ISSN 1815-7459

MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE
Odessa I. I. Mechnikov National University

SENSOR
ELECTRONICS

AND MICROSYSTEM
TECHNOLOGIES
2015 — VOL. 12, N2 2

Scientific and Technical Journal

It is based 13.11.2003 poky.
The Journal issue four times a year

UDC 681.586

Founded by Odessa I. I. Mechnikov
National University

At support of the Ukrainian Physical Society

Certificate of State Registration KB Ne 8131

The Journal is a part of list of the issues
recommended by SAK of Ukraine on physical and
mathematical, engineering and biological sciences

The Journal is reviewed by RJ «Djerelo»
and RJ ICSTI (Russia)

Publishes on the resolution of Odessa
I. I. Mechnikov National University
Scientific Council. Transaction Ne 10,
30, June, 2015

Editorial address:

2, Dvoryanskaya Str., ISEPTC (RL-3),
Odessa I. I. Mechnikov National University,
Odessa, 65082, Ukraine.

Ph./Fax: +38(048)723-34-61

MIHICTEPCTBO OCBITHU I HAYKW YKPAIHU

Onecpkuii HartioHaEHAH yHIBepcuTeT iMeHi . [. MeunmkoBa

CEHCOPHA
EJIEKTPOHIKA
| MIKPOCUCTEMHI

TEXHONOCrI
2015 —T.12, Ne 2

Haykoeo-mexuiunuit yxcypnan

3acnoBanuii 13.11.2003 poky.
Buxoauts 4 pas3u Ha pik

VJIK 681.586

3acHoBHUK OnechbKnil HalllOHAJIbHUHA
yHiBepcuteT imeHi I. I. MeunukoBa

3a miATpUMKH YKpaiHCHKOTO
(hi3ugHOTO TOBAPHUCTBA

Ceimonrso mpo nepxaHy peectpariro KB Ne 8131

XKypHan BXonuTh J10 neperiky (paxoBUX BHIaHb
BAK Vkpainu 3 ¢i3uko-mareMaTuyHuX,
TEXHIYHUX Ta O10JOTTYHUX HAYK

Kypnain pedepyerbest PXK «/Ixepeno»
1 BIHITI (Pocis)

Bunaetncs 3a pimennsm Buenoi paau
OnechKoro HaliOHAIBHOTO YHIBEPCUTETY
imeHi . I. MeunukoBa

Ilpomoxon Ne 10 6io 30.06.2015 p.

Anpeca penakiiii:

ByJ. JIBopsincbka, 2, MHHOTL] (HJI-3),
Opnecbkuil HAITIOHATBPHUH YHIBEPCUTET

imewi I. I. MeunukoBa, Oneca, 65082, Ykpaina.
Ten./®akc: +38(048)723-34-61

E-mail: semst-journal@onu.edu.ua, *http: //www.semst.onu.edu.ua

© OHY imeHi L. I. Meunwnkosa, 2015



Sensor Electronics and Microsystem Technologies 2015 —T. 12, Ne 2

Editoriai Board

Editor-in-Chief — V. A. Smyntyna
Vice Editor-in-Chief — Ya. I. Lepikh
A. P. Balaban (Odessa, Ukraine)
responsible editor
A. E. Belyaev (Kiev, Ukraine)
I. V. Blonskii (Kiev, Ukraine)
V. G. Verbitsky (Kiev, Ukraine)
B. M. Galkin (Odessa, Ukraine)
Yu. A. Gulyaev (Moskow, Russia)
Yu. O. Gunchenko (Odessa, Ukraine)
A. D’Amiko (Rome, Italy)
N. Jaffrezik Renault (Lyon, France)
S. V. Dzyadevych (Kiev, Ukraine)
G. V. Elskaya (Kiev, Ukraine)
V. O. Ivanytsia (Odessa, Ukraine)
0. M. Kalashnikov (Nottingham, United Kingdom)
V. P. Kozemyako (Vinnitsa, Ukraine)
I. A. Kravchenko (Odessa, Ukraine)
E. D. Krushkin (Illyichevsk, Ukraine)
Vilho Lantto (Oulu, Finland)
V. G. Litovchenko (Kiev, Ukraine)
S. V. Lenkov (Kiev, Ukraine)
E. V. Malakhov (Odessa, Ukraine)
A. F. Nazarenko (Odessa, Ukraine)
. G. Neizvestny (Novosibirsk, Russia)
A. A. Ptashchenko (Odessa, Ukraine)
. M. Rarenko (Chernoutsy, Ukraine)
N. N. Rozhitskii (Kharkov, Ukraine)
D. D. Ryabotyagov (Odessa, Ukraine)
. M. Ryabchenko (Kiev, Ukraine)
A. P. Soldatkin (Kiev, Ukkraine)
N. F. Starodub (Kiev, Ukraine)
J. M. Stakhira (Lviv, Ukraine)
. V. Strikha (Kiev, Ukraine)
. V. Tretyak (Kiev, Ukraine)
. Chaundhri (Chandigarh, India)

HayxoBuit pepaktop BUILyCKY
Ta BiAmoBinaneHUH 3a Buyck — $1. L. Jlemix

Penakuiiina koJierisa

T'onoBuwuii penaxrop — B. A. CMuHTHHA

3actymHuk roioBHOTO peaaktopa — . L. Jlemix

A. I1. bana6an (Oneca, Ykpaina)
BIINOBITATGHII CEKpeTap

O. €. beases (Kui, Ykpaina)

L. B. Bioncekmii (Kui, YkpaiHa)

B. I'. Beponuskuii (Kuis, Yxpaina)

B. H. I'anxun (Oneca, Yxpaina)

1O. B. I'yaisieB (Mockaa, Pocis)

10. O. I'ynuenko (Omeca, Ykpaina)

A. ]I’ Amixo (Pum, ITamis)

H. Txxaddpesik Pene (Jlion, paniris)

C. B. I3saneBuy (Kuis, Yxpaina)

I'. B. €xancbka (Kuis, Ykpaina)

B. O. IBannus (Oxeca, Ykpaina)

O. M. Kanamnikos (Horrinrem, Benmka Bpuranis)

B. I1. Ko:xemsiko (Binnuis, Ykpaina)

I. A. KpaBuenko (Opneca, Ykpaina)

€. J1. Kpywkin (utiuiBcbk, Ykpaina)

Binxo Jlantro (Oyiry, OirstHmisn)

B. I'. JIutoBuenko (Kui, Ykpaina)

C. B. JIenkos (KuiB, Yxpaina)

€. B. Manaxos (Oneca, Ykpaina)

A. ®@. Ha3zapenko (Ozeca, YkpaiHa)

L. I'. HeizBectnmii (HoBocubipcek, Pocis)

0. O. IItamenxko (Oneca, Ykpaina)

I. M. Papenxo (YepHiBwi, YkpaiHa)

M. M. Poxxnnbkuii (XapkiB, YkpaiHa)

J. 1. Psgorsiros (Oneca, Ykpaina)

C. M. Psa6uenko (Kui, Ykpaina)

O. I1. Comparkin (KuiB, Ykpaina)

M. ®. Crapony6 (KuiB, Ykpaina)

M. M. Craxipa (JIsBiB, Ykpaina)

M. B. Crpixa (Kuis, Ykpaina)

O. B. Tpetsax (KuiB, Ykpaina)

A. Yaynxpi (Yannirap, Innis)





