ISSN 1815-7459 (Print)
ISSN 2415-3508 (Online)

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

SENSOR
ELECTRONICS

AND MICROSYSTEM
TECHNOLOGIES
2017 — VOL. 14, Ne 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), is included in the
International Base Index Copernicus, RSCI,
Cross Ref. Elibrary, Directory of Research
Journal Indexing, General Impact Factor

Publishes on the resolution of Odessa
I. I. Mechnikov National University
Scientific Council. Transaction Ne 10,
27, June, 2017

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 YKPATHU

Onechkuil HalliOHATBHUH yHIBepcHTeT iMeHi 1. I. MednukoBa

CEHCOPHA
EJNIEKTPOHIKA
| MIKPOCUCTEMHI

TEXHONOrII
2017 — T.14, Ne 2

Haykoso-mexniunuii scypnan

3acunoBanwuii 13.11.2003 poxky.
Buxomuts 4 pas3u Ha pik

VK 681.586

3acHoBHUK OniechKuil HalllOHATBHUN
yHiBepcuteT iMeHi [. I. MeunukoBa

3a miaTpuMKH YKpaiHCHKOTO (hi3MYHOTO TOBapUCTBA

CaizonTBo npo AeprkaBHy peectpartiro KB Ne 8131

Kypnan BXomuTh 10 nepeniky $paxoBUX BUIAHb
BAK Vkpainu 3 ¢i3uko-mMaTeMaTHuHUX,
TEXHIYHUX Ta O10JIOTTYHUX HayK

Kypuan pedepyerbes PXK «/xepenor»

1 BIHITI (Pocis), BKItO4eHO B MiXKHApOIHI 0a3u
Index Copernicus, PIHII, nHaykoBa eneKTpoH-
Ha Oi6mioreka Cross Ref. Elibrary, Directory of
Research Journal Indexing, General Impact Factor

Bunaetncst 3a pinnennsm BueHoi paau
OnechbKOT0 HAIIOHAILHOTO YHIBEPCUTETY
imeHi [. [. Meunukosa

Ilpomoxon Ne 10 gio 27.06.2017 p.

Anpeca penakiii:

Byn. JIBopsiHCchbKa, 2, MHHOTL (HJI-3),
Opnecbkuil HalllOHAJIBHUN YHIBEPCUTET

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

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

© OHY imeHni I. I. Meunukosa, 2017



Sensor Electronics and Microsystem Technologies 2017

~T. 14, 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)
. O. lvanytsia (Odessa, Ukraine)
. M. Kalashnikov (Nottingham, United Kingdom)
. P. Kozemyako (Vinnitsa, Ukraine)
. A. Kravchenko (Odessa, Ukraine)
. D. Krushkin (Illyichevsk, Ukraine)
ilho Lantto (Oulu, Finland)
. G. Litovchenko (Kiev, Ukraine)
. V. Lenkov (Kiev, Ukraine)
. V. Malakhov (Odessa, Ukraine)
. G. Neizvestny (Novosibirsk, Russia)
. A. Ptashchenko (Odessa, Ukraine)
. D. Ryabotyagov (Odessa, Ukraine)
.M.
P
F
.M.
V.

<M=<0O<(

Ryabchenko (Kiev, Ukraine)
Soldatkin (Kiev, Ukkraine)
Starodub (Kiev, Ukraine)
Stakhira (Lviv, Ukraine)
Strikha (Kiev, Ukraine)
. V. Tretyak (Kiev, Ukraine)
. Chaundhri (Chandigarh, India)

>PZczZzp00> MmN

HayxoBuii penakTop BUITyCKY
Ta BiAnosinanpHuii 3a Bumyck — 1. L. Jlemix

PenakuiiiHa xoJieris

I'onosHwit penakrop — B. A. CMUHTHHA

3acTymHuK rojoBHoro peaakropa — S. I. Jlemix

A. I1. Banadan (Oneca, Ykpaina)
BIJIIIOBIIANIBHUIA CEKpETap

0. €. beases (KuiB, Ykpaina)

L. B. Baoucskmii (Kuis, Ykpaina)

B. I'. Bepounbkuii (Kui, Ykpaina)

B. M. I'aakin (Oneca, Ykpaina)

FO. B. I'yasieB (Mocksa, Pocis)

1O. O. I'ynuenko (Oneca, Ykpaina)

A. I’ Amiko (Pum, Itamis)

H. Ixxappesix Pene (Jlion, Dpantis)

C. B. I3sineBuy (KuiB, Ykpaina)

I'. B. €abcebka (Kui, Ykpaina)

B. O. IBanuns (Oneca, Ykpaina)

O. M. Kanammnikos (Hotrinrem, Benmka bpuranis)

B. I1. Ko:kemsiko (Binauig, Ykpaina)

I. A. KpaBuenko (Oneca, Ykpaina)

€. JI. Kpymkin (IutigiBesk, Yxpaina)

Binxo Jlantro (Oymy, QiHmsHmis)

B. I'. JlutoBuenko (KuiB, Ykpaina)

C. B. JIenxos (KuiB, Ykpaina)

€. B. Manaxos (Oneca, Ykpaina)

I. T. HeizBectnuii (HoBocubipchk, Pocist)

0. O. ITtamenko (Oneca, Ykpaina)

. [, Psicotsiros (Oneca, Ykpaina)

C. M. Psiouenxo (Kui, Ykpaina)

O. I1. Conparkin (Kui, Ykpaina)

M. ®@. Crapony0 (Kui, Yxpaina)

M. M. Craxipa (JTsBiB, Ykpaina)

M. B. Crpixa (Kui, Ykpaina)

0. B. Tpetsk (KuiB, Ykpaina)

A. Yaynxpi (Yanzirap, [Huis)





