8-TH INTERNATIONAL SYMPOSIUM
“MICROELECTRONICSTECHNOLOGIESAND MICROSYSTEMS'

October 14-16, 2004

LVIV, UKRAINE

Organized by Department of Electronic Devices,
Lviv Polytechnic National University

8-t MDKHAPOJHUI CUMIIO3IYM
“TEXHOJIOI'TI MIKPOEJIEKTPOHIKH TA MIKPOCUCTEMUA”

14-16 scoemna 2004 poxy

JIbBIB, YKPAIHA

OpranizoBaHo Kaeaporo eJIeKTPOHHUX IIPUJIaJIiB
HamionansHoro yHiBepcutety “ JIbBiBCbKa MOJIITEXHIKA



MINISTRY OF SCIENCE AND EDUCATION OF UKRAINE
LVIV POLYTECHNIC NATIONAL UNIVERSITY

JOURNAL

OF LVIV POLYTECHNIC
NATIONAL UNIVERSITY

Published since 1964

Vol. 512

SOLID-STATE ELECTRONICS:
THEORY, DEVICES AND APPLICATIONS

Editor-in-chief — prof. Ph.D. Jaroslav Budzhak

Proceedings of 8-th International Symposium
“Microelectronics Technologies and Microsystems’

Lviv
Publishing House of
Lviv Polytechnic National University
2004



MIHICTEPCTBO OCBITU I HAYKU YKPAIHU
HAIIIOHAJIbHMM YHIBEPCUTET “JIbBIBCHKA TTOJIITEXHIKA”

BICHUK

HAINIOHAJIBHOI'O YHIBEPCUTETY
“JbBIBCBKA IMOJIITEXHIKA”

Buoaemuca 3 1964 p.

Ne 512

EJJEMEHTHU TEOPII TA IPUJIAJIA
TBEPJOTLIOI EJEKTPOHIKH

Bianosiganbuuii penakrop — npod., 1-p ¢iz.-mar. Hayk A.C.bymkak

Ily6aikyernbest 3a MaTepianamu 8-ro MizkKHAPOJIHOT0 CUMIIO3iyMy
“ TexHoJ10Tii MIKPOEJIEKTPOHIKN Ta MiKPOCHCTEMH

JIbBiB
Bunasuuitso HailioHanbHOTO YHIBEPCUTETY

“JIpBIBCHKA TTOJIITEXHIKA”
2004



VJIK 621, 538

VY BicHuky ommyOJiKOBaHO pe3yJIbTaTH HAYKOBO-JOCTITHUX POOIT YYaCHHKIB 8-r0 MiXKHApOIHOTO
cummo3iymy “TexHoJorii MiKpOEIeKTPOHIKHM Ta MiKpPOCHCTEMH — HAyKOBIIB i BUKJIAJadiB i3 MPOBIIHUX
BUIINX HAaBYAJHHUX 3aKIQ/JIiB Ta akaJeMidHUX IHCTUTYTIB 3 Ykpainu, bimopyci, Bonrapii, Kanamu,
Himewunnu, IMomemni, Pocii, Pymynii, CnoBauumnu, ®pannii, fAnonii. TemaTuka poOiT moB s3aHa 3
MUTAaHHAMA Teopii (I3UKM HAMIBIOPOBIAHWKIB Ta HAIIBIPOBITHUKOBAX TPWIAJIB, TEOPETHUYHUMH i
NPaKTUIHUMHE IPOOIeMaMHi MIKPOEJIEKTPOHIKU Ta CEHCOPHOI TEXHIKH.

Jns BUKIIagadiB, HAYKOBUX CITiIBPOOITHUKIB, aCHipaHTIB, iH)KEHEPIB, CTYICHTIB.

Pepakuiiina KoJerid:

npod., 1-p ¢iz.-mar. Hayk S.C. Bymkak (Biam. pemakrop);
npod., A-p TexH. Hayk 3.}0. ['otpa (3acT. Biam. pemakropa);
JIOIL., KaH[. TeXH. HayK M.P. I'magyn (Biamn. cexperap);
npod., A-p TexH. Hayk M./l. MaTBiiikis,;

npod., a-p ¢piz.-mat. Hayk [.B. Kypwuo;

npod., 1-p TexH. Hayk P.JI. T'onsxka,

npod., A-p TexH. HayK A.O. JIpyxuHiH,

npod., 1-p TexH. Hayk B. Kaurita,

npod., 1-p TexH. Hayk B.I1. Koxewm' sko;

npod., a-p }i3.-maT. Hayk 3.M. MUKHUTIOK;

npod., a-p TexH. Hayk JI.®. [ToniTaHChKU;

npod., A-p TexH. HayK €. [ToTenuki;

npod., 1-p ¢i3.-mat. Hayk .M. 3asayk

Anpeca peakoJierii:
Harionansuuii yHiBepcuteT “ JIbBiBChbKa MOJITEXHIKA”
By C. banaepwu, 12, 79013, JIsBi—13

© HarioHanpbHUH YHIBEPCUTET
“JIeBiBCBHKa MoiTexHika”, 2004



N MPOS,, . 8th International Symposium

“Microelectronics Technologies
and Microsystems’

Vi 0 A
I'v'20 Lviv, October 14-16, 2004

Honorary Chairman
of Scientific Committee — Rector of Lviv Polytechnic National University
YURIJ RUDAVSKYJ
Scientific Committee

BOBALO Yuriy (Vicerector of Lviv Polytechnic National University, Lviv)
HOTRA Zenon (Lviv Polytechnic National University, Lviv) — Chairman
HOLYAKA Roman (Lviv Polytechnic National University, Lviv)

KALITA Wlodzimierz (TU Rzeszow)

MANDZIJ Bohdan (Lviv Polytechnic National University, Lviv)
MYKYTYUK Zinoviy (Lviv Polytechnic National University, Lviv)
PETROVICH Igor (Lviv Polytechnic National University, Lviv)
TORBICZ Wladyslaw (IBIB Warszawa)

Inter national Scientific Committee

HOTRA Zenon (Lviv Polytechnic National University, Lviv) —Chairman
ANDONOVA Anna (TU Cofia)

BAUER Reinhard (HTW Dresden)

BOBALO Yuriy (Vice-rector of Lviv Polytechnic National University, Lviv)
WOJCIK Waldemar (Lublin Polytechnic)

DRUMEA Petrin (HPRI Buchar est)

KALITA Wlodzimierz (TU Rzeszow)

KOS Andrzel (AMM Cracow)

LICZNERRSKI Benedykt (TU Wroclaw)

MYKYTYUK Zinoviy (Lviv Polytechnic National University, Lviv)
NOWAK Stanisaw (AMM Cracow)

PETRIKOVA Alina (TU Kosice)

PETROVICH Igor (Lviv Polytechnic National University, Lviv)
PHILIPPOV Philipp (TU Sofia)

POTENCKI Jerzy (TU Rzeszow)

SCHULZE Manfred (WH Zwickau)

SCWARZ Ulrich (Uni-Paderborn, Abt. Soets)

SLOSARCIK Stanislav (TU Kosice)

SOMORA Milos (TU Kosice)

SPERLING Dieter (WH Zwickau)

SVASTA Paul (University “Politechnic” Bucharest)

TORBICZ Wladyslaw (IBIB Warszawa)

Organising Committee
MYKYTYUK Zinoviy — Chairman
HLADUN Michael
GELJZYNSKYY Igor
KUCHMIY Galyna

FECHAN Andriy — Secretary



wmnos,, . . . )
Y 8-ii MiskHApOAHMII CHMITO3iyM

“TexHoJorii MikpoeJeKTPOHIKH
Ta MikpocucTteMu”

T Big 200 A JIveie, 14-16 srcoemna, 2004

IHouecnnii I'onoBa
HAYKOBOro Komirery — pektop Hanionansnoro yniBepcurery “ JIbBiBcbka nositexnika’
IOPIN PYJABCBKHUU

HayxoBuii komiteT
BOBAJIO HOpiii (mpopexrop HarionansHoro yHiBepcutety “ JIbBiBCchKa mostitexHika” , JIbBIiB)
TI'OTPA 3enon (Hamionansuwuii yHiBepcutet “ JIbBiBCchKa mostitexHika”, JIbBiB) — [osioBa
T'OJISAKA Poman (Harionaneuuii yHisepcuret “JIbBiBChbKa mostiTexHika”, JIbBiB)
KAJIITA Baoasimex (Texuiunuii ynisepcurer, JKernys, [Tosbiina)
MAH/I3I1 Bornan (Hauiosansauii yHiBepcuTer “JIbBiBChKa momiTexHika” , JIbBiB)
MUKUTIOK 3inosiii (Hamionansauii yaisepcuret “ JIbBiBChbKa nomitexHika”, JIbBiB)
METPOBHWUY Irop (Hamionansuuit ynisepcuret “JIbBiBCbKa moiTexHika”, JIbBiB)
TOPBIY Baaaucaas (IBIB Bapiaga, [Tosbiia)

MixHapoaHUIl HAYKOBHH KOMiTeT

TI'OTPA 3enon (Hamionansuuii yaiBepcutet “ JIbBiBCchKa mostitexHika”, JIbBiB) — [osioBa
AHIOHOBA Anna (Texuiunuii yaisepcuret, Codist, Bosrapis)

BAYEP Peiinxapn (BTII [pe3nen, Hiveuunna)

BOBAJIO HOpiii (HauionansHuii yHiBepcuteT “ JIbBiBChKa mostiTexHika” , JIbBiB)
BYHMIIK Boasaemap (ITormitexnika Jro6minceka, ITombma)

JPYMES Metpin (ITomitexuika Byxapect, PymyHis)

KAJIITA Baoaszimex (Texuiunuii ynisepcurer, JKemrys, [Tosbiiia)

KOC Anpmxeii (AMM Kpakis, [Tosbina)

JIYHEPCHKUM Benenukr (Texuiunnii yaisepcurer, Bporyias, ITonbma)
MUKUTIOK 3inosiii (Hamionansuuii yHiBepcutet “ JIbBiBChKa mostiTexHika” , JIbBiB)
HOBAK Cranicia (AMM, Kpakis, ITosbmra)

METPIKOBA Auxnina (Texuiunuii ynisepcuret, Kormmrie, CioBaudnHa)
METPOBMUMY Irop (Hamionansauii yaisepcureT “JIbBiBCbKa nomitexHika” , JIbBiB)
MOTEHCDBKI €:xu (Texuiunuii yaiBepcurer, XKenrys, [Tonbia)

CBACTA Ilaya (TTonitexuika Byxapect, PymyHis)

CIIOCAPYHK Cranicaas (TY Komune, CioBayunza)

COMOPA Misiom (Texuiunuii yaiBepcutet, Komruie, CrioBauydnHa)
CIIEPJIIHT [irep (Buma mkona IIBikay, Himeuunma)

TOPBIY Baaaucaas (IBIB Bapmasa, [Tomsina)

OUIIIIOB ®inin (Texuiunwmii yaisepcurer, Codist, bosrapis)

IIBAPII Yaspix (Vuisepcurer Cyerc, HiMeuurnna)

ITYJIBII Mandpen (Buma mkona IIsikay, Himeuunta)

Opranizauiiinuii komiter

e MMKHUTIOK 3inosiii —I'ooBa
TJIAQYH Muxaiijio
T'EJIb)KUHCHKHUM Irop
KYUMIM I'anuna

®EYAH Anapiii — Cekperap



