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 1

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), is included in
the international base Index Copernicus

Publishes on the resolution of Odessa
I. I. Mechnikov National University
Scientific Council. Transaction Ne 6,
February, 17, 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 OCBITU I HAYKU VKPAIHU

Opnecpkuit HatioHabHKH yHIBepeuteT iMeHi . 1. Meunnkosa

CEHCOPHA
EJIEKTPOHIKA
| MIKPOCUCTEMHI

TEXHONOTrII
2015 —T.12, Ne 1

Haykoeo-mexniunuit ycypua

3acnoBanwmii 13.11.2003 poky.
Buxoauts 4 pasu Ha pik

YIK 681.586

3acHoBHUK OJIeChKHIA HAIlIOHAIBHUN
yHiBepcuTeT imeHi 1. I. MeunukoBa

3a mATPUMKH YKPaiHCHKOTO
(13MYHOTO TOBApHCTBA

Caigonrso npo aepxxasHy peectpanito KB Ne 8131

Kypnan BXonuTs 10 nepeniky GpaxoBux BUAAHb
BAK VYkpainu 3 (pi3uko-MaTeMaTHUHHX,
TEXHIYHUX Ta O10JIOTTYHUX HAYK

Kypnan pedepyersest PXK «xepeno»
i BIHITI (Pocist), BKITOY€HO B Mi>KHApOIHY
6a3y Index Copernicus

Bumaerbcs 3a pimenasm BueHoi paau
OnechKoro HaliOHATBFHOTO YHIBEPCUTETY
imeHi I. I. MeunukoBa

IIpomoxon Ne 6 6i0 17.02.2015 p.

AJpeca penakiiii:

ByJ. JIBOpsinchka, 2, MHHOTL] (HJI-3),
Opnechkuii HAITIOHAIBHUIN YHIBEPCUTET

imeHi 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 imeni 1. I. Meunukosa, 2015



Sensor Electronics and Microsystem Technologies 2015 —T. 12, Ne 1

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)

Yu. A. Gulyaev (Moskow, Russia)

A. D’Amiko (Rome, Italy)

N. Jaffrezik Renault (Lyon, France)

S. V. Dzyadevych (Kiev, Ukraine)

G. V. Elskaya (Kiev, Ukraine)

O. M. Kalashnikov (Nottingham, United Kingdom)

V. P. Kozemyako (Vinnitsa, Ukraine)
D. Krushkin (Illyichevsk, Ukraine)
D. Kurmashov (Odessa, Ukraine)

ilho Lantto (Oulu, Finland)
Litovchenko (Kiev, Ukraine)

Lenkov (Kiev, Ukraine)

Nazarenko (Odessa, Ukraine)
Neizvestny (Novosibirsk, Russia)

Ptashchenko (Odessa, Ukraine)

Rarenko (Chernoutsy, Ukraine)

Rozhitskii (Kharkov, Ukraine)

Ryabotyagov (Odessa, Ukraine)
Ryabchenko (Kiev, Ukraine)

Soldatkin (Kiev, Ukkraine)
Starodub (Kiev, Ukraine)
Stakhira (Lviv, Ukraine)
Strikha (Kiev, Ukraine)

V. Tretyak (Kiev, Ukraine)

Chaundhri (Chandigarh, India)

E.
S.
\Y
V. G.
S.V.
A F.
.G
A A
M.
N.
D.
M.
P.
F
M. S
V.

l.
N.
D.
S.
A
N.
J.
M.
A
A

HaykoBuil penakrop BUILyCKY
Ta BiAmoBixanpaui 3a Bumyck — Sl. 1. Jlemix

Penakuiitna xoJierist

['onoBuuii penakrop — B. A. CMUHTHHA
3actynHuk rojgoBHoro penakropa — $l. I. Jlemix
A. II. bana6an (Oneca, Ykpaina)

BIJIMOBITAJIEHUH ceKkpeTap

0. €. beasieB (KuiB, Ykpaina)
I. B. Baoncsknii (Kuis, Ykpaina)
B. I'. Bepouuskuii (Kuis, Ykpaina)

1O. B. I'yasieB (Mocksa, Pocis)
A. I’Amiko (Pum, ITamnis)
H. Ixxaddpesik Pene (Jlion, dpanris)
C. B. I3aneBuu (Kuis, Ykpaina)
I'. B. €abcbka (Kuis, Ykpaina)
0. M. KanammnikoB (Horrinrem, Benuka Bpuranis)
B. I1. Ko:xkemsiko (Binauis, Ykpaina)
€. JI. Kpymkin (LutigiBebk, Ykpaina)
HI. 1. Kypmamos (Oneca, Ykpaina)
Binxo JlantTo (Oyny, OiHnsHmIis)
B.T. JIutoBuenko (KuiB, Ykpaina)
C. B. JIenkos (KuiB, Ykpaina)
A. @. Hazapenko (Oneca, Ykpaina)
I. I'. HeizBecthuii (HoBocubipcek, Pocist)

. O. OTamenko (Oneca, Ykpaina)
. M. Papenko (YepHniBmi, Ykpaina)

. M. Poxxunbkuii (Xapkis, YkpaiHa)

. J1. PsidoTsiroB (Oneca, Ykpaina)

. M. Psiduenko (KuiB, Ykpaina)
. II. Coanatkin (KuiB, Ykpaina)
. D.
.M.
B

SO

Crapony6 (Kuis, Ykpaina)

Craxipa (JIbBiB, Ykpaina)
Crpixa (Kuis, Ykpaina)
Tpersak (Kuis, Ykpaina)
ayz[xpi (Yanmirap, Iamis)

>ozm300hg





