-03
('96-), Rector's Award for Scientific Achievements ('96) e-mail: piwowarska@imio.pw.edu.pl
Witold Pleskacz, M.Sc.('83), Ph.D. ('95) with honours, Microelectronics, CAD, Assistarmoom # 359 GE
professor, full time, Microelectronics Division, Rector's Award for Scientifiphone: 660-7207
Achievements. fax: 825-82-03
e-mail: pleskacz@imio.pw.edu.pl
Julitta Pogorzelska, M.Sc.('60),Ph.D.('76), Electron Technology, Assistant Professor, futbom # 53 GE
time, Electronics Materials and Processing Division, Secretary of Polish Associatiophaine: 660-7994
Synergetic ('92) fax: 825-30-55
e-mail:pogorzelska@imio.pw.edu.pl
Janusz Rogowski,M.Sc. ('62), Ph.D. ('77), Magnetic Measurement and Instrumentatiooom # 367 GE
Senior Lecturer, full time, Electronic Materials and Processing Division phone: 660-7901
e-mail: rogowski@imio.pw.edu.pl
Andrzej Rosi$ ski, details not available at the time of publication
Jerzy Ruzyho, Jerzy Ruzyllo, M.Sc. ('71), Ph.D. ('77), D.Sc. ('83), Microelectronics;mail: jxré@psu.edu
Associate Professor, for several years onthe faculty of the Institute of Microelectronics and
Optoelectronics, Warsaw University of Technology, currently Professor of Electrical
Engineering and Materials Science and Engineering at the Pennsylvania State University,
Fellow of the Electrochemical Society, member of several U.S. and international
committees and organizations, since 1989 Chairman and Editor of Proceeding of the series
of International Symposia on Cleaning Technology in Semiconductor Device
Manufacturing held biannually under the auspices of the Electrochemical Society;
member of the Executive Committee of Electronics Division of the Electrochemical
Society, Group Leader SEMATECH's Strategic Planning on Wafer Cleaning Technology;
member of Program Committees of several national and international conferences
including IEEE International Electron Device Meetings and UCPSS in Belgium,
consultant to semiconductor industry in the United State and abroad, author and co-author
of over 200 papers and conference presentations.
Antoni Siennicki, M.Sc. ('68), Ph.D. ('90), Solid State Electronics, Senior Lecturer, fubom # 284 GE
time, Microelectronics Division, Member and Scientific Secretary of the Electronics gitbne: 660-7535

Telecomunication Committee of the Polish Academy of Sciences ('78-'83) e-mail: siennicki@imio.pw.edu.pl
Jerzy Skulski, M. Sc. ('70), Microwave Electronics, Senior Lecturer, full time, Microwav®oom # 54 GE
Devices Division Phone: 660-7348

Fax. 825-03-93
e-mail: jskulski@imio.pw.edu.pl
Pawel Szczepfaski, M.Sc. (81), Ph.D. ('88), D.Sc. ('94), Optoelectronics, Associateom # 119 GR
Professor, full time, Optoelectronics Division, Member of Faculty Council ('94-), Memb#rone: 660-7246
of SEP Society of Polish Electricians ('96-) e-mail: p.szczepanski@imio.pw.edu.pl
Zbigniew Szczepdski, M.Sc. ('62), Ph.D. ('71), Electronics Technologies, Senior Lectureoom # 242 GR
full time, Electronic Materials and Processing Division, Member of Scientific Committpeone: 660-7704
of IMAPS Poland - Chapter ('94-), Member of ISHM Poland Chapter ('92-), Vickx: 628-8740
President of IMAPS-Poland (‘97-) e-mail: z.szczepanski@imio.pw.edu.pl
Piotr Szwemin, M. Sc. ('64), Ph.D. ('75), Vacuum Science and Technology, Assistaimom # 240 GR
Professor, full time, Vacuum Technology Group, Deputy-Director for Research Affgitsone: 625-7395
('92-), Member of Program Committee of EVC 5 and EVC 7, Chairman of Orfax: 628-8740
Committee 4KKTP, 5KKTP (‘96-'99), Member of Program Committee of 4KKTP and&mail: szwemin@imio.pw.edu.pl
KKTP, Member of Executive Council of PVS (‘82-), Chairman of Vacuum Science
Division of PVS (‘96-), Member of VSD of IUVSTA (‘93-).
Anna Tyszka-Zawadzka, M.Sc. ('91), Ph.D. ('96), Optoelectronics, Quantum Electroniagom # 120 GR
Assistant Professor, full time, Optoelectronics Division, Secretary of Committee fiione: 660-7246
Masters Examinations in the Institute of Microelectronics and Optoelectronics (‘9€ak: 628-8740

Member of SEP Society of Polish Electricians ('96-) e-mail: a.tyszka@imio.pw.edu.pl
Piotr Warda, M.Sc. ('89), Ph.D. ('98), Optoelectronics, Assistant Professor, full timepm # 125A GR
Optoelectronics Division phone: 660-7145

e-mail: warda@imio.pw.edu.pl
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Aleksander Werbowy, M.Sc. ('94), Ph.D. ('99), Microelectronics, Assistant Professor, 1/2room # 233a GR
time, Microelectronics Division. phone: 660-7773; 625-7329
fax: 625-73-29
e-mail: werbowy@imio.pw.edu.pl
Wiestaw Wolinski, B.Sc. ('52), M.Sc. ('55), Ph.D. ('64), D.Sc. ('68), Optoelectronics, Lageom # 126 GR
Techniques, Full Professor, full time, Optoelectronics Division, Head of Optoelectrormibene: 660-7532, 625-4786
Division ('70-), Chairman of Committee for Masters Examinations in the Institute fak: 628-8740
Microelectronics and Optoelectronics ('86-), Chairman of Committee for Ph.D. Degrees-mail: wolinski@imio.pw.edu.pl
the Institute of Microelectronics and Optoelectronics (‘90-), Member of Faculty Council
('68-), Chairman of FEIT Committee on Faculty Organisation (‘90-), Member of Senate
Committee on Research ('90-), Head of Priority Research Programme of Warsaw
University of Technology-Photonic Engineering ('95-), Member of the Polish Academy of
Sciences ('91-), Co-chairman of Committee for Electronics and Telecommunication
('93-), Chairman of Optoelectronics Section of Committee on Electronics and
Telecommunication ('90-), Editor in Chief of “Kwartalnik Elektroniki i Telekomunikacji”
('85-), Member of SEP Society of Polish Electricians ('78-), Full Member of TNW
Warsaw Science Society ('84-), Member of the International Society of Optical
Engineering SPIE ('88-), Chairman of Polish Committee on Optoelectronics SEP ('87-),
Chairman of Research Council COBR POLAM (‘90-), Member of Research Council of
the Institute of Vacuum Technology ('90-), Member of Research Council of the Institute of
Applied Optics ('78-), Chairman of Prog. Council of the Journal “Elektronika” ('78-),
Chairman of Prog. Council of the Journal “Optoelectronics Review” ("96-)
Adam Wojtasik, M.Sc.(‘83), Ph.D.(‘95) with honours, Microelectronics Division, CADyoom # 353 GE
Assistant professor, full time, Microelectronics Division, Rector’'s Award for Scientiffthone: 660-7207
Achievements. fax: 825-82-03
e-mail: wojtasik@imio.pw.edu.pl
Jerzy WoS$nicki, M.Sc. ('70), Ph.D. ('79), D.Sc. ('88), Image Processing Techniques, Fathm # 156 GE
Professor, full time, Image Processing, Head of Image Processing Division ('87-), Deghofe: 660-77-84, 825-73-61
the Faculty of Electronics and Information Technology ('90-'96), Rector of Warstax: 660-77-84
University of Technology ('96-), Member of the Advisory Board: of the Ministry of Postmail: jmr@rekt.pw.edu.pl
and Communication ('92-'96), of the Ministry of Education ('93-), Member of the
Scientific Council of the Institute of Vacuum Technology ('91-'96), Member of the
Program Council of Higher Education and Research, Institute of Public Affairs (‘95-'99),
Governmental Expert of UNESCO ('96, '99), Chairman of the Science and Education
Committee of the Union for Freedom Political Party (‘94-'96), Fellow of IEE (‘95-),
Member of the Polish Section of SPIE (‘89-'‘90), Member of Presidential Board of Polish
Committee for Optoelectronics (‘90-), Member of Committee for Electronics and
Telecommunication of the Polish Academy of Sciences (‘89-), Deputy-President of the
Conference of the Rectors of Polish Academic Schools (‘97-), Chairman of the Committee
on Legislation of Science and Education (‘97-'99), President of the Conference of the
Rectors of Polish Universities of Technology (‘97-'99), President of the Conference of the
Rectors of Polish University of Technology (‘99-), Member of National Council for
European Integration (‘99-), Member of National Consultative Council for Reforms in
Education (‘99-), Member of Editorial Board of Higher Education in Europe — published
by UNESCO ('99-), Member of International Fellow-Up Committee of UNESCO World
Conference on Higher Education (‘99-)
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2.2. Junior Academic Staff

Name Degree Position Phone number
Przemystaw Baszak M.sc. Ph.D. Student 660-7981
Piotr Brzozowski M.Sc. Ph.D. Student 660-7773
Jarostaw Dawidczyk M.Sc. Assistant 660-7949
Tomasz Rbski M.Sc. Ph.D. Student 660-7773
Krzysztof Domaski M.Sc. Ph.D. Student 660-7773
Bartosz Dudz#iski M.Sc. Assistant 660-7780
Krzysztof Dzkciotowski M.Sc. Ph.D. Student 660-7778
Tomasz Grudniewski M.Sc. Ph.D. Student 660-7981
Mirostaw Grygolec M.Sc. Assistant 660-7207
Dariusz Grzda M.Sc. Ph.D. Student 660-7908
Grzegorz Janczyk M.Sc. Ph.D. Student 660-7207
Agata Jasik M.Sc. Ph.D. Student 835-30-41 w. 165,136
Marcin Kaczkan M.Sc. Ph.D. Student 660-5047
Kamil Kosiel M.Sc. Ph.D. Student 660-7773
Tomasz Kossek M.Sc. Ph.D. Student 660-7246
Marek Kostana M.Sc. Ph.D. Student 660-7782
Andrzej Krzysztofik M.Sc. Assistant 660-7949
Leszek Kshrek M.Sc. Ph.D. Student 660-7908
Grzegorz Kukietka M.Sc. Assistant 660-7780
Wojciech Kwaniewski M.Sc. Ph.D. Student 660-7778
Jacek Laskowski M.Sc. Ph.D. Student 660-7207
Adam Lejman M.Sc. Ph.D. Student 660-7207
Jozef Maciak M.Sc. Lecturer 660-7775
Maung Than Htun Aung M.Sc. Ph.D. Student 660-7773
Robert Miklas M.Sc. Ph.D. Student 660-7207
Marek Niewiski M.Sc. Assistant 660-7781
Ryszard Paik M.Sc. Assistant 660-7780
Zbigniew Piékowski M.Sc. Ph.D. Student 660-7949
Ryszard Piramidowicz M.Sc. Ph.D. Student 660-5047
Jerzy Skulski M.Sc. Lecturer 660-7348
Zenon Szczepaniak M.Sc. Assistant 660-7949
Stawomir Szostak M.Sc. Ph.D. Student 660-7907
Karol Szymaski M.Sc. Ph.D. Student 660-7781
Jakub Walczak M.Sc. Ph.D. Student 660-7773
Andrzej Wielgus M.Sc. Assistant 660-7207
Artur Wnuk M.Sc. Ph.D. Student 660-5047
Andrzej Wojtkiewicz M.Sc. Ph.D. Student 660-7773
Agnieszka Zagba M.Sc. Assistant 660-7773

GR-Building of Radio Engineering - ul. Koszykowa 75
GE-Building of Electronics - ul. Nowowiejska 15/19
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2.3. Technical and Administrative Staff

Name Degree Position Phone number
Barbara Batan Ph.D. Med. Senior Specialist 660-7981
Ryszard Biada Senior Foreman 660-7851
Witold Ciemiewski Senior Technician 660-7773
Kazimierz Dalbiak Senior Technician 660-7773
Jerzy Domaski M.Sc. Senior R&D Engineer 660-5419
Jerzy Gempel M.Sc. Senior R&D Engineer 660-7207
Marek Gutkowski M.Sc. Senior R&D Engineer 660-7779
Jan Gutowski Supply Manager 660-7708
Irena GuzewicSmiech Secretary for Teaching 660-5349
Urszula Piotrkowicz Accountant 660-7708
BoSena Janus Senior Clerk 660-7939
Stanistaw Jeszka M.Sc. Senior R&D Engineer 660-7207
Stanistaw Jonak M.Sc. Senior R&D Engineer 660-7778
Piotr Karwaiski Senior Foreman 660-5479
Krzysztof Krogulski Senior Technician 660-7535
Marek Markiewicz Senior Technician 660-7778
Jadwiga Radzyska Secretary 660-7777
Zbigniew Rudkowski Senior Foreman 660-7908
Marcin Sadowski M.Sc. Senior Technician 660-7207
Wojciech Skulski Senior Foreman 660-5479
Anna Sikorska Finance Manager 660-7243
Krystyna Szylko Senior Foreman 660-7851
AndrzejSmiech M.Sc. Deputy-Director for Technicpl 660-7777

and Administrative Affairs

Matgorzata Trzaskowska Senior Technician 660-7773
Andrzej Watkanis M.Sc. Senior Technician 660-7207

GR-Building of Radio Engineering - ul. Koszykowa 75
GE-Building of Electronics - ul. Nowowiejska 15/19
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3. TEACHING ACTIVITIES

3. TEACHING ACTIVITIES

3.1. Basic Courses

[Edui]

[Edu?]
[Edu3]
[Edu4]

[Edu5]

[Edus]
[Edu7]

[Edu8]
[Edu9]
[Edul0]
[Edul1]
[Edul2]
[Edul3]

[Edul4]
[Edul5]
[Edu16]
[Edul7]
[Edu18]
[Edu19]
[Edu20]
[Edu21]
[Edu22]
[Edu23]
[Edu24]
[Edu25]

[Edu26]
[Edu27]
[Edu28]
[Edu29]

[Edu30]
[Edu31]
[Edu32]
[Edu33]
[Edu34]

[Edu35]
[Edu36]
[Edu37]
[Edu38]
[Edu39]
[Edu40]
[Edu4i]
[Edu42]
[Edu43]
[Edu44]
[Edu4s]
[Edu46]
[Edu47]

Application of Matlab in Calculation Methods (Matlab w zastosowanych metodach obliczeniowydIMO , Mikotaj
Baszun

Basics of Vacuum TechnicgPodstawy techniki prani), PTP, Piotr Szwemin

Basics of Optics(Podstawy Optyki)POPT, Kazimierz Gniadek

CAD for PCB (PADS) (Wspomaganie komputerowe projektowania obwoddéw drukowanyB)DS, Ryszard Kisiel,
Jerzy Kalenik

Characterisation of Microelectronic Structures and Technologies (Charakteryzacja struktur i technologii
mikroelektronicznych)CSTM, Bogdan Majkusiak

Characterisation of Solid State(Metody badania ciata stateg®CS, Piotr Szwemin

Computer Aided Design and Manufacturing of Microwave Circuits (Komputerowe projektowanie i realizacja ob#dw
mikrofalowych),KPROM , Stawomir Palczewski

Electronics 1 (Elektronika 1) ELKA1 , Andrzej Jakubowski, Andrzej Pfitzner

Electronics 3 (Elektronika 3) ELKA3 , Wiestaw Kwmicz

Fundamentals of Microprocessor TechniquegPodstawy techniki mikroprocesorowe])MIK , Lidia tukasiak
Fundamentals of Solid State Electronicg{Elektronika ciata stategoELCS, Jan Szmidt, Witold Pleskacz

Fundamentals of Solid State Electronics 2(Elektronika Ciata Statego 2[LCS2, Zdzistaw Mzczezski, Janusz Rogowski
Hardware Implementation of Algorithms in VLSI Circuits (Sprztowa implementacja algorytméw w uktadach VLSBAV,
Krystyna Siekierska (Institute of Electron Technology)li¢ta Piwowarska

High Frequency Techniqueg(Podstawy techniki w.cz.))WCZ , Bogdan Galwas

Hybrid Integrated Circuits Technology (Technologia hybrydowych uktadéw scalonycfiHUS, Zbigniew Szczepeski
Integrated Optoelectronics(Optoelektronika zintegrowanadZT, Michat Malinowski

Introduction to the UNIX System (Uzytkowanie systemu UNIX)JSUX, Andrzej Wielgus

Laser Applications (Zastosowania laserowJL A , Jerzy Kzsik

Laser Engineering (Technika laserow)TL , Faculty of Applied Physics and Mathematics WUT, Tadeusz Adamowicz
Laser Physics(Fizyka laserow)FLA , Pawet Szczepgaki

Laser Physics2 (Fizyka laserow 2)FFL2, Pawet Szczepgaki

Logic Circuits (Uktady logiczne) UKLO , Institute of Control and Computation Engineering WUT, Adam Wojtasik
Materials, Elements and Design of Electronic Equipment(Materialy, elementy i konstrukcjeMEIK , Ryszard Kisiel
Materials, Elements and Design of Electronic Equipment ZMaterialy, elementy i konstrukcje2MIEiK2 , Ryszard Kisiel
Methods and Algorithms for Design Automation of VLSI circuits (Metody i algorytmy automatyzacji projektowania struktur
scalonych)MAPS, Adam Wojtasik

Microelectronics Development Trends(Kierunki rozwoju mikroelektroniki)KRM , Andrzej Jakubowski

Microwave and Optowave Integrated Circuits (Mikrofalowe i optofalowe uktady scalondy)OUS, Jerzy Piotrowski

Models and Systems of Image Processiri§ylodele i systemy przetwarzania obraz6MSPO, Jerzy Wanicki

Noise Reduction in Electronics SystemgMinimalizacja zaktoce w aparaturze i systemach elektronicznycijJZA ,
Zdzistaw Mzczezski

Numerical Methods (Metody numeryczne)VINM , Institute of Electronic Fundamentals WUT, Jerzy Krupka

Object Programming in Java (Praktyka programowania obiektowego w Ja®®0J., Adam Wojtasik

Operating Systems 1(Systemy operacyjne 150P1 Andrzej Wielgus

Optowave Telecommunication(Telekomunikacja optofalowa],EOP, Bogdan Galwas

Photoelectric  Phenomena in  Semiconductors (Zjawiska fotoelektryczne w  potprzewodnikach), ZFPP,
Stanistaw Pietruszko

Photonics’ Fundamentals(Podstawy fotoniki) FOT, Michat Malinowski, Wiestaw Woliski

Physical Fundamentals of Information ProcessindFizyczne podstawy przetwarzania informadiPI, Bogdan Majkusiak
Physics of Solid StatgFizyka ciata stalego};CSR, Jan Szmidt

Programming (Programowanie)ROG, Adam Wojtasik, Marek Niewiski

Quality and Productivity Management (Zarzzdzanie produktywniz i jakozciz), ZPJ, Julita Pogorzelska

Quality in Design and Manufacturing (Jakazzw procesach projektowania i wytwarzanidlpPW, Zdzistaw Mzczezski
Semiconductor DevicegPrzyrzdy potprzewodnikowe)PPR, Andrzej Jakubowski

Semiconductor Devices for Optoelectronic$P 6tprzewodnikowe elementy optoelektroniczriRQE, Pawet Szczepgaski
Silicon Thin Films (Cienkie warstwy krzemowel;WK , Stanistaw Pietruszko

Surface Mounting Technology(Technologia montas powierzchniowego)TMP, Ryszard Kisiel

Technology of Integrated Circuits Fabrication (Technologia monolitycznych uktadéw scalonych)yMUS, Romuald Beck
Thin Film Material Engineering (Cienkowarstwowa igynieria materialowa)CIM , Jerzy Kruszewski

VLSI Design in Stansard Cell Style (Projektowanie uktadéw scalonych VLSI w stylu komérek standardowyBiyy'S,
Zbigniew Jaworski

3.2. Advanced Courses
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[Edu48]
[Edu49]
[Edu50]
[Edu51]
[Edu52]
[Edu53]

[Edu54]
[Edus5]

Advanced Microelectronic and Optoelektronic Technologies (Zaawansowane technologie mikroelektroniczne
i optoelektronczne)? TMO , Romuald Beck

Advanced Physical Fundamentals of Optoelectronics(Zaawansowane podstawy fizyczne optoelektronik)PFO,
Pawet Szczepeki

Design of VLSI Circuits (Projektowanie struktur scalonych VLSPSSV, Wiestaw KiSmicz

Digital Image Processing(Cyfrowe przetwarzanie obraz6wjPOO, Jerzy Wanicki

Electronic and Photonic Devices for Telecommunication(Przyr&dy elektroniki i fotoniki dla telekomunikacji)PEFT,
Bogdan Galwas

Integrated Optoelectronic Circuits and Optical Logic Circuits (Zintegrowane uktady optoelektroniczne i optyczne uktady
logiczne),ZOUL , Michat Malinowski

Physical Fundamentals of NanoelectronicgPodstawy fizyczne nanoelektronil@FN, Bogdan Majkusiak

Semiconductor Structures for VLSI and ULSI Circuits (Struktury potprzewodnikowe dla uktadow VLSI i ULSIFPVU,
Andrzej Jakubowski

3.3. Courses in English

[Edu56]
[Edu57]

Electronics 1,Bogdan Majkusiak
Physics 3 Bogdan Majkusiak

3.4. International Co-operation in Education

[Edu58]

Education of Microtechnology (EMIT) TEMPUS-PHARE S_JEP-11298/96. Contractor: Jan Szmidt, September 1996 — August
1999
Partners:

Technical University of L6 Institute of Electronics (PL) - Coordinator

Technical University of £6§ Institute of Materials Science & Engineering (PL)

Warsaw Universitu of Technology, Institute of Microelectronics & Optoelectronics (PL)

Warsaw University of Technology, Faculty of Materials Science & Engineering (PL)

Technische Universitat Berlin, Institut fur Mikroelektronik & Festkorperelektronik (D)

Technische Univeritat Brunschweig, Institute fur Elektrophysik (D)

State University of Gent, Department of Electronics (B)

Ecole Catholique d’Arts et Metiers, Service Materiaoux Lab. (F)

European Commission Join Research Centre, Institute for Advanced Materials (1)

The general objective of the project is related to the introduction of new degree courses and restructuring of existing degree
courses leading to the development of the teaching ability in the area of miunolegy in the Polish universities involved in

the proposed project. During our contacts with industry we were often informed that the knowledge of new graduated engineers
in the area of microtechnology is not satisfacory in view of the needs of modern industry.

The technological laboratory, adequate for students training, is rhe lab of any microtechredobing. We estabilished,
therefore, the preparation of such a technological base of our teaching activity as the very important objective of the project. In
Warsaw Univerity of Technology, there exist already some labs with relevant technological equipment at the Institute of Micro-
& Optoelectronics and the Faculty of Materials Engineering and they can be used as that base after small investment. In
Technical University of Lodz, such a base must be just created. It will be founded at the Institute of Electronics as the
Microtechnology Education Centre (MEC) which will serve all faculties of the University as the base for all the courses in the
area of microtechnology.

CoNoA~AWDE
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4. RESEARCH PROJECTS

4. RESEARCH PROJECTS

4.1. Projects Granted by the University

[Prot1]

[Prol.1]

[Prol.2]

[Prot1.3

[Prol.4]

[Prol.5]

[Protl.6

[Prol.7]

The Development of Processing and Testing Methods of the Electronic Devices and Materials for Microelectronics and|

Optoelectronics (Rozw6j metod wytwarzania i badania materiatobw i pragaw w dziedzinie mikroelektroniki
i optoelektroniki) Alfrednwit - project leader, May 1998 - May 1998ub-projects:

An Intelligent Sensor For Liquid Type Detection (Inteligentny czujnik wyrdniajacy ofrodki ciekte), sub-project leader:
Jerzy Kruszewski, co-workers: Maria Beblowska, Michat Borecki

The construction working principles of an intelligent sensor capable of distinguishing water, alcohol and oil has been
elaborated. The sensor consists of intensity fiber head, lift and computer measurement device with a detection block. The
detection block has an implemented neural network capable of distinguishing the detected medium. The detection is based on
the processed data from measurement cycle. One cycle consists of head submerging, submersion, emerging and emergence |
detected medium. In this way various physical phenomena are observed in measurement signal. The detector head is the
ending of large core polymer optical fiber. The head works on the Fresnel reflection intensity basis.
Analysis, Realisation And Measurement Of Optical Link With Transmission Of Subcarier (Analiza, wykonanie
i badanie 4cza optycznego z modulaapa podndnej), sub-project leader: Bogdan Galwas

The low loss, low cost, light weight, immunity to electromagnetic interference and extremely high bandwidth make optical
fiber an excellent medium for transmission of microwave signals and data. The essence of optical link with transmission of
subcarier is to take all the modulating, demodulating, multiplexing and demultiplexing functions and perform them
electrically. The only optical functions that remain are optical generation using a laser, optical transmission over an optical
fiber and optical detection using a photodetector. The electrical components are cheaper and more reliable than optical ones,
but optical transmission take the advantage of low fiber attenuation. The developed optical link was successfully used for
transmission of data between different points of measurement systems.
Application Of Defected Layers For Lateral Oxidation Of Silicon (Wykorzystanie poziomu zdefektowanego do utlenianip
krzemu w kierunku horyzontalnym), sub-project leader: Romuald B.Beck, co-workers: Andrzej Jakubowski, Matgorzata
Jurczak, Agnieszka Zalna, Kazimierz Dalbiak, Witold Ciemiewski, Malgorzata Trzaskowska

The experimental study of the feasibility of achieving SOI type substrates by lateral oxidation of silicon monocrystalline
substrate. The study concentrates on etching windows to ohtaess to damaged layers. The experiments proved that this
cannot be achieved by wet etching, however dry etching methods could be the solution to the problem.
Design And Technology Of The Thick Film Piezoresistive Pressure SensdOpracowanie konstrukcji i technologii
piezorezystywnego ceramicznego czujnikan@nia), sub-project leader: Zbigniew Szczega, co-workers: Ryszard Kisiel,
Jerzy Kalenik, Ryszard Biady Krystyna Szylko

The piezoresistivity in thick film resistore is utilized in piezoresistive pressure sensor as well as sensors which allow the
forces dedection.

For this purpose a new resistive paste with high gauge factor (GF) has been elaborated with cooperation of Institute gf
Electronic Materials Technology.

A simple GF measurement method has been designed. A few selected pastes were tested for comparison and fheir GF
coefficients were evaluated. On the base of elaborated paste, a model of piezoresistive pressure sensor has been degigned al
tested A newly developed paste was verlfled on ceramic membrane giving a favourable sensor mem

ties wer
h were
ressure

ted.
Extension Of Hardware And Software Possibilities Of The Image Processing Systems Laboratof)Rozszerzenie bazy
sprzitowej i programowej w laboratorium sytemOw przetwarzania obrazéw), sub-project leader: Hanna Gérkiewicz-Galwas.

The aim of the project was to configure new experimental systems in Laboratory of Image processing Systems. They will be
used for analysis of image sequences to detect moving objects and for the acquisition of images from the distant sources. Both
systems have been supported by specially developed numerical programs.

Fuzzy Logic Controllers Realisation On ARM Microprocessor (Realizacja sterownikéw dziakgjych w oparciu o zasady |
logiki rozmytej z wykorzystaniem mikroprocesora ARM), sub-project leader: Zbigniew Jaworski, co-workers: Wiestaw
Kunmicz, Andrzej Watkanis, Andrzej Wielgus

The goal of this work was to determine applicability of microprocessors from the ARM family to rate-adaptive heart
pacemakers. The fuzzy logic based control algorithm for pacemakers, developed earlier in another project, has been
programmed in several versions, in order to determine the size of the code, the accuracy and the number of clock cycles
necessary to complete a single run of the algorithm and the power consumption.

Measurement Of Electromagnetic Properties Of Ferrits And Ferroelectric Ceramic Versus Temperature(Badania
termiczne ferrytéw oraz ceramiki ferroelektrycznej), sub-project leader: Jerzy Krupka, co-workers: Mikotaj Baszun, Janusz
Rogowski, Zdzistaw Mczeiski, Leszek Ksinek, Dariusz Grada, Zbigniew Rudkowski

This work comprise research of thermal effects on the properties of ferrites and ferroelectric materials. For characterization
of such effects temperature effects have been measured on complex permeability; complex permitivity, magnetic hysteresis
loop, electric hysteresis loop, resonant frequencies of electromechanical radial mode resonances and electromechanical radia
mode coupling factors. For ferrite type mode resonances of Ni-Zn ferrites and garnets have been investigated. For
piezoelectric materials two types of ferroceramic materials PZT type doped by Mg and Nb and modified by
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[Prol.7]

[Prol.8]

[Prol.9]

[Pro2]

[Pro22.1
]

[Pro2.2]

[Pro22.3

[Prozt.4
]

[Pro2.5]

The Development of Processing and Testing Methods of the Electronic Devices and Materials for Microelectronics and

Mn/Ni oxides were measured. Appropriate measuring heads were designed and constructed for the above experiments. Result
of experiments will be used in electronic material expert system.
Modelling And Studies Of New Laser Materials Activated By Holmium lons (Modelowanie i badanie nowych
dielektrycznych érodkéw laserowych domieszkowanych jonami holmu), sub-project leader: Wiestav$aMoli

Holmium ions (H3") doped crystals are well known laser materials for 2 and 3 mm ranges. Much lees is known about
emission properties of these materials at short wavelengths. The main aim of this study was to investigate spectroscopic and
laser properties of HB activated YAG and YAP crystals in the UV, blue and green wavelengths. Different excitation
schemes, including up-conversion pumping have been investigated.
-Modelling Of Parameters Of Metrological Vacuum System ElementgBadanie parametréw psdiowych podzespotow |
metrologicznych), sub-project leader: Piotr Szwemin

The work was focused on the minimising the uncertainties of Monte Carlo method and its application to Vacuum Metrology.
High quality Random Number Generator was implemented to MOLY FLOW..er computer program for calculating
conductance of composite vacuum system. The program was then adopted for metrological calculations and allows obtaining
results with uncertainty below 10

Optoelectronics (Rozwdj metod wytwarzania i badania materiatow i pr&gaw w dziedzinie mikroelektroniki

i optoelektroniki) project leadeAndrzej Pfitzney May 1999 -May 2000,sub-projects:

Application of Monte-Carlo method in precision calculation of vacuum metrological systems properietegZastosowanie
metody Monte-Carlo do precyzyjnych oblicees uktadach metrologicznych) sub-project leader: Piotr Szwemin, co-workers:

Marek NiewSski-June-1998—May-1999

The calculation’s attempt of vacuum conductance of some typical components and metrological elements is made to achieve
the precision on the level 10
Development of Internet-based CAD toolgRozw6j nar&dzi wspomagania projektowania wykorzysimjch internet) sub-
project leaderWiestawKuSmicz

This work is the first step toward the Internet-based “virtual manufacturing”. The problem of statistical design of IC ¢ells,
with special emphasis on analog IC design and device mismatch is addressed. A statistical CMOS process/device s|mulator
accessible via user-friendly Web interface has been developed. The process is simulated in a statistical (Monte Carfo-type)
loop with all kinds of variations, inter-die and intra-die, random and deterministic, taken into account. The input data ing¢ludes
device channel dimensions, orientations and positions on the chip. A statistical sample of chips is simulated. The putputs
include SPICE model files with individual models for all simulated devices and a statistical file. A statistical postprocgssor
provides statistics of model parameters including correlations and mismatch. These data can be used for verificgtion of
manufacturability and optimization of IC designs. The user does not need to know the processing details and has no access to
confidential manufacturing-related information.
Elaboration and Realization of Sub-assemblies for Radio-optical LinklOpracowanie koncepcii i wykonanie elementé
tScza radiowo-optycznego3ubproject leader: Bogdan Galwas

The work includes researches of short-distance three-channel optical-microwave link with subcarrier multiplexirlg for
transmission digital and/or analog data between points of industrial measurement systems. The optical fiber link operates with
Fabry-Perot laser diode at 1300 nm, multimode fiber and PIN photodiode receiver. From microwave point of view|three
carriers with frequencies 600 MHz, 800 MHz and 1 GHz were chosen.
Implementation of 5 new Random Number Generators into Moly Flow..ed software (Implementacja 5 nowych
generatoréw liczb losowych do programu Moly FlowJr sub-project leader: Piotr Szwemin, co-workers: Marek Néski,

Jure-1998—May-1999

To have a small uncertainty of computation in Monte -Carlo method, it is important to consider not only a very large number
N of simulated molecules but also a good quality of a random number generator (RNG) characterised by suitable period
length, good uniformity and low resolution. To ensure such a condition the new RNG based on algorithms published lately
have been implemented. These RNG are :

1: based on an algorithm which is a combination of a Fibonacci sequence and an "arithmetic sequence" (using the subtfaction).
2,3: two version of Multiple Recursive Generator
4: Tauworth Generator

5:Mersenne Twister Generator

Investigation of thermally evaporated hollow-cathode He-Zn lasergBadanie lasera wdkowego He-Zn z érodkiem
aktywnym wytwarzanym termicznige subproject leader Tadeusz Adamowicz co-workers: Krzysztof DAciotowski,
Wojciech Kwaniewski

Two short (10 cm active length) metal-ceramic tubes provided with cylindrical HC capable of withstanding the hdating

temperature up to 650C were constructed. Laser action on blue lines and several infrared lines was studied. Output pgwer and
small-signal gain as a function of discharge current, buffer gas pressure and temperature of the zinc reservoir were measured.
Optimal operating conditions for each of laser lines werafl
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[Pro2.6]

[Pro2.6]

[Pro2.8]

[Pro2.9]

[Pro3]

[Pro4]

[Pro5]

[Pro6]

[Pro7]

Lead-free solder and solder pastes for high temperature applications(Luty i pasty bezotowiowe do pracy
w_podwyzszonych temperaturactgubproject leader: Ryszard Kisiel, co-workers: Jerzy Kalenik, Krystyna Lachowska,
Zbigniew Szczepzski,Ryszard Biadf, Krystyna Szylko
The aim of the work was to investigate the electrical and mechanical properties of lead-free solder joints for| high
temperature applications.
Solder Sn95,5Ag4Cu0.,5 was chosen for investigation in bulk as well as in paste form. For realise the goal of thg work
a prototype machine for measure the mechanical properties of joints onto PCBs was build. The force range 0 — 200 [N with
accuracy 0,1 N and displacement range 0 — 150 mm with resolution 0,1 mm was achieved for this machine.
The following technological parameters for lead-free solder paste were investigated: printability and wettability. I1f was
found that mentioned above parameters ara@eptable level.
The mechanical and electrical properties of lead-free solder joints were investigated in room as well as in tempef&urg 120
before and after long time storage in temperature®’C2@\fter the storage the joints at high temperature the mechanical gnd
electrical properties, measured in room temperature, were improved. The performance of SnAgCu joint€ avaPalso
good, especially the shear and tensile strength for 1206 components onto PCB were better than for SnPb solder.

Putting into _operation_and calibrating techological process realized in_new_cleanliness standarddJruchomienie

i przeskalowanie proceséw technologicznych realizowanych w nowym standardziezcystabproject leader: Romuald B.

Beck_co-workers: Adrzej Jakubowski, dn Szmidt, Bogdan Majkusiak, MatgorzataJurczak, DmaszJanik, Aleksander

Werbowy, Krzysztof Domazski, Agnieszka Zarzba, Andrzej Wojtkiewicz, Witold_ Ciemiewski, Kazimierz Dalbiak,

Matgorzatarrzaskowska

The main aim of this work was to achieve full processing abilities in the clean-room laboratory after its complete upgrading
and rebuilding. The scopes would be twofold: technical, namely: rebuilding the infrastructures of vacuum, gas sppply,
compresed air, deionized water system and technological, namely: scaling the high temperature processes (oxidationfdry and
wet, and high temperature diffusion), optimization of photolitography processing (choice of photoresist, developdr and
exposure and developing time) and otheres.

Texture Analysis System (System analizy tekstur)subproject leader: ldnna Gorkiewicz-Galwas, co-workers:etzy

Domazski, BartoszDudzizski, Grzegorz Kukietka, Ryszard Pgj

The aim of the work was to create computer system for analysis of the digital texture images and for assessment of
discriminative and classificative features of the algorithms adequate for pattern recognition. Several algorithms have been
implemented in Khoros — a digital signal processing environment running under Linux operating system. Testing pf the
implemented algorithms was the main goal of the research project. The special digital image textures database hps been
created. The results of the testing procedures for textures taken from the database have been described.

Analysis of light generatio in cyrcular planar DFB/DBR lasers with second order grating (Analiza generacji
promieniowania w laserach DFB/DBR prageych na drugim rzdzie ugicia siatki o symetrii kotowej), project leader: Pawel
Szczepaski, co-workers: Tomasz Kossek, Michat Malinowski, Agnieszka Mossakowska-\ifgkay Anna Tyszka-Zawadzka,
June 1998 June 1999

Cyrcular planar DFB/DBR lasers with the second order grating were studied. Threshold gain and resonance frequencigs of the
laser modes were studied as a function of the characteristic parameters of the laser structure. Conditions for the single frequency
operation were defined. Model of the nonlinear operation of this kind of lasers was developed. Laser characteristics revealing an
influence of the structure parameters on the optimal coupling were obtained.

Analysis of the Influence MOS Transistor Structure Parameters and the Gate Signal On Charge Pumping Current
(Analiza wptywu parametréw tranzystora MOS oraz sygnatu bramki rfid pompowania tadunku), project leader: Lidia
tukasiak, co-workers: Andrzej Jakubowski, Stawomir Szostak, June 1998 - June 1999

The aim of this research project was to analyse the influence of signal and structure parameters on the result of charge
pumping measurement. In the case of three-level charge pumping the analysis required an appropriate mathematical model of the
charge pumping phenomenon to be developed. Comparison of theory with the experimental indicates that the model is in good
agreement with the results of measurements.

Automation Of Operation And Spectrum Recording In Auger Spectroscopy project leader: Marek Niewski, June 1998 —
June 1999.

The software named Skanpik has been designed and written. It controls the data acquisition card ACL-8316 AdLink
Technology Inc. The program allows: defining experiment by setting its parameters (operating range of analysed energy 0-2500
eV, rate of data acquisition 1-30 eV/s, step 0,5-2 eV, frequency and amplitude of modulation signal); setting sequence of
experiments in which they should be realized and collecting data in chart format. The ACL-8316 is high resolution and high
performance DAQ card based on16 bit PC/ISA bus architecture. It has the following base futures: 16 bit resolution, on board 1k
FIFO, 16 input channels, 2 output channels, up to 100 kHz sampling rates.

Bonding Technologies for Silicon Sensor Structures to Silicon SupporfOpracowanie technlogii datzania krzemowych
struktur czujnikowych do podstawek krzemowych), project leader: Zbigniew Szcgldpdune 1998 - June 1999

Silicon to silicon bonding process has evident advantages, since silicon sensor chip and silicon support have the same thermal
expansion coefficient. This way stress will come only from thin interlayer which bonds silicon chip and silicon support.

Following bonding technologies were taken into account:

-eutectic bonding,

-silicon to silicon anodic bonding,

-low temperature glass bonding.

Elaboration Of Microwave Dielectrometers With Conical Waveguide Below Cut-Off project leader: Jerzy Piotrowski, June
1998 — June 1999.

The project was dedicated to elaborate theoretical background as well as numerical and experimental tool for microwave

wideband dielectrometers in which material under testasgd in conical waveguide below cut-off.
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[Pro8]

[Pro9]

[Pro10]

[Pro11]

[Pro12]

[Pro13]

[Pro14]

[Prol15]

[Prol16]

[Pro17]

Frequency Properties of Piezoelectric Resonators with Axial Symmetry(Analiza wiasnéci czSstotliwasciowych
osiowosymetrycznych rezonatoréw piezoelektrycznych), project leader: Jerzy Krupka, co-workers: Mikotaj Baszun, Leszek
KsiS$ek, Dariusz Grada, Jerzy Rudkowski, June 1998 - June 1999

In the work the frequency properties of piezoelectric resonators were calculated and measured. The finite element numerical
method implemented in ANSYS software have been adopted for calculation of input admittance and acousto-electric coupled
fields spatial distributions. The computer simulations have been done for complex transducer structure: multimaterial,
inhomogeneous, anizotropic and showing axial symmetry. Good agreement between theoretical predictions and the measurec
results have been obtained. The work results could be useful during design of ultrasonic air transducers for robotic applications.
Investigation And Modelling Of The Electron Wave-Function Effects In The Metal-Insulator-Semiconductor Structures
project leader: Bogdan Majkusiako-workers Tomasz Janik, Jakub Walczak, June 1998 — June 1999.

__The theoretical model of tunnel currents in MOS structures was developed and used for theoretical investigations| of the
Fowler-Nordheim tunnel current oscillations. The Al.-$iSi(p) test structures were fabricated and the tunnel current was
measured and analysed in the Fowler- Nordheim tunnelling regime. The FN current oscillations were experimentally observed.
The theoretical model of resonance tunnelling in the system: “energy gap of Si - potential well in the semiconductor surface
region - energy gap of SiO metal” was developed and used for theoretical investigations.

Investigation of Influence of Doping on the Parameters of Amorphous Silicon Thin Film Transistors(Badanie wptywu
domieszkowania na parametry tranzystoréw cienkowarstwowych z krzemu amorficznego), project leader: Stanistaw M.
Pietruszko, co-workers: Michat UrBaki, Marek Marczuk, Leszek §ata, June 1998 - June 1999

The transfer and output current-voltage characteristics of thin film transistors at different temperatures were investigated. The
active layer of TFT (amorphous silicon) were doped with different chlor concentrations (4, 6, 8 and 12 at.%). It was found that
CL increases threshold voltage, flat band voltage and decreases conductivity of amorphous silicon.

Investigation of Lightwave Properties of Thin TA,Os layers (Badanie wlasnii swiattowodowych warstw T#Ds), project
leader: Jerzy Kruszewski, co-workers: Marek Gutkowski, June 1998 - June 1999

The method of T#0s thin film production by eactive sputtering was elaborated. Different integrated optotelectronic
structures has been realized: lightwave paths, Y-type splitters and planar lenses. The absorption of manufactured light
waveguides was on the level of 20dB/cm. It was demonstrated that thin film dividers and lenses functioned properly.

Investigations Of Ageing Phenomena In Thermistor Ceramics (Badanie zjawisk degradacji w ceramice termistorowej),
project leader: Julitta Pogorzelska, co-worker: J6zef Maciak, June 1998 — June 1999.

The ageing experiments at the extremum exploitation conditions were carried out. Electrical parameters of NTC thermistors
were measured during the ageing process. These results were connected with structural changes of ceramics. Obtained data wi
be used to the development of universal ageing model for multicomponent ceramic materials
Mathematical Morphology And Its Application To Image Segueure Segmentation And Tracking project leader: Grzegorz
Kukietka, June 1998 — June 1999.

Its described use of rector mathematical morphology to image segueure segmentation and tracking. In this work the general n-
dimensional mathematical morphology theory is presented. The proposition of application of our method of moving object
tracking is described.

Non-equilibrium States in Capacitance-Voltage Characteristics Measuremen(Problemy zjawisk nierownowagowych w
pomiarach charakterystyk pojemnosciowo- rSapnwych) project leader: Romuald B.Beck, co-workers: Andrzej Jakubowski,
Agnieszka Zaba, Andrzej Wojtkiewicz, Tomasz $bski, Kazimierz Dalbiak, Witold Ciemiewski, June 1998 - June 1999

The aim of this work was to study the possibilities of obtaining the equilibrium state during the measurement of capacitance-
voltage characteristics (high frequency). The illumination time of the structures to be measured and appropriate delay time has
tombe established be means of additional C-t measurement (in order to avoid unnecessary long measurement). The method ha
been successfully proved on MOS devices with very good quality interface as well as with poor quality devices (MOS-SOI).
Plasma Etching of Thin Nitride Films (Plazmowe trawienie cienkich warstw azotkéw), project leader: Jan Szmidt, co-workers:
Aleksander Werbowy, Kazimierz Dalbiak, Witold Ciemiewski, Matgorzta Trzaskowska, June 1998 - June 1999

There were made attempts of BN, AIN, GaN thin films by means of radio frequency plasma (13,56 MHz). The best effects
were obtained in air plasma. Analysis of results indicates relatively high efficiency of etching in this mixtures. The predominant
mechanism of etching was physical sputtering of processed material.

Porous Silicon — remarkable material for microelectronic, optoelectronic and micromechanical applicationgPorowaty
krzem — intrygugcy materiat dla zastsowav mikroelektronice, optoelektronice i mikromechanice), project leader: Romuald B.
Beck, co-workers: Krzysztof DonSaki, Emilian Pétrolnik, Witold Ciemiewski, Kazimierz Dalbiak, June 1998 - June 1999

An investigation of basic properties of porous silicon were carried out. We consider this material as candidate for sacrificial
layer in micromechanical structure, buried oxide in FIPOS structure and blue light emitting device. The possibilities of
integration of various kinds of porous silicon based devices is briefly discussed.

Preparation of a process of producing TaOs layers on a silicon substrate(Opracowanie procesu wytwarzania warstw@a
na_podi®u krzemowym) project leader: Kruszewski Jerzy, co-workers: Gutkowski Marek, Majkusiak Bogdéiet#|
Jezierska, June 1998 - June 1999

The subject of this study was the preparation of the process of producing ¢t [&gers as an alternative to Siwyers in
the MOS devices. The scope of the work included: producingDdayers by a reactive sputtering on Si substrates, the
conducting of structural investigation in connection with ellipsometry investigation, production of trial MOS structures and the
investigation of their electrical properties. The highest values of the refractive index of very thin lay®xswiae reached with
very low pressure of sputtering gas in the order of (5,7)x10-4 mbar and with very low amounts of oxygen in the gas - up tq 15%.
The results of the studies of the microstructure clearly show the amorphic and uniform character of the layers
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[Pro17]

[Pro19]

[Pro20]

[Pro21]

[Pro22]

[Pro23]

[Pro24]

[Pro25]

Microanalysis of the chemical composition has shown an excess of oxygen atoms and the existence of non-saturated Ta-P bonds
The results of the measurements of the current - voltage and the capacitance-voltage characteristics of the trial structurgs in the
Al-Ta,0s-Si configuration have shown the presence of a space continuous dielectric structure even in the case of the thipnest of
the studied layers. A connection between a change of the histogram of breakdowns and an increase of voltage on the tgrget was
not observed, but an increase of oxygen presence in the sputtering gas caused a decrease in the breakdown parameters ¢f the lay
Realization of building blocks of specialized microprocessor for intelligent defibrillator control, (Realizacja blokéw
funkcjonalnych specjalizowanego mikroprocesora do sterowania inteligentnym defibrylatorem), project leader: Wiestaw
Kuzmicz, co-workers: Zbigniew Jaworski, Adam Wojtasik, Marcin Sadowski, Andrzej Watkanis, Andrzej Wielgus, 1999

__The goal of the project was to design main modules of specialized micro-controller to be used in a new concgpt of
defibrillators. Two approaches have been tried: purely digital and mixed mode. In both the cases one of the most important
feature of the design was low power consumption. To achieve that a modern sub-micron technology (AMS 0.35 um) have been
chosen. The main result of the project is the test chip, which contains two independent blocks. One of them is a complete digital
single-input single-output fuzzy controller with programmable transfer curve and programmable limitation of output signal
dynamics. The second block is the analog part of three-input single-output fuzzy controller based on digitally controller current
mirrors.

Studies Of Interionic Interactions In Ho®* Activated Laser Materials, project leader: Michat Malinowski, June 1998 — June

1999.

We report the optical properties 0XIsO;, (YAG) and YAIO; (YAP) crystals doped with Hb ions. Visible emissions from
the °D; (at about 33000 cily; °S, (18500 cmt) and°Fs (15500 crit) excited states and IR emissions from fhglevels have
been characterised under pulsed one-photon excitation and the experimental lifetimes for these levels have been compared witf
those obtained theoretically by using Judd-Ofelt approach. Cross-relaxation mechanisms responsible for concentration quenching
of the®D; and®S, emissions and upconversion processes for achieving blue and green fluorescence under one-colour red and IR
have been investigated.

Study of thermally heated pulsed HCD He-Zn ion laser project leader: Tadeusz Adamowicz, co-workers: Krzysztof
Dzizciotowski, Wojciech Kwaniewski, June 1998 — June 1999.

Two designs of laser hollow cathode discharge (HCD) tube were investigated - a glass tube with helical HCD cathode and
ceramic-metal tube with a cylindrical cathode. Lasing on several transitions in visible and IR region was obtained. The
dependence of the laser power on the excitation parameters, gas pressure and temperature of Zn reservoir was investigatec
Stable laser operation was observed when the excitation pulses repetition rate was increased up to 1000Hz. Small-signal gain for
Zn I IR line 758,8nm and blue 492,4nm lines was 100%/m and 30%/m, respectively.

Analysis of tree structures in medical imagegAnaliza struktur drzewiastych w obrazach medycznych), project leader: Ha:[na

Gorkiewicz-Galwas, co-workersetzy Domazski, May 1999 — May 2000
This research project concerns the analysis of digital medical images of the tissue with the net of blood vessels calised by
disease process. The special feature of the blood vascularity is its tree structure. The main objective of the project has been the
development of the detection process by means of the texture analysis. The new algorithms of the analysis based on the Local
Principal Component Analysis enhanced of Rough Set methodology have been elaborated.
Assembly Process for_Silicon Structures with Gold and Solder BumpgOpracowanie technologii_datzania struktur
potprzewodnikowych z kontaktami podwszonymi) project leader: Zbigniew Szczepki, July 1999 May 2000
Flip chip technology has recently gained increasing importance and its application is expected to increase significantly in the
next years.
In particular flip chip technology is expanded for Laminates substrates due tu such application as MCM-L, CSP, BGA.
In our studies to make easier flip chip structures fabrication, instead of silicon structures, ceramic and glass structurgs with
gold bumps were designed and fabricated. Such structures were bonded to organic substrate using adhesives and solder paste
The connected resistance of the bonded bumps before and after thermal test was measured.
CMOS implementation of electronic circuits for spread spectrum communication based on chaos generators
(Implementacja ukladow do lacznosci szerokopasmowej wykorzystujacych generatory drgan chaotycznych w technologii
CMOS), project leader: Witold Pleskacz, co-worker: Miroslaw Grygolec, 1889 - May 2000
__The project deals with the new idea of more robust and secure communication by using chaotic generators. The main foals of
this work are: a) theoretical analysis of chaos generators and the design of circuits that satisfy the conditions for chaos generation
and communication; b) full custom CMOS design and fabrication of considered electronic system.
Microscopic image analysis and recognition systernfSystem analizy i rozpoznawania cyfrowych obrazéw mikroskopowych)
project leader: €rzyWoznicki, co-workers: @zegorzKukietka, BartoszDudzizski, RyszardPajk, May 1999 — May 2000
The purpose of the project is to develop a universal image analysis and recognition system of microscopic images. To é@valuate
the results of the various experiments, the project requires quantitative analysis of large amounts of microscopic picturgs. This
makes automatic or almost automatic image analysis methemsssary. These range from basic segmentation methods, varfous
colors within the sample are determined. There are several features used that can characterize structures in biologicall sample:
like size distribution, and spatial distributions of various spots to developing both measures and measuring methods. The|novelty
of this project is that sample preparation methods will be developed in close co-operation with image analysis methods}, to get
stable and objective results. The digital image analysis involves segmentation and extraction of objective distribution measgures of
objects. The system is used for digital computer analysis of tumour-induced angiogenesis on an animal model.
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[Pro26]

[Pro27]

[Pro28]

[Pro29]

[Pro30]

Modeling of static characteristics and parameters of SiGe devicefModelowanie charakterystyk i parametrow przydaw
potprzewodnikowych z krzemogermanu), project leader: Andrzej Jakubowski, co-worl@gdaBMajkusiak, TomaszJanik,
Lidia t ukasiak, AdrzejWoijtkiewicz, KrzysztofBractawski, June 1999May 2000

The goal of this research project was to model static characteristics of SiGe devices, mainly heterojunction bipolar transistors
(HBT) and MOS transistors. The developed models enabled the influence of several parameters on the device charactefistics to
be analyzed. The investigated parameters included e.g. distribution of Ge in the base of a HBT, base doping, SiGe gate (its
influence on MOSFET threshold voltage).
Optical and laser properties of highly rare earth doped RE":YAG/YAG planar waveguides (Badanie wiaciworci
optycznych i generacyjnych silnie domieszkowanych warstwatiowodowych RE“:YAG/YAG), project leader: Michat
Malinowski, co-workers, Pawet Szczeayski, Marcin Kaczkan, Ryszard Piramidowicz, Artur Wnuk, 1999 - 2000
__Planar optical devices play an increasingly important role as the components for fiberoptic communication systems. Pne of
the recent important developments is the successful operation of IR planar waveguide amplifiers and lasers which could be easily
coupled to fiber components. Compact waveguide lasers that operate in the blue region of the visible spectrum offer broad range
of special and commercial opto-electronic applications, such as complex data transmission and interpretation, full-colour displays
and colour printing.

__Inthis project optical and laser properties of highly doped epitaxial YAG waveguides on YAG substrates are investigate.
Technological conditions of plasma synthesis of silicon carbide (SiC) films on silicon (S{Warunki technologiczne
wytwarzania warstw wlika krzemu (SiC) metodami plazmowymi na powierzchni krzemu)($ipject leader: Jan Szmidt, co-
workers: MatgorztaJurczak, AeksandeiWerbowy, Witold Ciemiewski, lazimierzDalbiak, MatgorztaTrzaskowska. June 1999
- May 2000.

The goal of this work is determination of technological conditions of plasma synthesis of silicon carbide films as well ag their
successful deposition on silicon and silicon carbide substrates.

There are investigated structural, electrophysical and mechanical properties of obtained material. There are also made jattempt:
of fabrication and characterization of simple electronic structures (e.g. MIS) with synthesized SiC layers.
The influence of MOS/SOI transistor channel dimensions on carriers mobility (Wptyw rozmiaréw kanatu tranzystora
polowego MOS/SOI na ruchliwig nofnikdw), project leader: BgdanMajkusiak, co-workers: akub Walczak, TomaszJanik,
June 1999 May 2000

The aim of the work is developoment of a computer model and program for calculation of carriers mobility in the MOS/SOI
transistor channel considering quantization of energy effects. It was necessary to develope two versions of the program —|the first
one for MOS trnasistor and the second one for double-gated SOl transistor to isolate quantization of energy effects in the|surface
inversion layer and guantization of energy due to very low thickness of the semiconductor layer.
The calculations using the programs allowed to carry out theoretical analysis of semiconductor layer thickness of MQS/SOI
transistor influence on the effective mobility in the channel, staring from theoretically infinite thickness (conventional MOS
transistor) up to several nanometer range (MOS/SOI transistor) and to come to practicall conclusions as far as designing of
MOS/SOI circuits is concerned.
Ultrathin silicon dioxide (SiO>) and high — K dielectrics layers (manufacturing and chracterization) (Uktracienkie warstwy
dwutlenku krzemu (Sig) i dielektrykéw o wysokie] statej dielektrycznej (wytwarzanie i charakteryzacja)), project leader:
Romuald B. Beck, co-workers: Krzysztof Donski, Marek Gutkowski, AndrzejJakubowski, ®maszJanik, lidia tukasiak,
BogdanMajkusiak, &n Szmidt, Aeksandeierbowy, Sawomir Szostak, Vitold_Ciemiewski, KazimierzDalbiak, Matgorzata
Trzaskowska. June 199May 2000

The main aim of this work was to scale the dry oxidation down to the range of ultrathin oxide layers thickness. The pressure
was put to obtain the high quality layers, thus, all the efforts have been made to stay in the high oxidation temperature fregime
(about 1000°C). The obtained layers properties were examined by electrical characterization methods using MOS capacitor /
diode and MOSFET as test tool. First attempts of testing PECVD method, from the process controlability point of view |Jas an
alternative method of oxide but also nitride layers formatyion were also made.

4.2. Projects Granted by the State Committee for Scientific Research (KBN)

[Pro31]

Formation Of SOI (Silicon-On-Insulator) Structures On Silicon Wafers With An Epitaxial Layer Deposited On Porous

Silicon (FIPOS) (Wytwarzanie struktur SOI (krzem na izolatorze) na ptytkach krzemowych z waegtitaksjala osadzon na

warstwie porowatego krzemu (FIPOS)), Warsaw University of Technology, Institute of Microelectronics and Optoelectronics,
project leader: Romuald B. Beck, co-workers: Krzysztof Daskd Andrzej Jakubowski, Tomasz Janik, Matgorzatacdak,

Lidia tukasiak, Bogdan Majkusiak, Emilian P6trolnik, Jan Szmidt, Witold Ciemiewski, Kazimierz Dalbiak, Artur Samulski,
Malgorzata Trzaskowska, September 1996-June 1999;

__—Among the few still competing options for SOI substrates formation, the FIPOS seems to be particularly attractir/e. It
requires

however, many optimisation processes, as the porous layer formation, epitaxial layer deposit, porous layer thermal oxidation and
even later processing steps have considerable impact one on another. In the first stage of the project (it is only the beginning of
this project) the work has been concentrated on obtaining the first FIPOS substrates. The results prove that the morphology of the
obtained pores has enormous impact on the kinetics of the layer oxidation. Their morphology, however depends on the
parameters of all the preceding high temperature steps. Thus, the optimising procedures have to cover the whole sequence an
not a few individual steps only.
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[Pro32]

[Pro33]

[Pro34]

[Pro35]

[Pro36]

[Pro37]

Methods for the Characterisation of SOI Materials and Devices(Metody charakteryzacji materiatow i przywddw SOI),

Warsaw University of Technology, Institute of Microelectronics and Optoelectronics, project leader: Andrzej Jakubowski, co-
workers: Bogdan Majkusiak, Matgorzata Jurczak, Lidia tukasiak, Tomasz Janik, Romuald B. Beck; October 1996 - June 1999
__—The aim of the project is to create an efficient methodology for the characterization of SOl materials and devices which
could serve to assess reliability. Tteaneo-workerscarrying out this project has at its disposal SOI test structures (designed jand
fabricated in co-operation with National Microelectronics Research Centre, Cork, Ireland) and SOI substrates. The project aims
to develop a system for the characterization of SOl materials and devices which will include: analysis of current-voltage and
capacitance-voltage-time characteristics, charge pumping investigations, analysis of large-signal (e.g. relaxation of drain current)
and small-signal (e.g. transconductance, carrier lifetime) properties, extraction of oxide thickness, doping concentration, active
layer thickness, mobility, parasitic resistances, characteristic voltages of a MOS structure (flat-band voltage, threshold voltage),
characterization of degradation processes in oxide layers.

Elaboration Of Fibre Optic Amplifiers At The Range 1060nm For Laser Range-Finder And At 1530nm Pumped By Laser

Diodes (Opracowanie wzmacniaczy widknowych na zakres 1060 nm dla dalmierza laserowego i na 1530 nm pobudzanych
diodami laserowymi), Warsaw University of Technology, Institute of Microelectronics and Optoelectronics, project leader:
Wiestaw Woliski, May 1997 — October 1999

__The aim of the problem is an investigation of the amplification conditions of small signals, going from open space in #ctive
multimode fibers. Active media are silica fibers, Er doped for wavelength of 1530nm and Nd doped for the 1060nm signal. Laser
diodes emitting 980nm and 810nm radiation have to be used for fibers pumping. As a result of the work the models of amplifiers
will be realized. The amplifier on the 1060nm wavelength is provided for laser range-finder.

Researches On Metal lon Lasers For Ultraviolet Laser Generation(Badania laseréw jonowych na parach metali dla
generacji w obszarze nadfioletu), Warsaw University of Technology, Institute of Microelectronics and Optoelectronics, project
leader: Tadeusz M. Adamowicz, co-worker: Wojciech Kmiawski, July 1997 - October 1999

In the present research project several types of noble gas - metal vapour ion lasers operating in UV, visible and IR regions
were investigated. The study concerned sputtered metal ion lasers with segmented (SHC),or helical, (HHC), hollow cathodes,
such as He/Ne-Au, He-Ag, He/Ne-Cu and He/Ne-Zn. Using a novel method a spatial distribution of small-signal gain was
measured for different excitation and filling parameters, and hollow cathode configurations. This kind of measurements gives the
insight about the effectiveness of the charge-transfer (C-T) reaction which is responsible for pumping of upper laser levels for
most of the above lasers.

A new method was developed to determine diffusion coefficients of metal atoms in noble gases. This method can be applied
to every sputtered metal atom - noble gas system created in a hollow cathode discharge, (HCD), in which the C-T collisions
occur, and particularly to the sputtered metal ion HCD lasers where the knowledge of this parameter is of the great importance.
Using this method the diffusion coefficient of Au atoms in He was measured.

Influence of *He isotope on lasing performance in sputtered metal ion He-Cu and noble gas mixture He-Kr lasers was

investigated. For the He-Cu laser a 15% increase in lasing efficiency was obtained. However, due to lower discharge voltage in
®He, and consequently lower sputtering rate, the gain and output power were similar for both gases. For the He-Kr ion laser a
rise of small-signal gain and output power up to about 30% and 50%, respectively, was observed. It is believed that using He
isotope in He-Cd., He-Se and He-Zn lasers with thermally evaporated medium can significantly improve their performance.
Studies On Laser-Diode Excitation And Construction Of Planar Waveguide Nd:YAG/YAG Lasers(Opracowanie metod
wzbudzania, podzespotéw i konstrukcji falowodowych laseréw cienkowarstowych Nd:YAG/YAG pobudzanych diodami
laserowymi), Warsaw University of Technology, Institute of Microelectronics and Optoelectronics, project leader: Michat
Malinowski, May 1997- October 1999
__—The main goal of this work is to elaborate planar waveguide laser with Fabry-Perot or distributed feedback resonatdr. The
project concerns technology by liquid phase epitaxy (LPE) of waveguiding thin active films of neodymium (Nd) doped YAG on
YAG substrates. Optical waveguiding is obtained by co-doping with Lu and Gd ions. Further studies involve investigation of the
spectroscopic properties of the material, technology of the grating structures and laser experiments.
Fibre optics amplifier's elaboration for 1.06mm laser range meter and for 1.53mm pumped by laser diodes PBZ-32-10,
Task 4, (Zadanie 4, pt: Opracowanie wzmachiaczy wiéknowych na zakres 1.06mm dla dalmierza laserowego i na 1,63mm
pobudzanych diodami laserowymi)arsaw University of Technology, Institute of Microelectronics and Optoelectromiogsct
leader Jerzy Kruszewski, co-workers: Maria Bebtowska, Michat Borecki, April 29Rine 2000

Nowadays optical fibre amplifiers are widely used. Basic amplifier parameter is gain. There are many theoretical prgblems
when the amplifier is constructed. There are many publications that present the single mode erbium doped fibre anplifiers
pumped co-directionally, and there is very little information available about multimode amplifiers, and about amplifiers pumped
in other way example: contra-directionally. Singlemode amplifier gain identification is known. The aims of this work \vere
construction of multimode fibre amplifier model then analysis of amplification and noise effects. On this basis the labofatory
amplifier model should be constructed.

A Verification Method for Analytical Models of Doping in Manufacturing of VLS| (Metoda weryfikacji analitycznej modeli
domieszkowania dla technologii wytwarzania submikrometrowych uktadéw VLSI), Warsaw University of Technology, Institute
of Microelectronics and Optoelectronics, project leader: Adam Lejman, April 1998 - April 1999

The research examined semi-empirical models as a way of fast and accurate modelling for statistical purposes in submicron
technology manufacturing process. The model output was compared to fully numerical modelling in order to evaluate criteria of
constructing and tuning the model to match reference numerical profiles. Modelling experiment was led to verify the usability of
semi-empirical model. Obtained results showed very similar histograms of physical parameters in both simulation cases: fully
numerical and using semi-empirical models.
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[Pro38]

[Pro39]

[Pro40]

[Pro41]

[Pro42]

Analysis of Delay Lines with Interdigital Transducers for Liquid Sensors Applications (Analiza linii op&niajzcych
z przetwornikami midzypalczastymi do zastosowazujnikowych w cieczach), Warsaw University of Temlogy, Institute of
Microelectronics and Optoelectronics, project leader: Mikotaj Baszun, Sylwester Gawor, LeszgdddBlariusz Grzda, Pawet
Milewski, Lucjan Nafalski, Jerzy Rudkowski, July 1998 - Decemb@99
___The main tasks of this project are:
- theoretical analysis and software tools design for modelling of delay lines with interdigital transducers for different modes of
the shear horizontal surface acoustic waves;
- design of microelectronic structures for delay lines to obtain high values of electromagnetic/acoustic energy coupling
coefficients;

- application of such delay lines as liquid sensors and research their basic characteristics.
Designing And Verification Method Of The Reference Structure Of Submicrometer MOS Transistor For Analytical
Models (Metoda projektowania i weryfikacji wzorcowej struktury submikrometrowego tranzystora MOS dla konstruowania
fizycznych modeli elektrycznych.), Warsaw University of Technology, Institute of Microelectronics and Optoelectronics, project
leader: Jacek Laskowski, Februdr§98 - February 1999

A method of designing and verification of reference structure for the submicrometer MOS transistor is proposed. The structure
obtained in such a way makes accessible device electrical characteristics that are usually not presented in literature providing
details of internal device structure the same time. Thus it allows to develop and evaluate analytical MOS models, particularly for
statistical simulation purposes.
Modulation And Controlling Of Microwave Cuircuits By Means Of Optical Radiation (Badania metod modulacji
i sterowania uktadami mikrofalowymi z wykorzystaniem promieniowania optycznego), Warsaw University of Technology,
Institute of Microelectronics and Optoelectronics, project leader: Bogdan Galwas, co-workers: Jerzy Piotrowski , Jerzy Skulski,
Andrzej Krzysztofik, Jarostaw Dawidczyk, Zenon Szczepaniak, March 1998 - Decdra@@r
__The main aims of the Project are focused on: |
- investigation of modulation of microwave oscillator by means of an optical signal,
- method of transmission of microwave signals by optical transmission lines,
- controlling of microwave circuit's parameters by means of optical signals.
The Elaboration Of Design Methods And Realisation Of New Microwave Filters With Dielectric Resonators For
Telecommunication And Cellular Telephony (Opracowanie metod projektowania i wykonanie nowych typow filtrow
mikrofalowych z rezonatorami dielektrycznymi dla telekomunikacji i telefonii komérkowej), Warsaw University of Technology,
Institute of Microelectronics and Optoelectronics, project leader: Jerzy Krupka, Adam Abramowicz, Krzysztof Derzakowski,
Zbigniew Rutkowski, January 1998 - December 1999

The aim of the project is elaboration of design methods of new microwave filters with dielectric resonators for
telecommunication and cellular telephony and their practical realisation. The tuneable and untuneable filters have been
elaborated. Tuneable filters will be tune mechanically in very wide range and electronically by means of ferrite elements.
Untuneable filters will be narrow-band with very high quality factor.
Vacuum Controller for the pressure range 10-10"° Pa (Opracowanie priniomierza jonizacyjnego na zakres 6 100000

Pro43

[Pro44]

[Pro45]

Pa z mikroprocesorowym uktadem kontrolnymVarsaw University of Technology, Institute of Microelectronics an
Optoelectronicsproject leader: Piotr Szwemin, June 1998 - May 1999

Three gauges: convection, Pirani and nude modulated Bayard Alpert all in UHV technology will be constructed as a pijessure
transducer within the project as well as programmable electronic supply and measuring unit.
Application Of A Coaxial Line - Waveguide Below Cut-Off Transition For Microwave Methods Of Dielectric
Measurements (Zastosowanie patzenia linia wspotosiowa podkrytyczny falowod kotowy w mikrofalowych metodach
pomiaru dielektrykéw), Warsaw University of Technology, Institute of Microelectronics and Optoelectronics, project leader
Jerzy K. Piotrowski , Bogdan Galwas, Jerzy Skulski, Zenon Grzymata, Barbara Szymulska, August.1998 — January 2000
__The coaxial line - circular waveguide transition is studied for use in wideband as well as resonator methods of didlectric
measurements. The goal of the project is elaboration of theoretical basis as well as numerical and empirical tools for the above
methods.
Modelling And Characterization Of Quantum Effects In MOS SOI Devices (Modelowanie i charakterystyka efektow
kwantowych w_przyrzdach typu MOS SOI),Warsaw University of Technology, Institute of Microelectronics angl
Optoelectronicsproject leader: Bogdan Majkusiak, co-workers: Tomasz Janik, Andrzej Jakubowski, Jan Szmidt, Romuald B.
Beck, Lidia tukasiak, Agnieszka Zareba, Jakub Walczak, Kamil Kosiel, Antoni Siennicki, J6zef Mdde&ber 1998-
September 2001

The purpose of the project is consideration of consequences of energy quantization and tunnelling effect on elgctrical
characteristics of the metal-oxide-semiconductor devices fabricated in the silicon-on-insulator (SOI) technology. The detailed
tasks are: developing a theoretical model of the MOS SOI tunnel diode, consideration of influence of semiconductof body
thickness o tunnel current in MOS SOI tunnel diode and the gate and drain currents in MOS SOl transistor, investigation of the
effect of energy quatization on operation of an MOS SOl transistor, investigation of resonance tunnelling in MISIM transistpr.
Applications of porous silicon for fabrication of micromechanical sensors silicon componenté&Zastosowania porowatego

[Pro45]

krzemu do wytwarzania krzemowych elementéw czujnikéw mikromechanicznWiéwsaw University of Technology, Institute
of Microelectronics and Optoelectronicgroject leader: Krzysztof Dorndaki, co-workers: Romuald B. Beck, Witold
Ciemiewski, Kazimierz Dalbiak, Matgorzata Trzaskowskanuary 1999 - Decemb&p99

The aim of this project is fabrication and characterization of test structures making use of epitaxial layers deposited over
porous silicon. All technological proceses have to be compatible with MOS technology.
Consequently porous slilicon wich serve for a sucryficial layer has to be etched in nonalcaline slolutins. Test structures consisting

of cantilever beams, silicon membranes, bridges and wires could be used as components of variety of micromechanicall sensors

(eg. bolometers).
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[Pro47]

Charge pumping in SOI structures: modeling and parameter extraction(Metoda pompowania ladunku w strukturach SOI

[Pro48]

model i ekstrakcja parametrowgarsaw University of Technology, Institute of Microelectronics and Optoelectropicgct
leader: Andrzej Jakubowski, co-worker: Stawomir Szostak, September 198@ber 2000

The aim of this research project is to built a system for charge pumping analysis of SOl and bulk MOSH
Characterization is based on original mathematical description of charge pumping. Genetic algorithms are used to fit the|
curves to experimental data.
The influence of polymer matrix and filer type on adhesive joints performances(Badanie wptywu wybranych uktadéw

[Pro49]

polimeréw wiazacych i napetiaczy na parametrygyikowe pohczen wykonywanych klejami elektrycznie przewagxmi),
Warsaw University of Technology, Institute of Microelectronics and Optoelectropiogct leaderRyszard Kisiel co-workers:
Jan Felba, Krystyna Bukat, Kazimierz Friedel, Andrzejiloki, Zofia Morawska, Zbigniew Szczefiski, Tadeusz Sobierajski,
July 1999 — 2cembeR000

The aim of the project is the investigation of polymer matrix type and filler type on mechanical and electrical paramet,
adhesive joints onto PCBs. Such compositions can be used as solder replacement in PCB assembly. Test samples wer
and elaborated for measure the mechanical and electrical parameters of adhesive joints onto PCBs. The blend of silver fl
semiflakes was selected as the best filler type.
Digital image analysis and processing of neovascularizatiofAnaliza proceséw _neowaskularyzaciji metodami_cyfroweg

przetwarzania obrazéwYWarsaw University of Technology, Institute of Microelectronics and Optoelectropicgect leader:
Jerzy Wanicki, co-workers: @®zegorz Kukietka, Hanna Gorkiewicz-Galwaserzy Domaiski, Bartosz Dud#iski, Ryszard
Papk, April 1999 — March 2002

Angiogenesis is the formation of new blood vessels which occurs in normal physiological conditions. It is also an undsg
process in the pathogenesis and invasion of neoplasms. New blood vessels develop from pre-existing blood vessels.
substances may have an influence on the process. The process of angiogenesis is subject to the effects exerted by pro-
angiogenic factors released by various cells and tissues which, in_normal physiological conditions, are maintained in b
However, a loss of the balance leads to generation or inhibition of neovascularisation.

The main goal of the project is to assess the effects of various substances on the development of new blood vesss
digital image processing system in co-operation with surgical microscope and Sidky and Averbach criteria (1975). The
image processing methods introduce automatic quantification afeirfhape and size of new blood vessels.

The most significant information portrayed visually in the microscopic images refers to physical changes reflecting pro
in the new blood vessels as well as their geometry. Hence the first stage is to detect the contours of the objects stud
method of detecting the contours of new blood vessels is an advanced type of filtration, which may be described as a r¢
differential filter (RDF). The method used in the digital computer image processing in order to remove the information

ETs.
pretical

ers of
P selecte
hkes anc

o

rlying

Different
and ant

alance.

Is using
digital

cesses
ed. The
cursive
About

‘large’ blood vessels will allow automated quantification of new blood vessels formed in the due course of angiogenesis.

4.3. Projects Granted by International Institutions

[Pro50]

[Pro51]

[Pro52]

[Pro52]

SOl devices - modelling and characterisationPrzyrzzdy SOI — modelowanie i charakteryzacja), National Microelectronics

Research Centre, Cork, Irland, project lider: Andrzej Jakubowski. co-workers: Tomasz Janik, Malgorzata Jurczak,
tukasiak, Jan Gibki, 1995 - 2000

Lidia

__This research project is devoted to fabrication, modeling and characterization of SOI devices. Currently the cooperdtion is

focused on characterization of thin dielectric films in SOI devices by means of analysis of C-V curves and charge pumping
Modelling and characterization of MOS-SOI devices(Modelowanie i charakteryzacja przgddw MOS-SOI), Laboratoire de

Physique des Composant a Semiconducteurs (LPCS), Ecole National Superiere d’Electronique de Radioelectricite G
Francja, project leader: Romuald B. Bed©96 - 1999

enoble,

__The aim of this project is to combine the efforts in modelling and building characterisation methods that take place in both
entities, i.e. in LPCS and IMIO WUT. The cooperation resulted in complex studies of the state-of-the-art. MOS-SOI devices that

are produced on the laboratory scale by most advanced companies.
Promotion and Simulation of Photovoltaic Energy Technologies — PROSPECTNCO-COPERNICUS, (ICOP-DISS-2163-

96), (Promocja i projektowanie energetycznych technologii fotowoltaicznych), NMRC - Ireland, Ecole des Mines, ARMINEES -

France, ICl - RomaniaWarsaw University of Technology, Institute of Microelectronics and Optoelectropicsect leader
Stanistaw Pietruszkdanuary 1997 - Bcembetl 999
The main objectives of this project :

- __promote the usage of the PV simulation software in Eastern Europe based on an existing well established package.

- __expand databases to incorporate the experience of users/providers/researchers of Eastern Europe (e.g. local irradig
incorporate models for PV components currently in use in Eastern Europe and which are currently not in database).

- to model existing PV plants in Eastern Europe, compare results of simulations with existing data for use in verificat
models.

- incorporate improvements to models identified in JOULE Il Concerted Action Project, Task 6, Modelling and Simulatior]

develop an interface adapted for the special requirements of Eastern European countries (e.g. supply HELP files in
languages, incorporate other identifiable interface issues ).

- __combine simulation techniques and design expertise to investigate sizing issues in Eastern Europe. This would
performing economical assessment, and investigating cost competitiveness.
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[Pro54]  Promotion of Warsaw University of Technology in USA(Promocja ogigninn Politechniki Warszawskie] w USA), Carnegie
Mellon University, Pittsburgh, USAproject leader: Jan Szmidt, co-workers: Andrzej Jakubovigkgdan MajkusiakRomuald
B. Beck, 1997 - 1999
__The aim of the project is promotion of achievements of WUT in USA. In particular the cooperation is devoted to resea[ch in

the area of characterisation of microelectronic structures and materials, as well as modelling and fabrication.

[Pro55]  Investigations of degradation phenomena in termistors with negative thermal coefficient of resistanc&cientific Research
Company ,CARAT” R.&D. Institute for Materials, project leader: :Julitta Pogorzelska, co-worker: J6zef Maciak, Junel1997-June
1999
__Aims are develoment of technology, investigation of physical phenomena in materials during long time period, arjd the
materials with small degradation. It will allow to correct technology of elements.

[Pro56] Investigations of degradadation effects in functional ceramics and prediction of exploitation propertieBadanie zjawisk |
degradacji w ceramice funkcjonalnej i prognozowanie ichaeitaonci eksploatacyjnych), Scientific Research Company
.CARAT” R.&D. Institute for Materials, project leader: Bohdan Butkiewicz, co-workers : Julitta Pogorzelska,J6zef Maciak , July
1998-July1999

[Pro57] Building Integration of Solar Technology INCO/COPERNICUS (Integracja Technologii skmznych zbudownictwem),
project no ICOP-DEMO-4080-98, WIP-Germany, Univ. Targoviste, Romania, Synthesis & Research, Ghsrsaw
University of Technology, Institute of Microelectronics and Optoelectromicggect leader StanistaRietruszkoOctober1998 —
October2001

Design and installation of active and passive solar systems at the campus of the University of Targoviste in Romania. Design,
installation and monitoring of photovoltaic systems.

[Pro58] Modelling of thin film transistor and characterisation of DLC layers (Modelowania tranzystorow cienkowarstwowych
i charakteryzacja warstw DUCNational Physics Laboratory, New Delhi, Ind@roject leaderAndrzej Jakubowskico-workers:
Bogdan Majkusiak, Lidia tukasiak, Matgorzata Jurcza®98 - 2000
__The project includes two main areas. The first one is modelling of the I-V characteristics of thin film transistors. The dgvices
investigated in the project include fully depleted SOI transistors as well as amorphous- and poly-silicon TFTs. The other area of
project is characterisation of thin DLC layers, as well as layers made of the other wide-bandgap semiconductors, e.g. BN and
AIN.
[Pre59]  VILAB: Microelectronics Virtual Laboratory for Co-operation in Research and Knowledge Transfer (INCO-Project
977133). September 1998-August 2001, project leader: Wiestaimi€a, Project partners are:
- FhG-lIS/IEAS (Germany)
- Technical University of Budapest (Hungary)
- Tallin Technical University (Estonia)
- Warsaw University of Technology (Institute of Microelectronics and Optoelectronics) (Poland)
- Institute of Electron Technology (Poland)
- Institute of Computer Systems (Slovakia)
- Slovak Technical University, Bratislava, (Slovakia)
- Darmstadt University of Technology (Germany)
- Linkoping University (Sweden)

The main objective of this project is to set up and maintain an east-West Virtual Laboratory (VL) for promoting co-operative
research, development and training activities between the partner institutions in CEE and EC countries in design of dependable
microelectronic systems which is one of the most dynamically developing application fields. The main result of the project will
be: establishing of a new Research Network called Virtual Laboratory and new co-operative results in design, research and
teaching achieved by joint use of resources and environment of the VL.

[Pro60]  Defect modelling in IC’s, (Modelowanie defektéw w uktadach scalonych), Lvov Technical Unversity (Ukraina), project leadgr:
Wiestaw Kuamicz, 1999

The aim of the project is to develop new integrated circuit design, simulation and verification methods which takednutat
random structural defects in these circuits. Works in Lviv Polytechnic include manufacturing process simulation as well as circuit
simulation methods while works at Warsaw University of Technology include modeling of components of integrated circuits and
defect simulation. The results obtained so far include FIESTA software system for evaluation of probabilities of logic faults in
digital CMOS Ics with application to test generation.

[Pro61] Grant for searching partners for a project on photovoltaic systems in Poland submitted to 5FP(Poszukiwanie partneréw
do aplikacji sktadanej do 5 PR dotygej zastosowania systeméw fotowoltaicznych w Polsée)gram PHARE, P19611/99/02-
02.146/459, project leadeBtanistawPietruszko March 1999 - September 1999

Preparation and submission of the project Handbook for Revitalisation of Post-war Quarters.

[Pro62] Modelling of technological processes in microelectronic§Modelowanie proceséw technologicznych w mikroelektronice),
Byelorussia State University of Informatics and Radioelectronics, Minsk, Byelorussia, project leader: Wiestaio2$d999

The goal of the project is to develop new mathematical techniques and algorithms for simulation of manufacturing processes
in microelectronics, particularly for manufacturing of CMOS integrated circuits, and for modeling of components of these
circuits. This project differs from other works in that it treats statistical process and device simulation as a tool for integrated

[Pro62] circuit design, not process engineering. The results of the project include application of the RSM methodology to stalistical
process simulation, development of new algorithms forsimulation of specific process steps in manufacturing of submicron VLSI
integrated circuits and applications to circuit design.
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[Pro64]

[Pro6%]

[Pro66]

[Pro67]

Investigation of bulk and waveguide dielectric structures activated by rare-earth ions for upconversion lasergBadania |
krysztatow domieszkowanych jonami ziem rzadkich dla zastosowalaserach z konwerSjwzbudzenia), Laboratoire de
Physico-Chimie des Materiaux Luminescents, Universite Claude Bernard Lyon 1, Polonium 0475 1/1999 CNRS, PW-
NN/WZ/189/030/98, Warsaw University of Technology, Institute of Microelectronics and Optoelectronics, project leader: Michat
Malinowski, co-workers: Adam Wnuk, Marcin Kaczkan, Ryszard Piramidowicz, 1999 - 2000

In this project various rare earth doped crystals and dielectric waveguides are investigated theoretically and experimentally for
their potential use in upconversion lasers, that is devices producing radiation at wavelength shorter than this of the excitation
source.
Measurements of Superconducting and Dielectric Materials at Microwave Frequencies and Cryogenic Temperatures.
(Pomiary nadprzewodeych i dielektrycznych wisciwoSci materiatéw w p&mie cAstotliwoSci mikrofalowych i temperaturach
kryogenicznych), Warsaw University of Technology, Institute of Microelectronics and Optoelectronics and NIST USA, project
leader Jerzy Krupka, co-worker: Zbigniew Rudkowski, financial support: M. Sklodowska - Curie Fund Il (Fundusz polsko
amerykaskiej Fundacji im. M. Sktodowskiej - CurieJanuary1999-December 2001

The objective of this project is to develop new techniques for measurements of electromagnetic properties of dielectfic and
superconducting materials at cryogenic temperatures and microwave frequencies. Specific goals of the project are as follqws:
1) Measurements of thin dielectric films using extremely high Q whispering gallery dielectric resonator made of single drystal
YAG or sapphire. We expect that using whispering gallery mode resonator it will be possible to measure electromggnetic
properties of very low loss dielectric thin films deposited on its surface.
2) Measurements of the surface impedance of thin superconducting films.
3) Investigations few resonant techniques for measurements of the complex permittivity of thick and thin film ferroelectric$ with
and without electric bias. Split dielectric resonator and split re-entrant cavity techniques will be the methods of our investigations
at room temperatures and split post sapphire resonator fixture operating at cryogenic temperatures.  The measprement
programs proposed in this project will be directed at future commercial applications of dielectric and superconducting materials
for both the Polish and American electronic industries. The applied research aspects of this work will be the development pf new,
accurate measurement rnetls of materials, that can be used and properly qualified for total measurement uncertaintig¢s, as
commercial standards.
Metastability in Amorphous Silicon (Metastabilng Sv krzemie amorficznym), (MEN/DOE-98-345) from U.S. Department df
Energy and Polish Ministry of National Education in cooperation with the National Renewable Energy Laboratory, Golder, CO,
USA (Maria Sklodowska-Curie Joint Fund Il)Warsaw University of Technology, Institute of Microelectronics ang
Optoelectronicsproject leaderStanistawPietruszk91999- 2001

This project is directed at understanding the basic phenomena that limit the performance and reliability of thin-film amorphous
solar cells. It is addressing a key fundamental research problem involving the degradation behavior of amorphous silicon.
Investigation of the thermally and charge-induced metastability in unhydrogenated and hydrogenated undoped and doped
amorphous silicon.
Nanocrystalline dielectric layers for SiC electronic devices(Nanokrystaliczne warstwy dielektryczne dla pr&déaw
elektronicznych na SiC), Industrial Microelectronics Center IMC/ACREO, Kista, Sweden, project leader: Jan Szmidt.
co-workers: Romuald B. Beck, Andrzej Jakubowski, Aleksander Werbowy, 1999 - 2000
__Main goal of the cooperation is to investigate applicability of nanocrystalline and amorphous layers obtained using flasma
methods for protection, passivation and dielectric insulation of SiC devices. Project contains characterization of the important
properties of deposited layers (structural, mechanical,electronic and optical) with the main objective of establishing technology
anabling the utilisation of the named layers in SiC electronic devices.
__Plasma layers will be deposited at WUT on test devices and structures supplied by IMC. Characterization and evaluat|on will
be done jointly and results will be published.
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5. DEGREES AWARDED

5.1. D.Sc. Degrees

[DSc1]

Andrzej PfitznerModelling of the Semiconductor Devices for Statistical Simulation of the VLSI Circuits(Modelowanie
elementéw potprzewodnikowych dla statystycznej symulacji ukladéw scalonych VLSI), supervisor 8¥ied13 April
1999.

5.2. Ph.D. Degrees

[PhD1]

[PhD2]

[PhD3]

Barttomiej Nowak,Characterization of Interfaace States and Other Electrophysical Parameters of MOS and MOS
SOl transistors Using Charge pumping(Charakteryzacja stanéw powierzchniowych innychrnaiaonci elektrofizycznych
tranzystoréw MOS i MOS SOI metagpompowania tadunku), supervisor Andrzej Jakubowski, £4dnbed 999.

Mohamed Hasan BadriModelling of current- voltage characteristics of Metal - Oxide-Semiconductor Silicon - On -
Insulator MOS/ SOI Tunnel diode (Modelowanie charakterystyk fitowo - naphciowych diody tunelowej Metal Tlenek
Pétprzewodnik Krzem - Na- I1zolatorze MOS/SOI), supervisor: Bogdan Majkusiak, 22 June 1999.

Aleksander WerbowyFilms of Nanocrystallinc Cubic Borou Nitride for Electronics (Warstwy nanokrystalicznego
kubicznego azotku boru dla potrzeb elektroniki), supervisor: Jan Szmidt, 28 September 1999.

5.3. M.Sc. Degrees

[MSc1]
[MSc2]
[MSc3]
[MSc4]
[MSc5]

[MSc6]
[MSc7]

[MSc13]
[MSc14]
[MSc15]

[MSc16]
[MSc17]

[MSc18]
[MSc19]
[MSc20]
[MSc21]
[MSc22]
[MSc23]

[MSc24]

Cezary Cholewiski, Optymalizacja warunkdéw pracy jonowego lasera Ar-Kr, advisor Jerzy Ksik, fairly good

Tomasz PietrzalBadanie warunkéw generacji w laserze jonowym He-Znadvisor Tadeusz Adamowicz, good

Rafat PodskarbiSystem zdalnej akwizycji obrazu: Przestanie w czasie rzeczywistym sekwencji obrazéw standardu
MPEG w sieciach komputerowych advisor Hanna Gorkiewicz Galwas,fairly good

Wojciech Kijas, Badania chemoczutéci warstw cermetowych pod kitem ich zastosowania w grubowarstwowych
czujnikach gazu,advisor Zbigniew Szczepaki, very good

Dariusz Obiibski, Optymalizacja kodu VHDL pod k atem szybkdci symulacji syntesowalndci na przyktadzie modelu
ssterownika 12C BUS advisor Ehbieta Piwowarska, excellent

Tomasz Kamaszewskstatystyczna symulacja kontroleréw logiki rozmytej, advisor Adam Wojtasik, excellent

Grzegorz Piotr Olejniczaklikrofalowe wzmacniacze $wiattowodowych fotoodbiornikéw telekomunikacyjnych, advisor
Bogdan Galwas, good

Tomasz tuniewskiawiattowodowy czujnik temperaturowy, advisor Jerzy Kruszewski, pass

Rafat ZbieskiWtasciwosci elektrofizyczne heterostruktur na podtoie GaAs,advisor Jan Szmidt, fairly good

Marcin Adach Szybkasciomierz swiattowodowy, advisor Maria Bebtowska, fairly good

Konrad HabitCharakteryzacja elektryczna tranzystora GAA, advisor Tomasz Janik, very good

Pawel Magdn, Rozmieszczanie komérek standardowych w procesie projektowania uktadéw scalonych VLSadvisor
Adam Wojtasik, good

Arkadiusz WtodarczykMagnesowanie probek w automatycznych systemach do pomiaréw materiatbw magnetycznie
twardych, advisor Janusz Rogowski,, very good

Ryszard Szymon Rodziewid2roblemy rozktadu temperatur na ptytce drukowanej w procesie lutowania rozptywowego
advisor Ryszard Kisiel, pass

Maciej Olejnicki,Badanie wptywu pola magnetycznego magnesow trwatych na parametry lasera argonowegalvisor
Jerzy Kasik, good

Adam Lutomirski, Fotodioda PIN w uktadzie mieszacza mikrofalowego, advisor Jerzy Piotrowski, pass

Maung Than Htun Aung, Modeling and charakterization of test strukture the need for diagnowis technological circuits
faabricaation lline, advisor Jan Szmidt, good

Mariusz Swietlik, Zastosowanie klejow elektrycznie przewodicych do montaiu ukladéw elektronicznych w
motoryzacji, advisor Ryszard Kisiel, very good

Adam GatuszkaOcena mailiwosci zastosowania stopu SnB do wykonywania pétzen lutowanych na plytkach
drukowanych, advisor Ryszard Kisiel, very good

Janusz Borecki, Zastosowanie lutéw bezotowiowych do niontktadéw elektronicznych w motoryzaciji, advisor, Ryszard
Kisiel, very good

Arkadiusz TokaszBadanie jonowego lasera He-Au generuiicego w obszarze ultrafiolety advisor Tadeusz Adamowicz,
very good

Adam Jaroszylodelowanie i pomiar parametrow tranzystoréow MOS z kanatami o zt@onych ksztaltach advisor Ehbieta
Piwowarska, excellent

Marcin Dziok, Zagadnienie optymalizacji mocy w laserrach DFB z jednoczesnmodulacji wspétczynnika zatam. |
wspétczynika str., advisor Pawet Szczefiski, good

Marek DzwonnikUniwersalny modut interfejsu unytkownika do mikroprocesowego miernika szuméw advisor Wojciech
Wiatr, good
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[MSc25]

Grzegorz JanczylQkreslenie rezystancji obszaréw rezystywnych o zaburzonych ksztattagtadvisor Wiestaw Kiamicz,
excellent

5.4. B.Sc. Degrees

[BSc1]
[BSc?]
[BSc3]
[BSc4]
[BSch]
[BSc6]

[BSc7]
[BSc8]

[BSc9]

[BSc10]
[BSc11]
[BSc12]
[BSc13]
[BSc14]
[BSc15]
[BSc16]
[BSc17]
[BSc18]

[BSc19]

Zofia OrzechowskaBadanie parametrow tranzystora nagnikow w cienkich warstwach krzemu amorficznegq advisor
Stanistaw Pietruszko, good

Stawomirzlarzyzski, Mikrofalowy modulator amplitudy z tranzystorem dwubramkowym , advisor Bogdan Galwas, good
Marcin MadejNadajnik AM na cznstotliwosin 800 MHz, advisor Bogdan Galwas, good

Tomasz ZiemskiAkwizycja danych z przyrzadéw pomiarowych porzy ufyciu magistrali Hp-IB, advisor Andrzej
Walikanis, good

Tomasz StawowyQpracowanie technologii dohczania krzemowych struktur czujnikéw pomiarowych do podtony
krzemowych, advisor Zbigniew Szczepaki, good

Grzegorz Czarnotd,echnologia wykonywania kontaktéw podwyiszonych dla technologii Flip - Chip advisor Zbigniew
Szczepaski, good

Krzysztof TomaszewicBadanie wiasciwosci unytkowych klejow przewodzincych, advisor Ryszard Kisiel, good

Mariusz Cegietka Projekt zestawu Komorek standardowych implementujficych zataione funkcje logiczne i ich
optymalizacja pod kiatem szybkdici, advisor Andrzej Wilgus, good

Jacek Bikowski, Implementacja interfejsu IEC-625 w submikronowej technice CMOS advisor Mirostaw Grygolec, pass
Norbert tugowskiModel VHDL uktadu kompresji i dekompresji danych , advisor Etbieta Piwowarska, good

Janusz ZabtockiModel VHDL uktadu steruj icego pomiarem temperatury , przewodnéci i dyfuzyjnosci cieplnej,
asdvisor Etbieta Piwowarska, fairly good

Rafat NiewczasZbadanie i wykonanie refraktometrycznego czujnikaswiattowodowego miersacego poziom lustra wody
advisor Maria Bebtowska, good

Marcin Winiewski, Oprogramowanie eksperymentéw pomiarowych przy wyciu magistrali HPIB, advisor Mirostaw
Grygolec, good

Mariusz Nowicki,Technologia poficzei na podiofiach polimerowych advisor Zbigniew Szczepaki, fairly good

Pawel WrzoselZasilanie wiékien optycznych advisor Michat Borecki, good

Robert SzarejkoBadanie parametréw lasera argonowego - opracowanie laboratoryjnegaiwiczenia studenckiego
advisor Jerzy Ksik, good

Grzegorz ChlebowskiQpracowanie systemu fotowoltaicznego do zasilania obiektu wolnostajegg advisor Stanistaw
Pietruszko, good

Konrad BadowskiQpracowanie oprogramowania do symulacji systemow makroelektronicznych do konwersji energii
advisor Stanistaw Pietruszko, very good

Przemystaw Robert Dmochowski, Tranzystorowy wzmacniacz szerokopasmowy, advisor Jerzy Piotrowski, good
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6. PUBLICATIONS

6.1. Scientific and Technical Books

[Pub1] M.H. Badrj Modelling of current- voltage characteristics of Metal - Oxide-Semiconductor Silicon - On - Insulator MOS/
SOI Tunnel diode (Modelowanie charakterystyk gowo - naphciowych diody tunelowej Metal Tlenek Potprzewodnik
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R. Kisiel., J. Borecki, MSwietlik, Lead-free Solders and Conductive Adhesives for Automotive Applicationspp. 41-43,

ISBN 3-934142-00-1, Proceedings of 22nd International Spring Seminar on Electronioslagy ISSE’99, 18-20 May 1999,
Drezno, Germany

R. Kisiel, Z. Morawska, J. Boreckiead - Free Solders for High Temperature Aplications pp.203-206, Proceedings of the
22-nd Conference of IMAPS, The International Microelectronics and Packaging Society Poland Chapter , Krakow 1999 Poland
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[Pub115] M.V. Kazitov, W.B. Kudmicz, V.V. Nelayev, Statistical many-dimentional simulation of VLSI technology based on
response surface methodologyol.3, pp. C14-C15, Proc. ofBInternational Workshop on New Approaches to High-Tech:
Nondestructive Testing and Computer Simulations in Science and Engineering, 7-11 June 1999, St. Petersburg, Russia

[Pub116] J. Krupka, A. Abramowicz, K. DerzakowsKigsign and realization of high-Q triple dielectric resoantor filters with wide
tuning range, vol.3, pp. 103-106, 29th European Microwave Conference, October 4-8, 1999, Munich

[Pub117] K. Kopczyski, Z. Jankiewicz, Z. Mierczyk, M. Kwany, M. Borecki,Nieliniowe efekty optyczne w drodkach aktrywnych
pompowanych diodowo,pp. 86-89, Materiaty VI Seminariuum Techniki Laserowej STL'99, 27 September — 1 October 1999,
Szczecinzwinoujzcie, Poland

[Publ118] T. Kossek, P. Szczeski, P. Witazski, M. Malinowski, Optimization of output power in circular grating DBR and DFB
lasers, SPIE, vol.3749, p.769-770, T&Zongress of the International Commission for Optics (ICOXVIII), 2-6 August 1999,
San Francisco USA

[Pub119] L. Kskzek, M. Baszun, Zastosowanie pakietu ANSYS do analizy drgA struktur zawieraj nicych materialy
piezoelektryczne pp. 277-280, Materiaty XLVI Otwartego Seminarium z Akustyki

[Pub120] L. Kulbacki, J. Szmidt, K. ZdunelRroperties of the AlL,O; layers produced from impulse plasma,pp. 302-304, 1%
International Colloquium on PLASMA PROCESSES CIP’99, 6-10 June 1999, Antibes-Juan-les-Pins

[Pub121] W. Kwaniewki, Z. Donko, L. Szalai, G. Bano, K. Rozsa, T.M. AdamowiExaluation of Au diffusion coefficient in He by
2-pulse excitation of hollow cathode dischargepp. 83-84, XXIV International Conf. on Phenomena in lonized Gases, 11-16
July 1999, Warsaw, Poland

[Pub122] M. Langer, A. JakubowskGonvenient tool for simulation plasma process in microtechnologypp. 167-169, 8 Intern.
Conf. on The Experience of Designing and Application of CAD System in Microelectronics CADSM’'99,

[Pub123] A. Lejman, A. PfitznerA Hybrid Modelling of Doping in Statistical Simulation of The Integrated Circuits, pp.413-416,
Proc. of the & International Conference MIXDES'99, 17-19 June 1999, Krakéw, Poland

[Publ24] J. Laskowski, A. PfitznerReference Structure for Development of Analytical Models of Submicrometer MOS
Transistor, pp. 299-304, Proc. of the XXII National Conference on Circuits Theory and Electronic Networks, 20-23 October
1999, Warszawa-Stare Jabtonki, Poland

[Publ125] Z. Lisik, T. Michalski, Z. Szczepaniak, J. Szmitlhyristor intelligent power module (IPM) with temperature protection,
(conference proceedings on CD — 5 page¥)E@ropean Conf. on Power Electronics and Applications EPE’99, 7-9 September
1999, Lausanne

[Pub126] Z. Lisik, J. Podgorski, A. Jakubowshkilodified Scharfeter-Gummel formula for simulation semiconductor devices,pp.
164-166, & Intern. Conf. on The Experience of Designing and Application of CAD System in Microelectronics CADSM'99
1 -6 lutego 1999, Lwow

[Pub127] T. tozowski, E. Montrimas, R.B. Beck, K. Do#ski, Opriedelenje jemkosti i priedelnogo elekritieskowo potencjata
clojewv SiO2 bezkonaktnym metodompp. 45-47, Elektronika’99 — Lietuvos Mokslas IR Pramone

[Publ128] T.tozowski, E. Montrimas, S. Sakalauskas, R.B. B&#siduoto poringojo silicio elektriniu parametru tyrimai, pp. 241-
244, Spindulouotes IR Medziagos Saveika — Konferncijos pranesimu medziaga, Kaunas, 1999, Litwa

[Pub129] L. tukasiak, P. Roman, M. Brubaker, M. Amdon-contact electrical characterization of SOl surfacesyol.99-3, pp. 184-
188, Proc. of Electrochemical Society

[Pub130] M.Malinowski, Z.Frukacz, M.Szuflska, A.Wnuk, M.KaczkanQptical transitions of Ho®*" in YAG, P53, & International
Winter Workshop on Spectroskopy and Structure of RE Systems, April 27-May 1999, Szklarska Poreba, Poland

[Pub131] M. Malizski, L. Bychto, R. Kisiel,Photoacoustic Studies of Adhesion of Electrically Conducting Adhesivepp. 251-254,
Proceedings of the 22-nd Conference of IMAPS, The International Microelectronics and Packaging Society Poland Chapter ,
Krakéw 1999 Poland

[Pub132] A. Mossakowska-Wyszgka, T. Kossek, P. Szczepski, Analiza drgan relaksacyjnych w planarnym laserze DFB i DBR o
cyrkularnej symetrii, pp. 108-111, Materiaty VI Seminariuum Techniki Laserowej STL'99, 27 September — 1 October 1999,
Szczecinzwinoujzcie, Poland Materiaty

[Pub133] S.M. Pietruszkdarriers to Introducing Photovoltaics in Central Europe: The Case of Poland Proceedings of the ISES
Solar World Congress, 4-11 July 1999, Jerusalem, Israel

[Pub134] S. M. Pietruszkd\ational Programs for Developing Photovoltaics European MRS Conference on Photovoltaics, 25-27
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Forum Odnawialnycli rédet Energii'99, 1999
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vol.4, pp.51-56, Proceedings of the International Seminar in Precision and Elektrortimolegy INSEL"99, 22-24
November 1999, Warsaw, Poland

Z. Szczepmki, M. JakubowskaThick Film Resistors with High Gauge Factor for Sensor Application pp. 28-32,
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[Pub168] B. A. GalwasMicrowave-fibre systems,Proc. ¢ International Travelling Summer School on Microwaves & Lightwaves, 11-
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[Pub169] J. Krupka, M. Tobar, R. Geyer, and C. Waileasurement techniques of extremely low loss dielectrics at microwave
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[Pub174] C. Weil, J. Baker-Jarvis, B. Riddle, M. Janezic, J. Krupkaasurement issues involving accurate RF characterization of
printed wiring boards, The Dielectric Society 30th Annual Coference, Canterbury, 12-14 April, 1999 1 page summary

[Publ175] J. Wanicki, G. Kukietka, Analiza sekwencji obrazéw cyfrowych — detekcja ruchy Wyniki prac prowadzonych w
programie priorytetowym lkynieria Fotoniczna w latach 1998-1999, 1999, pp. 102-108

[Publ176] J. Wanicki, M. Kujawizska, R. Sitnik, M. PawtowskiQpracowanie systemu konwersji wynikw optycznych pomiarow
ksztattu obiektow tréjwymiarowych do systeméw CAD, MES i grafiki komputerowej, Wyniki prac prowadzonych w
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[Publ177] 3. Waznicki, Zatorenia systeméw bada naukowych, KRASP, Warszawa, 1999, p. 149
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7. RESEARCH REPORTS

[Repl] T.M. AdamowiczResearches On Metal lon Lasers For Ultraviolet Laser Generatior{Badania laseréw jonowych na parach
metali dla generacji w obszarze nadfioletu)

[Rep2] M. Baszun,Analysis of Delay Lines with Interdigital Transducers for Liquid Sensors Applications (Analiza linii
op&niajzcych z przetwornikami nadzypalczastymi do zastosowvazujnikowych w cieczach),

[Rep3] R.B. BeckFormation Of SOI (Silicon-On-Insulator) Structures On Silicon Wafers With An Epitaxial Layer Deposited
On Porous Silicon (FIPOS) WWytwarzanie struktur SOI (krzem na izolatorze) na ptytkach krzemowych z waegitaksjalii
osadzon na warstwie porowatego krzemu (FIPOS))

[Rep4] K. Domazski, Applications of porous silicon for fabrication of micromechanical sensors silicon component&astosowania
porowatego krzemu do wytwarzania krzemowych elementéw czujnikéw mikromechanicznych)

[Rep5] B. Galwas,Modulation And Controlling Of Microwave Cuircuits By Means Of Optical Radiation (Badania metod
modulacji i sterowania uktadami mikrofalowymi z wykorzystaniem promieniowania optycznego)

[Rep6] H. Gorkiewicz-Galwasinalysis of tree structures in medical imagegAnaliza struktur drzewiastych w obrazach medycznych)

[Rep7] H. Gorkiewicz-GalwasTexture Analisys System (System analizy tekstur)

[Rep8] A. JakubowskiMethods for the Characterisation of SOl Materials and Devices(Metody charakteryzacji materiatow
i przyrzzdéw SOIl).

[Rep9] J. Krupka,Measurements of Superconducting and Dielectric Materials at Microwave Frequencies and Cryogenic
Temperatures

[Rep10] J. KrupkaThe Elaboration Of Design Methods And Realisation Of New Microwave Filters With Dielectric Resonators
For Telecommunication And Cellular Telephony (Opracowanie metod projektowania i wykonanie nowych typéw filtrow
mikrofalowych z rezonatorami dielektrycznymi dla telekomunikaciji i telefonii komorkowej)

[Repl1] J. LaskowskiPesigning And Verification Method Of The Reference Structure Of Submicrometer MOS Transistor For
Analytical Models (Metoda projektowania i weryfikacji wzorcowej struktury submikrometrowego tranzystora MOS dla
konstruowania fizycznych modeli elektrycznych.)

[Rep12] A. Lejman,A Verification Method for Analytical Models of Doping in Manufacturing of VLSI (Metoda weryfikacji
analitycznej modeli domieszkowania dla technologii wytwarzania submikrometrowych uktadéw VLSI)

[Rep13] M. Malinowski, Studies On Laser-Diode Excitation And Construction Of Planar Waveguide Nd:YAG/YAG Lasers
(Opracowanie metod wzbudzania, podzespotdw i konstrukcji falowodowych laseréw cienkowarstowych Nd:YAG/YAG
pobudzanych diodami laserowymi)

[Repl4] P. Szczepaski, The Effect Of Gausian Variable Variable Reflectivity Mirror On Parameters Of Waveguide Lasers
(Analiza wptywu zastosowania zwierciadet gaussowskich na parametry laseréwzoigwych i falowodowych)

[Repl5] P.SzweminVacuum Controller for the pressure range 16-10"° Pa (Opracowanie priniomierza jonizacyjnego na zakres 10
19. 100000 Pa z mikroprocesorowym uktadem kontrolnym)

[Repl16] W. Wolizski, Elaboration Of Fibre Optic Amplifiers At The Range 1060nm For Laser Range-Finder And At 1530rm

Pumped By Laser DiodeqOpracowanie wzmacniaczy wtoknowych
X. nazakres 1060 nm dla dalmierza laserowego i na 1530 nm pobudzanych diodami laserowymi)

[Repl7] J. Wanicki, Microscopic image analysis and recognition systenfSystem analizy i rozpoznawania cyfrowych obrazéw
mikroskopowych)

8. PATENTS

[Patl] J. B. Galwas, B. Jakubowski, A. Kulpa, J. Piotrowskystem for contents monitoring of selected components of material

(Urzzdzenie do monitorowania zawaztd wybranych skladnikéw materiatu), Patent no: PL 176419 B1
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9. CONFERENCES, SEMINARS AND MEETINGS

9.1. International Conferences

[Con1]

[Con2]

[Con3]

[Con4]

[Conb5]

[Coné]

[Con7]

[Cong]
[Con9]

[Con10]

[Con11]

[Con12]
[Con13]
[Con14]
[Con15]
[Con16]

[Conl7]

[Con18]
[Con19]
[Con20]
[Con21]
[Con22]
[Con23]
[Con24]

[Con25]

2" International Fair and Expo, NewTechnologies, Innovations and Industrial Design - INTERTECHNOLOGY’99,
t6dz, Poland, June 1999
co-organizer: J. Szmidt
39 CCM Interinational Conference Torino, Italy, 3-7 May 1999
speaker: P. Szwemin,
reporters: M. Niewdski, K. Szymaski
3 International Symposium on Microelectronic Technolgies and MicrosystemsKoszyce, Slovakia, 3-5 June 1999
speaker: Z. Szczepski
39 International Winter Workshop on Spectroskopy and Structure of RE Systems Szklarska Poreba, 26 April -
1 May 1999
speaker: M. Malinowski,
reporters: M. Malinowski, M. Kaczkan, R. Piramidowicz
5" Intern. Conference on The Experience of Designing and Application of CAD System in Microelectronics CADSM’99
Lwow, Ukraine, 1-6 February 1999
speaker: W. Pleskacz
reporters: A. Jakubowski, W. Pleskacz
8" European Conference on Power Electronics and Applications EPE'9d.ausanne, Swiss, 7-9 September 1999
reporter: J. Szmidt
8" International Biannual Conference on Solar Energy in High Lattitudes, Conference North Sun’99 Edmonton, Canada,
10-14 August 1999
speaker: S.M. Pietruszko
9" CIMTEC-World Ceramic Congress. Ceramics: Getting into the 2000’s Florence, Italy, 14-10 June 1999
reporters: A. Werbowy, J. Szmidt
9™ International Symposium on Silicon-on —Insulator Technology and DevicesSeattle, USA, May 1999
speaker: L. Lukasiak
10" European Conference on Diamond, Diamond-like Materials, Nitrides and Silicon Carbide Prague, Czech, 12-17
September 1999
reporter: A. Werbowy
10" Internatinal Workshop on the Physics of Semiconductor Devices IWSPD'99ew Delhi, India, 14-18 Dec. 1999
speakers: A. Jakubowski, L. Lukasiak, S.M. Pietruszko,
co-organizer: A. Jakubowski
10" International Conference “MICROCOLL”, Budapest, Hungary, 21-24 March 1999
reporters: J. Dawidczyk, J. Krupka, Z. R. Szczepaniak,
12" International Colloquium on PLASMA PROCESSES CIP’99, Antibes-Juan-les-Pins, France, 6-10 June 1999
reporter: J. Szmidt
13" International Conference IC-SPETO, Gliwice-Ustraz, Poland, 20-23 May 1999
speaker: B. A. Galwas
18" Congress of the International Commission for Optics (ICOXVIII), San Francisco, USA, 2-6 August 1999
reporter: P. Szczepaki
18" International Conference on Amorphous and Microcrystalline Semiconductors Snowhbird, USA, 23-27 August 1999
reporter: S.M. Pietruszko
1999 Symposium on High Performance Electron Devices for Microwave & Optoelectronic Applications "*EDMO”,
London, UK, 22-23 November 1999
reporters: J. Dawidczyk, Z. R. Szczepaniak,
1999 Symposium on VLSI Technology , Digest of Technical PaperkKyoto, Japan, 14-16 June 1999
speaker: M. Jurczak
22" Conference of IMAPS Poland,Zakopane, Poland, 1-3 October 1999
speakers: A. Jakubowski, L. ukasiak
22" Interinational Spring Seminar on Electronics Technology ISSE’99 Drezno, Germany, 17-21 May 1999
speaker: R. Kisiel
29" European Solid State Device Research Conf., ESSDERC’9Beuven, Belgium, 13-15 September 1999
speaker: M. Jurczak
2gh European Microwave Conference Munich, Germany, 4-8 October 1999
reporter: J. Krupka
35" Interinational Conference on Microelectronics, Devices and Materials MIDEM’99, Stowenia, 12-17 October 1999
speaker: R. Kisiel
CLEO/Europe-EQEC Focus Meeting — Novel Lasers and Devices Topical Meetinglunich, Germany, 14-16 June 1999
reporter: P. Szczepaki
Conference to Launch %' Framework Programme of EC on RTD, Essen, Germany, 24-26 February 1999
audience: S.M. Pietruszko
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[Con26] European MRS Conference on PhotovoltaicsCracov, Poland, 25-27 October 1999
reporters: S. M. Pietruszko, M. Kostana
[Con27] Exploring The Information Society IST'99, Finlandia, 20-24 November 1999
audience: W. Kiamicz
[Con28] ICEAA Conference, Torino, Italy, 13-17 September 1999
reporter: J. Krupka
[Con29] IEA PVPS Task 1 Experts Meeting,Kyoto, Japan, 27-29 September 1999
speaker and co-organizer: S.M. Pietruszko
[Con30] IEA PVPS Task 7 Experts Meeting,Linz, Austria, 14-16 April 1999
speaker and co-organizer: S.M. Pietruszko
[Con31] International Conference on Internationalization of Education and Scientific Researches in XXI Century - Role of
Technical Universities,St. Petersburg, Russia, 23-26 June 1999
speaker: J. Wimicki
[Con32] International Conference, SPIE - Interferometry’99: Technics and Technology Puttusk, Poland, 20-23 September 1999
reporter: J. Wonicki
[Con33] International Electron Devices Meeting, IEDM'99, Washingtin, USA, 5-8 Decemb&©99
speaker: M. Jurczak
[Con34] International Symposium on Defect and Fault Tolerance in VLSI Systems — DFT'99Albuquerque, New Mexico, USA, 1-3
November 1999
reporter: W. Pleskacz
[Con35] International Workshop on New Approaches to High-Tech: Nondestructive Testing and Computer Simulations in Science
and Engineering, St. Petersburg, Russia, 7-11 June 1999
speaker: W. Kamicz
[Con36] ISES Solar World Congress Jerozolima, Izrael, 04-11 July 1999
speaker: S.M. Pietruszko
[Con37] MIXDEX'99, Cracow, Poland, 17-19 June 1999
co-organizers: W. Kémicz, A. Pfitzner
speakers: E. Piwowarska, W. Pleskacz, A. Lejman, A. Jarosz
[Con38] Photovoltaics Integration Concepts Workshop Lausanne, Swiss, 11-12 February 1999
speaker: S.M. Pietruszko
[Con39] Proceedings of the 11th International Conference on Photovoltaic Science and Engineerin§apporo, Japan, 21-24
September 1999
reporter: S.M. Pietruszko
[Con40] Spindulouotes IR Medziagos Saveika — Konferncijos pranesimu medziagaunas, 1999
reporter: T. tozowski, R.B. Beck
[Con41] The 2-nd EAA International Symposium on Hydroacoustics Jurata, Poland, 24-27 May 1999,
reporter: M. Baszun
[Con42] Workshop on PV Added Values Sapporo, Japan, 25 September 1999
audience: S.M. Pietruszko
[Con43] World Multiconference on SYSTEMICS, CYBERNETICS AND INFORMATICS , Orlando, Floryda, USA, 31 July — 4
August 1999
reporter: M. Baszun
[Con44] World Sustainable Energy Conference Sustain’99Amsterdam, Holland, 22-28 May 1999
audience: S.M. Pietruszko
[Con45] XXIII Conf. of the Intern. Microelectronics and Packaging Society Poland Chapter — IMAPS’99, Koszalin, Kotobrzeg,
Poland, 21-23 September 1999
speakers: A. Jakubowski, L. Lukasiak
[Con46] XXIII Conference of IMAPS-POLAND , Kotobrzeg, Poland, 20-23 September 1999
reporters: R. Kisiel, Z. Szczepski, M. Jakubowska, P. Gonciara,
co-organizer: R. Kisiel
[Con47] XXIV International Conf. on Phenomena in lonized GasesWarsaw, Poland, 11-16 July 1999
reporters: W. Kwaniewski, T.M. Adamowicz

9.2. Local Conferences

[Con48] Akustyka Strukturalna, Metody falowe w in zynierii Biomedycznej, Zakopane, 18-24 April 1999
reporter: M. Baszun
[Con49] “Odnawialne §rodta energii a bilans energetyczny kraju” -posiedzenie Komisji Ochronys rodowiska Senatu RR Warsaw,
12 May 1999
speaker and co-organizer: S. M. Pietruszko
[Con50] Il Konferencja Ochrony §rodowiska w Energetyce i Przemygle, Potaniec, 21-23.04. 1999
reporters: B. Galwas, J. Piotrowski, J. Skulski
[Con51] 1l Ogodlnopolska Konferencja Ksztatcenie Ustawiczne Irkynieréw i Menedzeréw, Kielce, 25-27 October 1999
reporter: B. Galwas
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[Con52]
[Con53]
[Con54]

[Con55]

[Con56]
[Con57]
[Con58]
[Con59]
[Con60]

[Con61]

[Con62]

[Con63]

IV Forum Energetyczne’99, Jadwisin k/Serocka, 01-03 Decemi&99
speaker and co-organizer: S. M. Pietruszko
Konferencja Bezpieczéstwo i Niezawodn®&SKONBIN'99, Zakopane,
reporter: J. Pogorzelska
Konferencja Polskiego Komitetu ds. UNESCQ Warsaw, April 1999
speaker: J. Wimicki
V Krajowa Konferencja Techniki Pré $ni, Borki, 9-11 June 1999
speakers: P. Szwemin, M. Nievgki
reporters: M. Niewiski, K. Szymaski
co-organizer: P. Szwemin
Konferencja Rektorow Akademickich Szkét Polskich, Posiedzenie PrezydiupiRogéw, 9-10 October 1999
chairman: J. Wenicki
Konferencja Rektoréw Polskich Uczelni TechnicznychGdynia, 28-30 January 1999
chairman: J. Wenicki
Konferencja Rektoréw Polskich Uczelni TechnicznychSzczecin, 17-19 June 1999
chairman: J. Wenicki
Konferencja Rektorow Uczelni Warszawskich Warsaw, 8 October 1999, 29 November 1999, 2t@&nbed 999
chairman: J. Wenicki
VI Ogdlnopolskie Seminarium “TECHNIKI JONOWE”", Szklarska Patba, 3-5 March 1999
reporters: J. Szmidt, R.B. Beck
VI Sympozjum Techniki Laserowej, Szczecinzwinoujzcie, 27 September -1 October 1999
speakers: M. Malinowski, P. Szczeyski, W. Wolizski
reporters: T.M. Adamowicz M. Borecki, K. Dziolowski, J. Kzsik, T. Kossek, M. Malinowski, A. Mossakowska-
Wyszyzska, P. Szczepaki, A.Tyszka-Zawdazka, P. Warda, P. Wiski, W. Wolizski
co-organizers: S. Jonak, W. Widiki,
audience: M. Kaczkan, W. Kwaiewski, R. Piramidowicz
VIl Konferencja Swiattowody i ich zastosowanigKrasnobréd, 14-16 October 1999
reporters: M. Borecki, J. Kruszewshil. Bebtowska
XXII National Conference on Circuits Theory and Electronic Networks, KKTOIE, Warsaw-Stare Jabtonki, 20-23 October
1999
reporters: A. Pfitzner, J. Laskowski
co-organizer: W. Kamicz

9.3. Schools and Seminars

[Con64]
[Con65]

[Con66]

[Con67]

[Con68]
[Con69]

[Con70]

3" International Seminar on Precision and Electronic TechnologyWarsaw, Poland, 22-24 November 1999
reporter: Z.Szczepaki
28-th Winter School on M&Q Acoustics, Ustraz, Poland, 22-26 February 1999
speaker: M. Baszun
9™ International Travelling Summer School on Microwaves & Lightwaves,Roma, Italy, 11-15 July 1999
organizer: B. A. Galwas,
speakers: B. A. Galwas, J. K. Piotrowski, P. Szczsga
audience: J. Dawidczyk, T. Kossek, Z. Szczepaniak
Analogue CMOS IC Design CourseIMiO PW, Warsaw, Poland, 15-18 March 1999,
organizers: W. Kamicz, J. Gempel, S. Jeszka,
speaker: W. Kamicz:
Seminar on Solar Electricity from Building Environment, Stockholm, Sweden, 12-13 April 1999,
speaker: S.M. Pietruszko
Seminarium “Dom Ekologiczny”, Warsaw, Poland, 26 March 1999
speaker: S.M. Pietruszko
XLVI Otwarte Seminarium z Akustyki , Zakopane, Poland, 14-17 September 1999
speakers: L. Kgizek, M. Baszun



