2017 40th International Spring
Seminar on Electronics
Technology (ISSE 2017)

Sofia, Bulgaria
10-14 May 2017

I E E E IEEE Catalog Number: CFP17509-POD
4 ISBN: 978-1-5386-0583-7



Copyright © 2017 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP17509-POD
ISBN (Print-On-Demand): 978-1-5386-0583-7
ISBN (Online): 978-1-5386-0582-0
ISSN: 2161-2528

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings

.com



TABLE OF CONTENTS

MICROSTRUCTURAL AND COMPOSITIONAL STUDIES ON MULTILAYER ELEMENTS

BASED ON LOW TEMPERATURE COFIRED CACUS3TI4012-TYPE CERAMICS ..o 1
Agata Skwarek ; Balazs Illés ; Robert P. Socha ; Dorota Szwagierczak

ELECTRICAL AND OPTICAL CHARACTERIZATION OF SPUTTERED ZNO:GA THIN FILMS

DOPED WITH NITROGEN .....coiiii ettt ettt e e et e e teesseeaste e st e e steesnteeseeaseeesseeanseesenenseenneeenneeananesnenans 7
Krasimira Shtereva ; Vladimir Tvarozek ; Jaroslav Kovac ; lvan Novotny ; Ondrej Szabo ; Marian Vojs ; Sona
Kovacova

FLEXIBLE OPTOELECTRONIC DEVICE WITH POLYMER BASED ELECTRODE ON

HYBRIMER SUBSTRATE — IMPACT OF THE BENDING ON THE INTERFACIAL

PROCESSES ...ttt st b ettt e ea bt e be e e st e e shteam b e e s Ee e e st e e eR b e e a b e e e Rt e e beeeR b e e b e e e s te e eR e e e R R e e Ee e e teenneeanbeenree s 12
Mariya Aleksandrova ; Georgi Dobrikov ; Ajaya K. Singh ; Valentin Videkov ; Georgi Kolev

PSEUDOBROOKITE THICK FILMS FOR POTENTIAL APPLICATION AS LOW-

TEMPERATURE SENSITIVE MATERIAL IN NO GAS SENSORS .......cooiiiieiic st sve e sae e 18
Goran Miskovic ; Maria Vesna Nikolic ; Miloljub D. Lukovic ; Zorka Z. Vasiljevic ; Johann Nicolics ; Obrad S.
Aleksic

COMPARISON OF COPPER AND SILVER THICK FILM ON ALUMINA SUBSTRATES

L O T = I 1 SRR 24
Jiri Hlina ; Jan Reboun ; Martin Hirman ; Ales Hamacek

AEROSOL JET SILVER PRINTED LINES ON SUBSEQUENTLY BENT GLASS SUBSTRATES..........ccccovenen. 29
Jiri Navratil ; Martin Pavec ; Jan Reboun ; Tomas Rericha ; Ales Hamacek

MECHANICAL ANALYSIS OF EXPERIMENTAL SUGAR-BASED BIOEPOXY PRINTED

CIRCUIT BOARDS ...ttt bbb bbbtk h bbb e e ekt bt b e b e b et h e bt eb e bt bbb et et e b 33
Laszl6 Gal ; Attila Géczy ; Istvan Hajdu
CHARACTERIZATION OF Y-TYPE HEXAFERRITE BA;MG,FE1,02 POWDERS ..o 39

Borislava Georgieva ; Kiril Krezhov ; Svetoslav Kolev ; Chavdar Ghelev ; Daniela Kovacheva ; Margit Fabian ;
Erzsebet Svab ; Tatyana Koutzarova

IMPEDANCE RESPONSE OF PSEUDOBROOKITE THICK FILMS WITH A SANDWICH

CONFITGURATION Lttt sttt sb ettt b e s e te s se e s bt a0t s bt a8t e be a8 e e ke e £ e a4 eeh e e bt e b e et e e Re e be e b e e b e eneenbe e b e e nbeabeenbenbeens 45
Miloljub D. Lukovic ; Maria V. Nikolic ; Zorka Z. Vasiljevic ; Nelu Blaz ; Snezana Lukovic ; Obrad S. Aleksic

A COMPARISON OF EMBROIDERED AND SCREEN-PRINTED ULTRA-WIDEBAND

ANTENNAS et b e bt ea b b e e s e e b e oAb A b e e H e e R e oAb e AR e e R b e R e e s b AR e e e e e R e oAbt e R e e R e R bbbt e b 50
Martin Pavec ; Tomas Bystricky ; Daniela Moravcova ; Jan Reboun ; Radek Soukup ; Jiri Navratil ; Ales
Hamacek

POSSIBILITY OF PCBS' MINIATURIZATION BY USING THICK FILM POLYMER

RESISTORS ...ttt bbbtttk b e h b e s e h e b e H e b E b e e st e b e bbb e bttt h bt e bt e bt b e bt et 54

Tibor Rovensky ; Alena Pietrikova ; Igor Vehec

ELECTROCHEMICAL IMPEDANCE SPECTROSCOPY FOR DIFFERENT TYPES OF

SUPERGCAPACITORS ... .ttt h et b e h e e s bt e b e e b e e R e e Ab e o8 £ e b e e R b e ekt e b e e b e ehb e e b e e b e et e ehbenbeabeeabeaneenbeareen 59
R. Negroiu ; P. Svasta ; C. Pirvu ; Al. Vasile ; C. Marghescu

IN-LINE THICKNESS CONTROL OF SELF-SENSING CANTILEVERS FOR ADVANCED AFM

APPLICATIONS ...ttt ettt e ettt e e e et e e e s bae e e etbee e e eabeeesabeeeaasbeeeesabeeesabeeeeasbeeeeabeeeabaeeeasbaeeeaabeeesabeeesneeas 63
Vladimir Stavrov ; Galina Stavreva ; Emil Tomerov ; Vencislav Todorov ; lvan Buchvarov
REFINING EFFECT OF ELECTRON BEAM MELTING ON RECYCLING OF NICKEL WASTES..........coc.u.... 67

Katia Vutova ; Vania Vassileva ; Maria Naplatanova ; Takeshi Tanaka

LOW TEMPERATURE GROWTH OF INALN ON EPITAXIALLY GROWN SIC/SI (111)

BT = o T PSRRI 73
Jonny Tot ; Robert Dubreuil ; Dimiter Alexandrov

INVESTIGATIONS ON IMPLEMENTING SOLDER ALLOY FREE TECHNOLOGY FOR

ELECTRONICS BASED ON PRINTED CONDUCTIVE PASTE.......cot ittt sttt e aa s aaa e 78
Ciprian lonescu ; Gaudentiu Varzaru ; Norocel-Dragos Codreanu ; Cristina Marghescu

STRUCTURAL AND ELECTRO-OPTICAL PROPERTIES OF SN-DOPED VO, FILMS

ELABORATED BY SPRAY PYROLYSIS ...ttt sttt sbe et be st se e b sne et st enbennes 84
Asmaa Mrigal ; Mohamed Addou ; Mohamed El Jouad ; Noure Elhouda Choukri ; Mariya Aleksandrova

IMPROVING THERMAL RESISTANCE OF MULTILAYER LTCC MODULE WITH COOLING

CHANNELS AND THERMAL VIAS . ... oottt ettt e et et e teeas e e be e e see e sseeanteesseeenteeaneeanseesnenenseenneeenees 90
Tomas Girasek ; Alena Pietrikova ; Tilo Welker ; Jens Muller



FLAT PIPE COOLING SYSTEM FOR SMD CHIPS ...ttt 96
Ilie Alexandru ; Dan Pitica ; Liviu Viman

COMPARISON OF SYNTHETIC AIR JET VS. PASSIVE HEAT SINKS FOR COOLING COB

LED MODULES. ...ttt et b ettt b e he ekt h e e bt e b b e e bt e he ekt e R b e b e e E e ekt e bt e nb e e b e e ab e e beenbeebeenbeabeebenbean 101
Niculina Badalan Draghici ; Paul Svasta ; Norocel Dragos Codreanu

MATERIAL STUDY FOR FULL-FACED HEATING LAYERS, INTEGRATED IN PRINTED

CIRCUIT BOARDS ...ttt bbbt b e e b e e s b b e s b e b e e s bt e b £ e e e b e e bt e bt e b e ks e bt s b e e b et e e nr e s 105
Dirk Seehase ; Fred Lange ; Andrej Novikov ; Mathias Nowottnick

INVESTIGATION OF THE EFFICIENCY OF THE HEAT DISSIPATION FOR THE HEAT-

CONDUCTING CIRCUIT BOARDS MADE OF ALUMINUM WITH THE NANOPOROUS

J Y I LY N Nt o PSSR 111
Svetlozar Andreev ; Katsiaryna Chemyakova ; Boriana Tzaneva ; Valentin Videkov ; Igor Vrublevsky
LEDS' THERMAL MANAGEMENT FOR SPECIAL APPLICATION ....ccciiiiiie ittt s 117

Petko Mashkov ; Hristo Beloev ; Berkant Gyoch ; Rostislav Kandilarov ; Tamara Pencheva

THERMAL CHARACTERIZATION OF A 500W MOTOR DRIVER MODULE WITH

EMBEDDED POWER TRANSISTORS ... .ottt sttt st nbeesate et esne e e nbeesnaeeteennbeaneeaneas 123
Johann Nicolics ; Michael Unger ; Stephanie Grof ; Mike Morianz ; Hannes Stahr

APPLICATION OF CFD MODELING TO SOLVE PROBLEMS IN THERMAL DESIGN OF LED

APPLICATIONS IN THE INITIAL PROJECT PHASE .....oo oottt st 129
Nikolay Vakrilov ; Anna Stoynova ; Nadezhda Kafadarova

INVESTIGATIONS OF THERMAL INFLUENCES ON CLOCK SPEED OF EMBEDDED

DEVICES ... oottt bbbt h bt b h b E e s R R E R E bR R R R R R e bR R Rt n ettt 135
Alexandra Fodor ; Rajmond Jano ; Dan Pitica

COOLING METHOD FOR HIGH POWER DISSIPATION SMD PACKAGES.........cccooiiiiee 139
Aurelian Kotlar ; Paul Svasta

TESTING OF THE THERMAL MODEL OF MICROPROCESSOR.......cccoiiiiiiieiteeesie et 143

Piotr Markowski ; Miroslaw Gierczak ; Andrzej Dziedzic

COMBINATION OF SOLID-LIQUID INTERDIFFUSION AND SINTERING BONDING FOR

GAN DEVICES. ...ttt stttk b e s ekt e st e s b4 e s e e b e e Rt e A b4 a1 b e ke e Rt e nb e e s b Ee e st e s bt e be s b e e st e s b e e s b e beeneenbeenes 147
Ryszard Kisiel ; Marcin Mysliwiec

STUDY ON THE INTERDEPENDENCE OF SOLDERING PROFILE, AGEING CONDITIONS

AND INTERMETALLIC LAYER THICKNESS IN LARGE AREA SOLDER JOINTS AND ITS

INFLUENCE ON RELIABILITY ittt e e b et e e b e et s bt e et st e et e sae e e e sbe e b e nne e 151
Allen Jose George ; Juergen Zipprich ; Markus Klingler ; Marlies Breitenbach ; Mathias Nowottnick
FLUXLESS PRESSURE AG SINTERING IN CREATION OF AU-AG CONNECTION SYSTEMS.........ccccouenee. 157

Marcin Mysliwiec ; Ryszard Kisiel

INFLUENCE OF FLUX-ASSISTED ISOTHERMAL STORAGE ON INTERMETALLIC

COMPOUNDS IN CU/SNAG MICROBUMPS ..ottt ettt sttt sb e bbb saateabe st e 161
Laura Wambera ; luliana Panchenko ; Wolfram Steller ; Maik Mdller ; M. Jiirgen Wolf

IMPROVED SOLDERING OF COMPONENTS WITH DIFFERENT THERMAL MASSES BY

HYBRID PRINTING OF SOLDER PASTES ... ooi ittt sttt sttt st sae e st esnteenneesnaeenteesnsaenneeaneas 167
Valentin Tsenev ; Valentin Videkov ; Aleksei Stratev ; Nikolay Georgiev

INFLUENCE OF FLEXIBLE SUBSTRATE ROUGHNESS WITH AEROSOL JET PRINTED PADS

ON THE MECHANICAL SHEAR STRENGTH OF GLUED JOINTS ...ttt sne e 173
Martin Hirman ; Jiri Navratil ; Radek Soukup ; Ales Hamacek ; FrantiSek Steiner
NANOPARTICLE BASED INK PRINTED CHIP INTERCONNECTIONS ...ttt 179

Jiri Navratil ; Jan Reboun ; Tomas Rericha ; Radek Soukup ; Martin Hirman ; Ales Hamacek

FABRICATION AND CHARACTERIZATION OF PRECISE INTEGRATED TITANIUM

NITRIDE THIN FILM RESISTORS FOR 2.5D INTERPOSER........ccootiiiiiiiiieii s 183
Ranjit Singh ; Mathias Boettcher ; luliana Panchenko ; Conny Fiedler ; Alexander Schwarz ; Juergen Wolf

RELATIONSHIPS BETWEEN NOISE AND NONLINEARITY OF ADHESIVE CONDUCTIVE

JOINTS AND JOINTS RESISTANC E.......c.eot ittt st sb ettt s bt et e st e e beesb e e st e nbeebeenbesnnenbe e 189
Pavel Mach ; Seba Barto ; Ale$ Duraj

INFLUENCE OF CONTINUAL MECHANICAL STRESS ON CLIMATIC AGEING OF

CONDUCTIVE ADHESIVE JOINTS ...tttk etk b et eb e n e 194
Pavel Mach ; Pavlina Zalska

CU PASSIVATION WITH SELF-ASSEMBLED MONOLAYERS FOR DIRECT METAL

BONDING IN 3D INTEGRATION ...ttt sttt b e s b e e b e e e e sb e e e e ebe e b e sbeeseeebe e b e sbeesneabeanras 198
Maria Lykova ; luliana Panchenko ; Marion Geidel ; Johanna Reif ; Juergen M. Wolf ; Klaus-Dieter Lang

ADDITIVE COPPER METALLIZATION OF SEMICONDUCTORS FOR ENABLING A COPPER

WIRE BONDING PROGCESS. ...ttt sttt sttt sttt e e bbbt et ekt e st e s bt e bt e ek e ea b e s be e b e e bt eaeesbeebe e beanbenbesbeens 204
Alexander Hensel ; Martin Mueller ; Joerg Franke ; Klaus Kohlmann Von Platen



DIFFERENT ASPECTS OF NON-METALIZED SILICON DIES JOINING WITH USING LOW

TEMPERATURE AND LOW PRESSURE SINTERED SILVER NANOPARTICLES ........ccooooiiiieeciieeee 210
Krzysztof Stoiek ; Jan Felba ; Tomasz Falat ; Andrzej Moscicki

THREE WAYS TO CERAMIC PACKAGES ...ttt sttt sh et bbbttt nbesneenbe e 216
Josef Skacel ; lvan Szendiuch

INVESTIGATING INTERMETALLIC LAYER GROWTH IN INNOLOT SOLDER ALLOY ....ccccoiniiiiiiiinn 220
Oliver Krammer ; Tamas Hurtony ; Aron Hadarits

INFLUENCE OF AGING ON PRINTED PASSIVE COMPONENTS PARAMETERS.........cccooiiiiiiec 225
Tomas Blecha ; Jaroslav Harant ; Tomas Syrovy

STUDY OF TEMPERATURE PROFILE INFLUENCE ON INTERMETALLIC GROWTH.......ccccooiieiiiiiiee 231
D. Budek ; K. Duek ; O. Renza

WETTING BALANCE TEST — COMPARISON OF SOLDER ALLOYS WETTING.......ccceoiiiiieiisieic e 235
D. Busek ; M. Placek ; D. Ruzicka

COMPARISON OF MECHANICAL RESISTANCE OF SNCU AND SNBI OF SOLDER JOINTS.........ccccovvvnienn. 240
Karel Dusek ; David Busek ; Adam Petrac ; Martin Placek ; Martin Kozak ; Martin Molhanec ; Ivana Beshajova
Pelikanova

ULTRASONIC SOLDERING, MECHANICAL PROPERTIES OF SOLDER JOINTS......cccoiiiiiiiiniie e 244

Karel Dusek ; Martin Placek ; Martin Cepek ; Martin Molhanec ; Ivana Beshajova Pelikanova

RELIABILITY ASSESSMENT OF ELECTRONIC UNITS INCLUDED IN COMPLEX

ELECTRONIC SYSTEMS ...ttt etttk a1t b a8 s bt e b ek e e h e e e bt e s e e e beenb e s be e st e et e e neenbeeraenbeaneen 248
Nikolay Nikolov ; Toncho Papanchev ; Anton Georgiev

RELIABILITY ASSESSMENT OF ELECTRICITY DISTRIBUTION SUBSTATION SURGE

PROTECTION SYSTEM ...ttt ettt et ettt e sn e et e e s e e sseesnteeseeenteeaneeenteesseeesteeaneeenteeenaeenneenneeenees 254
Nikolay Nikolov ; Neli Dimitrova ; Anton Georgiev ; Margreta Vasileva

COMPARISON OF THE CHARACTERISTICS OF PCB PROTECTIVE COATINGS.......ccocooieeeeve e 260
Martin Fridrichovsky ; Frantisek Steiner ; Martin Hirman

CORROSION RELIABILITY OF LEAD-FREE SOLDER SYSTEMS USED IN ELECTRONICS............ccoeevene 266

Feng Li ; Vadimas Verdingovas ; Balint Medgyes ; Rajan Ambat

INVESTIGATING CURRENT DENSITY IN THE LEAD FREE SOLDER JOINTS OF SURFACE

MOUNTED RESISTORS WITH EXPERIMENTAL APPROACH .....ccoooiiiiiiec s 272
Attila Géczy ; Daniel Straubinger ; Tamas Hurtony ; Olivér Krammer ; Andras Kovacs

FAILURE ANALYSIS AND PREDICTION USING NEURAL NETWORKS IN THE CHIP

MANUFACTURING PROGCESS ...ttt ettt sh e bt b e s bt e s e e bt e abeab e e se e abeesb e sbeese e et e e nbenbeesneabeanras 278
Emilia Sipos ; Laura-Nicoleta Ivanciu

ELECTROCHEMICAL MIGRATION OF LEAD-FREE SOLDER ALLOYS IN NA,SO,

ENVIRONMENT ............... s 283
Balint Medgyes ; Sandor Adam ; Lajos Tar ; Vadimas Verdingovas ; Rajan Ambat ; Gabor Harsanyi

ELECTROCHEMICAL MIGRATION INVESTIGATIONS ON SN-SB SOLDER ALLOYS USING

3.5 WTY0 NACL SOLUTION ..ottt sttt st tae et essb e et e ste e s heeanb e e be e e steenneeanbeesbeeebeesnbeenneeaneen 289
Balint Medgyes ; Robert Kiss ; Szabolcs Szurdan ; Daniel Rigler ; LaszI6 Gal ; Richard Berényi ; Gabor Harsanyi
LIFE CYCLE TEST BENCH FOR LIFEPO; BATTERIES ...ttt et 293

Radu Etz ; Dorin Petreus ; Toma Patarau ; Cristian Orian ; Dan-Sebastian Filip
THERMAL BEHAVIOR STUDY OF CORRODED MAGNESIUM ALLOYS USED IN

ELECTRONIC DEVICES. ... .ottt bbb bttt ekt b bbbt b bt bbbt b b e 297
Anna Stoynova ; Yordanka Marcheva ; Borislav Bonev ; Mladenka Loukaycheva ; Biliana Dimova
MACHINE LEARNING FOR ADDITIVE MANUFACTURING OF ELECTRONICS...........ccccooiiiiiiinineieen 303

Stoyan Stoyanov ; Chris Bailey

COMPARATIVE SHEAR TESTS OF TWO LOW MELTING POINT SOLDER PASTES

RELATING TO THEIR THERMAL DIFFUSIVITY oottt sttt st nne e snanesnae e nneeaneas 309
Mihai Branzei ; Marian Vladescu ; loan Plotog ; Traian Cucu

SOFTWARE INSTRUMENT FOR TESTING CLUSTER DEVICES USING HIGH-SPEED CAN

[ O N 1@ L@ ] OSSOSO 315
Marius Alexandru Taut ; Mihai Daraban ; Dan Pitica

THE ANALYSIS OF RELIABILITY OF SOLDER JOINTS ON SMD CERAMIC RESISTOR

V. Novotny ; J. Skicel ; I. Szendiuch ; J. Sandera

MICROCONTROLLER BASED THERMAL ENCLOSURE FOR ELECTRONIC BOARDS

LI =253 LSRR 326
Adrian loan Lita ; Daniel Alexandru Visan ; Alin Gheorghita Mazare ; loan Lita

NUMERICAL STUDY OF VAPOUR CONCENTRATION REDUCTION IN A VACUUM VAPOUR

PHASE SOLDERING OVEN......oiiiiiiiiiitiiie sttt sttt ettt s e sbeaste s beese et e ase e st e e se e s ke e st e s be e s e e st e aneenbaeraenbeanees 330
Balazs Illés ; Agata Skwarek ; Attila Géczy ; Krzysztof Witek



ANALYSIS AND SIMULATION MODELING OF PROGRAMMABLE CFOA-BASED

UNIVERSAL FILTERS WITH CMOS DIGITAL POTENTIOMETERS. ...ttt 336
Ivailo Pandiev
PSPICE DISCHARGE MODEL FOR SIMULATION CIRCUITS WITH LEAD-ACID BATTERY .....ccoccceevveen. 342

Ovidiu Pop ; Adrian Taut ; Alin Grama ; Raul Fizesan ; Emilian Ceuca
A COMPARISON OF CONTROL METHODS FOR PRODUCTION AREAS WITH TIME

CONSTRAINTS AND TOOL INTERRUPTIONS IN SEMICONDUCTOR MANUFACTURING..........cccoeeeiinee. 346
Christian Maleck ; Tobias Eckert
EXTRACTION OF SOLAR CELL PARAMETERS USING SOURCE MEASURE UNIT .......ccooiiiiiiiiiiieceieee, 352

Georgi Nikolov ; Boyanka Nikolova ; Elitsa Gieva ; lvelina Ruskova
METHOD FOR COMPARATIVE PERFORMANCE ANALYZE OF ENCRYPTION
ALGORITHMS USED IN PUBLIC KEY INFRASTRUCTURE FOR SECURE TRANSMITTING

OF AUDIO INFORMATION ..ottt ittt ettt ettt et ste et s e be e s tae e steesabe e beeasaeesbeesabeeabeeasseesasesabeeateeeseesareenbeeanreesreens 358
Snezhana Pleshkova ; Dimitar Kinanev

SIMULATION OF A RESONANT INDUCTIVE WIRELESS CHARGER .......cocooiiiiie e 362
Dan-Sebastian Filip ; Dorin Petreus

COMPUTER MODELING OF GRAPHENE NANORIBBON INTERCONNECTS ........ccoci e 366

Elissaveta Gadjeva ; Petya Popova ; Marin Hristov ; George Angelov

CIRCUIT MODELING OF GREEN FLUORESCENT PROTEIN'S HYDROGEN BONDING

NETWORK IN CADENCE ... ..ottt ettt bt e bt s e b e e s b e s bt e s b e ke ea b e sb e e s e e ebe e st e s be e s e e ebeanbesbeeseenbeaneas 372
Rostislav Rusev ; George Angelov ; Elitsa Gieva ; Marin Hristov

MODELLING OF A CONVERTER IN AN ENERGY STORAGE SYSTEM WITH PARALLEL

WORKING UNITS bbbt bbb h b e e a b b e e b e e b e e h e e b e e b e e b e et e bt e be e b sab e b e nreen 376
Bogdan Gilev ; Nikolay Hinov ; Ivan Nedyalkov
MODELING OF SYNCHRONOUS DC-DC CONVERTER WITH GUARANTEED PARAMETERS................... 382

Dimitar Arnaudov ; Nikolay Hinov ; Hristiyan Kanchev ; Tzvety Hranov

2D MULTIPHYSICS FREQUENCY SIMULATIONS OF THIN-FILM BULK ACOUSTIC WAVE

RESONATOR ...ttt b ekt h e bt e st e bt e s e e e b e eR e e b e e b e e b e eR b e A bt e E e ekt e R b e eb e e st e ebeenb e nb e e st e ek e eneenbeebeenbeanean 387
Milena Terzieva ; Dobromir Gaydazhiev ; Boyanka Nikolova

SRAM DESIGN BASED ON CARBON NANOTUBE FIELD EFFECT TRANSISTOR'S MODEL

WITH MODIFIED PARAMETERS ... ottt b e bbbt nn e 392
Mariya Spasova ; Dimitar Nikolov ; George Angelov ; Rossen Radonov ; Marin Hristov

THE EVALUATION OF PARAMETERS OF EVAPORATED ALUMINIUM LAYERS

DEPENDING ON INITIAL CONDITIONS ...ttt sttt sb e b e b bt b s be e b e sbe e b e nbeeneennean 396
Ivana Pelikanova Beshajova ; Martin Molhanec ; Karel Dusek

AN EVALUATION OF COMPONENTS OFFSET AND SOLDER SPREADABILITY USING

FACTORIAL EXPERIMENTS ...ttt b bbbt s e bt s s bt e st e bt et e s b e e st e ke enb e s b e esnesbeaneas 400
Martin Molhanec ; Michal Novak

MODELLING AND CONTROL OF A GRID-CONNECTED PV SYSTEM FOR SMART GRID

INTEGRATION it b bt b e bbb e b e b e e bt e b e e E e e R e e bt e b b e b e R e e bt e b b e bt e b e e b e sb e e et e e b bt 404
Hristiyan Kanchev ; Nikolay Hinov ; Dimitar Amaudov ; Rad Stanev

MODEL OF INTELLIGENT TRAFFIC SENSORS — APPLICATION IN HARDWARE IN THE

Florin Codrut Nemtanu ; llona Madalina Costea ; Luigi Gabriel Obreja

SIMULATION AND IMPLEMENTATION OF A PULSE POSITION MODULATOR FOR SHORT-

RANGE OPTICAL COMMUNICATION SYSTEMS ...t 415
Daniel Alexandru Visan ; loan Lita ; Laurentiu Mihai lonescu ; lon Bogdan Cioc

LED LIGHTING FOR ECOLOGICAL ENVIRONMENT IN CLOSED AREAS INTENDED FOR

SENIOR CHITIZENS ...t b bbb e h e s e b e e bt e b e bt E e e b e e bt e b e ke e bt s b e e e e b e e bt s 419
Berkant Gyoch ; Hristo Beloev ; Petko Mashkov ; Tamara Pencheva ; Rostislav Kandilarov
APPLICATION OF MICROWAVE IN FOOD PRESERVATION ....ccoiiiiiiieiiee ettt 425

Alin Grama ; Ovidiu Pop ; Adrian Taut ; Lacrimioara Grama
ENVIRONMENTAL ASPECTS OF NEW EMBEDDED POWER MODULES WITH 500 W AND 50

[ TP PP TP TP T PP PR P TP TRPRPPTI 429
Manuela Franz ; Michael Unger ; Hannes Stahr ; Mike Morianz ; Rene Kollmann ; Johann Nicolics

NEW TRENDS OF POWER ELECTRONICS FOR WASHING MACHINES...........ccooiiiiiieeeee 435
Emilian Ceuca ; I. Pocan ; O. Pop

MATERIALS MADE OF RENEWABLE RESOURCES IN ELECTRICAL ENGINEERING...........ccccooviniiniennn. 439
Albrecht Staat ; Kathrin Harre ; Reinhard Bauer

PRACTICAL BEHAVIOR AND TECHNOLOGY CHALLENGES FOR SMART HOMES..........ccooviiviniiiien. 444

Emilian Ceuca ; I. Gavrila ; G. Corsiuc



MORPHOLOGICAL STUDY OF SOL-GEL DERIVED ZNO:IN THIN FILMS........ccooiiiiiiieeee e 448
Tatyana lvanova ; Antoaneta Harizanova ; Tatyana Koutzarova ; Benedicte Vertruyen ; Bozhidar Stefanov

MORPHOLOGICAL INVESTIGATION OF INDIUM AND GALLIUM CO-DOPED ZNO FILMS,

DERIVED BY SOL-GEL METHOD. ..ottt sttt sttt sttt sb et sbe e sbeeseesbe e b e sbeeseenbeannes 454
Tatyana lvanova ; Antoaneta Harizanova ; Tatyana Koutzarova ; Benedicte Vertruyen

DESIGN OF SYNTHESIZED HYBRID MAGNETITE FILLER IN THE POROUS TEXTURE OF

ACTIVATED CARBON AND INFLUENCE ON THE MICROWAVE PROPERTIES OF

NATURAL RUBBER COMPOSITES. ...ttt ettt ettt stt e e st e e e e etb e e e s bt e e e sateeeanbeeesabeeesatbaaeannes 460
Kamelia Ruskova ; Petrunka Malinova ; Radostin Nickolov
QUANTUM-MECHANICAL MODELING OF NANOELECTRONIC DEVICES .......ccccoii e 466

Grzegorz Haldas ; Andrzej Kolek

LIMITATIONS OF VARIABLE SHAPED ELECTRON BEAM LITHOGRAPHY FOR

ADVANCED RESEARCH AND SEMICONDUCTOR APPLICATIONS ..ot s 472
Ivan Kostic ; Katia Vutova ; Anna Bencurova ; Adrian Ritomsky ; Robert Andok

CHARACTERIZATION OF ZNO NANOLAYERS BY COMPLEX IMPEDANCE

] o = O I @ ] 0 @ ] = ORI UTRPRI 478
Yordan Marinov ; Todor Vlakhov ; Blagoy Blagoev ; Grzegorz Luka ; Tomasz Krajewski ; Elzbieta Guziewicz ;
Emil Vlakhov

INVESTIGATION OF THE AFM CONTACT-MODE FORCE CALIBRATION WITH

] 1110 N I T N O OO RSP PRPRO 483
Judit Kaman ; Attila Bonyar

SYNTHESIS OF GOLD NANOPARTICLES WITH DIFFERENT KINDS OF STABILIZING

Olga Rac-Rumijowska ; Marta Fiedot ; Patrycja Suchorska-Wozniak ; Helena Teterycz

ANALYSIS OF IC'S ELECTROMAGNETIC FIELD PRINT THROUGHOUT A

DECAPSULATION PROCEDURE ...ttt ittt e ta e st a st e e stae e te e saaeaabeestaeeteesnseetaesnneesneesnreenees 493
Mariana Safta ; Paul Mugur Svasta ; Daniel-Ciprian Vasile ; Mihai-Octavian Dima

ANALYSIS OF TYPICAL SEMICONDUCTOR MANUFACTURER LAYOUT

RECOMMENDATIONS IN RESPECT OF EMC BEHAVIOR OF DCDC CONVERTER.........cccccooviniiiiiie, 500
Vencislav Todorov ; Philipp Philippov

PROTECTION SUPPLY CIRCUIT DESIGN FOR POWER ELECTRONICS IN AUTOMOTIVE...........cccouenee. 505
Aurelian Kotlar ; Paul Svasta

ELECTRONIC TEST SYSTEM FOR “HASLER” TYPE LOCOMOTIVE SPEEDOMETERS ........cccoooiniinienn. 509

Nikolay Dodev ; Emil Dimitrov ; Nencho Nenov

COLOR SENSING OF HUMIDITY USING THIN FILMS OF HYDROPHILIC CATIONIC

OPOLYIMERS ...ttt bbbt s e b e e st e e b4 e s e e b e e Rt e ARt e R4 e Rt e R e e bt e bR e e R b e Rt et Rt e bt b beenr e b e enes 515
Katerina Lazarova ; Lyudmila Todorova ; Darinka Christova ; Tsvetanka Babeva

ANALYSIS OF LOUDSPEAKERS DIRECTIVITY DIAGRAM VERSUS FREQUENCY AND

IMPACT TO SOUND SYSTEMS EFFECTIVENESS .......ooiiie ittt sttt snaeennee s 521
Stanislav Julianov Filipov ; Snejana Georgieva Pleshkova

DEVELOPMENT OF SYSTEM MODEL FOR AUDIO VISUAL CONTROL OF MOBILE

ROBOTS WITH VOICE AND GESTURE COMMANDS. ..ottt sae e aa e snae e e enaaennneannas 527
Snejana Pleshkova ; Zahari Zahariev

SELF-SENSING CANTILEVERS WITH NANO-LAMINATED DIELECTRIC-METAL-

DIELECTRIC RESISTORS ... .ottt sttt sbe st b1 b e e st e st e e bt e ke e st e s bt e st e e ke e nb e s be e st e et e ane e beeraenbeanean 531
Vladimir Stavrov ; Galina Stavreva ; Emil Tomerov ; Hristozko Dikov ; Petko Vitanov

CERAMIC ATMOSPHERIC PRESSURE MICRO GLOW DISCHARGE DEVICE WITH

EVAPORATING LIQUID FLOWING CATHODE FOR ANALYTICAL PURPOSES.........ccccooveveiieere e 537
Jan Macioszczyk ; Tomasz Matusiak ; Piotr Jamroz ; Leszek Golonka

ON THE MASS SENSITIVITY OF RAYLEIGH SURFACE ACOUSTIC WAVE (RSAW)

RESONATORS. ...ttt ettt e e ettt e e ettt et e s bee e e ebbeeeabbeeesabeeeabbeeeasbseeesabee e s baeeeassbeeesabeeeasbeeeassbeeesabeeesnbasennes 542
Ivan D. Avramov ; Ullrich Stahl
VIRTUAL SYSTEM FOR ANALYSIS OF TREATED WATER.........coi ittt 548

Georgi Nikolov ; Marin Marinov ; Ivelina Ruskova ; Elitsa Gieva

DESIGN AND REALISATION OF PLANAR CAPACITIVE PROXIMITY SENSOR BASED ON

LTCC USING SIMULATION SOFTWARE ... oottt e e te e snee st e snaeeteenneaenneenneas 554
Samuel Zuk ; Alena Pietrikova ; Igor Vehec

A REVIEW ON CURRENT ECALL SYSTEMS FOR AUTONOMOUS CAR ACCIDENT

[0 I =T O I 1 RSB 559
Attila Bonyar ; Attila Géczy ; Olivér Krammer ; Hunor Santha ; Balazs Illés ; Judit Kaman ; Zsolt Szalay ; Péter
Hanéak ; Gabor Harsanyi



DESIGN OF MINIATURE 9 DOF INERTIAL MODULE WITH GSM/GPRS AND BLUETOOTH

CONNECTIVITY Lttt bttt b et h e s et e b e e R b e e b £ 21 e e e R e e R b e A H £ e s e e eE e e R b e Ah £ et e e b e e m b e ebe e bt ebeen b e ebeeseeebeenrenneenes 567
Rosen Miletiev ; Petar Kapanakov ; Emil lontchev ; Rumen Yordanov

ACTIVE TAMPER DETECTION CIRCUIT BASED ON THE ANALYSIS OF PULSE RESPONSE

IN CONDUCTIVE MESH ... .ottt bbbt h bbbt et b bbb bbb e 571
Daniel-Ciprian Vasile ; Paul Svasta ; Norocel Codreanu ; Mariana Safta

ANALYSIS OF THE SPECTRUM AND AMPLITUDE ERROR OF THE FREQUENCY

MEASUREMENT USING ELEMENTS OF THE SUBTRACTION PROCEDURE ........cccccoooviiiiiiieieene e 577
Dimiter Badarov ; Georgy Mihov

MULTI SENSOR CONTROL BASED ON FUZZY LOGIC ......coie oottt se e ee e snee e snee e nneeaneas 583
Nikolay Brayanov ; Anna Stoynova

HARDWARE LATENCY INVESTIGATION FOR AN AUTONOMOUS MINIATURE VEHICLE...................... 589
Adrian Tulbure ; Constantin Hutanu ; Andreea Tulbure

SMART SENSOR INTEGRATION IN MINIMALLY INVASIVE SURGERY TOOLS .......cccocvviiviiiieieneeieniens 594
David Wagner ; Kai Pitschmann ; Bertram Schmidt ; Ulrich Schumann ; Sebastian Freidank ; Markus Detert

ENVIRONMENTAL NOISE MONITORING AND MAPPING ..ottt nnee s 598

Marin Marinov ; Dimitar Nikolov ; Borislav Ganev ; Georgi Nikolov
CONTINUOUS ANALYSIS OF FREE-ROAMING ANIMALS' BEHAVIOR WITH EAR-TAG

DEVICE ...ttt b et bt h e e bt eh ekt h e e R e oAb ek e SR £ e R e oAb e bt R e e bt oAb e R e e R b ekt R b e bt e Rt beeRe e b e et et anen 605
Yuriy Tsenkov ; V. Tsenev

FULLY INK-JET PRINTED CAPACITIVE PRESSURE SENSOR ......ccccoitiiiiiiiiiitieneee s 610
Milica Kisic ; Nelu BlaZ ; Cedo Zlebic ; Ljiljana Zivanov ; lvana Nikolic

FLEXIBLE POLYIMIDE BASED CAPACITIVE DISPLACEMENT SENSOR......ccccociiiiiiiineeee 614
Milica Kisic ; Nelu BlaZ ; Cedo Zlebic ; Ljiljana Zivanov ; Arpad Hudik

FLEXIBLE SMART TAG FOR COLD CHAIN TEMPERATURE MONITORING ........cccooiiiiiiiiiniieneeeieen 618
Karel Sima ; Tomas Syrovy ; Silvan Pretl ; Jaroslav Freisleben ; David Cesek ; Ales Hamacek

HARDWARE IMPLEMENTATION OF INTEGRATED NAVIGATION AND INERTIAL SYSTEM.................. 623
Rosen Miletiev ; Petar Kapanakov ; Emil lontchev ; Rumen Yordanov

DISPLACEMENT SENSOR FABRICATED BY 3D ADDITIVE MANUFACTURING. .......ccccoiiiiinieeieee 627
Nelu BlaZ ; Milica Kisic ; Ljiljana Zivanov ; Mirjana Damnjanovic

CHLORINE GAS SENSOR TO WORK IN HIGH HUMIDITY ATMOSPHERE...........ccccoiiiiiiic 631
Marta Fiedot ; Olga Rac-Rumijowska ; Patrycja Suchorska-Wozniak ; Helena Teterycz

EURO-ASIAN COOPERATION FOR EDUCATION IN NANOELECTRONICS. NEED ANALYSIS................. 635
Slavka Tzanova

COMPLEX EDUCATION PROGRAM “PROJECT SEMINAR” TO MEET TODAY AND

TOMORROW NEEDS OF FAST DEVELOPING OPTICAL-ELECTRONIC INDUSTRY .....ccooiiiiiiiieiieiciiens 641
Alexander Belov ; Tatiana Soloveva ; Andrey Vnukov

MODELING DC-DC CONVERTER FOR CHARGING SUPERCAPACITORS. .......ccoiiieeieeeeeeese e 648
Tzvety Hranov ; Gergana Vacheva ; Nikolay Hinov ; Dimitar Arnaudov

BUILDING A CLOUD PLATFORM FOR EDUCATION IN MICROELECTRONICS..........ccccooeiiiiiieniniceen 653

Peter Martinek ; Zsolt Illyefalvi-Vitez ; Oliver Krammer ; Attila Geczy ; Balazs Villanyi ; Balazs llles ; Judit
Kaman ; Slavka Tzanova

HIGH QUALITY EDUCATIONAL PLATFORM FOR ONLINE TUTORING RESEARCHERS

AND ENGINEERS ...ttt ettt st s b e et e e s at e et e e s be e e beesabe e be e e abeesbeesabeebeeesseesabeenbeeataeebeesaeeenrs 659
Constantin Hutanu ; Adrian Tulbure
MODELLING PARALLEL-LOADED RESONANT CONVERTER ........ccoiii ettt 664

Nikolay Hinov ; Tzvety Hranov
IMPLEMENTATION OF A FUZZY LOGIC-BASED EMBEDDED SYSTEM FOR

TEMPERATURE CONTROL ...ttt ettt e e et e e e bt e e e ettt e e e e ab e e e saba e e e eabaeeesabeeesbaeeaasbseeessbeeesntaeaeansnas 668
Gabriel Oltean ; Laura-Nicoleta lvanciu
SPIRAL INDUCTOR FABRICATED BY 3D ADDITIVE MANUFACTURING.........ccoei ittt 674

Aleksandar Menicanin ; Ljiljana Zivanov ; Dejan Movrin ; Nelu BlaZ

INFLUENCE OF FABRICATION PARAMETERS ON PERFORMANCE OF LTCC FERRITE

CORE SOLENOID INDUCTOR............... E T T T T T P TP TP PP RIS 678
A. Maric ; G. Radosavljevic ; N. BlaZ ; Lj. Zivanov

LOW TEMPERATURE PROPERTIES OF THIN-FILM RESISTORS ON LAMINATES — A

BEHAVIORAL MODELING ..ottt b bbbt bt e he b e s e e eb e e e e ebe e b e s bt e se e e beenbenbeenneebeanran 684
Franciszek Balik ; Andrzej Dziedzic

DATA-DRIVEN PROGNOSTICS FOR SMART QUALIFICATION TESTING OF ELECTRONIC

PRODUGCTS ..ttt b et b et b s ekt h e e ke es b e e b e e s e e e bt eR b e Ab e e b8 ekt e R b e A bt e b e oAb e e Rb e eb e e st e eb e e nb e s bt e st e ek e enbenbeebeebeane s 690
Mominul Ahsan ; Stoyan Stoyanov ; Chris Bailey



INFLUENCES OF SMD SAMPLE PREPARATION AND EXAMINATION CONDITIONS ON

SHEAR TEST RESULTS ...ttt ettt ste et e st e et e s see e teessteeteeesee e ss e e amte e seeesteeaneeanteeasenensaenneeenseeanenennann
Carolin Henning ; Rico Schumann ; Reinhard Bauer
CO-SIMULATION AND MODELLING FOR HETEROGENEOUS INTEGRATION OF HIGH-

TECH ELECTRONIC SYSTEMS ...ttt b kbt b bt b et et ebeane
Chris Bailey ; Stoyan Stoyanov

Author Index





