ISSN 0352-9045

Informacye { MIDEM

Journal of Microelectronics,
Electronic Components and Materials
Vol. 45, No. 3 (2015), September 2015

Revija za mikroelektroniko,
elektronske sestavne dele in materiale
letnik 45, stevilka 3 (2015), September 2015




UDK 621.3:(53+544+621+66)(05)(497.1)=00 ISSN 0352-9045

Informacije MIDEM 3-2015

Journal of Microelectronics, Electronic Components and Materials
VOLUME 45, NO. 3(155), LJUBLJANA, SEPTEMBER 2015 | LETNIK 45, NO. 3(155), LJUBLJANA, SEPTEMBER 2015
Published quarterly (March, June, September, December) by Society for Microelectronics, Electronic Components and Materials - MIDEM.

Copyright © 2014. All rights reserved. | Revija izhaja trimesec¢no (marec, junij, september, december). Izdaja Strokovno drustvo za
mikroelektroniko, elektronske sestavne dele in materiale — Drustvo MIDEM. Copyright © 2014. Vse pravice pridrzane.

Editor in Chief | Glavni in odgovorni urednik
Marko Topic, University of Ljubljana (UL), Faculty of Electrical Engineering, Slovenia

Editor of Electronic Edition | Urednik elektronske izdaje
Kristijan Brecl, UL, Faculty of Electrical Engineering, Slovenia

Associate Editors | Odgovorni podro¢ni uredniki
Vanja Ambrozi¢, UL, Faculty of Electrical Engineering, Slovenia
Slavko Amon, UL, Faculty of Electrical Engineering, Slovenia
Danjela Kuscer Hrovatin, Jozef Stefan Institute, Slovenia
Matjaz Vidmar, UL, Faculty of Electrical Engineering, Slovenia
Andrej Zemva, UL, Faculty of Electrical Engineering, Slovenia

Editorial Board | Uredniski odbor
Mohamed Akil, ESIEE PARIS, France

Giuseppe Buja, University of Padova, Italy

Gian-Franco Dalla Betta, University of Trento, Italy
Martyn Fice, University College London, United Kingdom
Ciprian lliescu, Institute of Bioengineering and Nanotechnology, A*STAR, Singapore
Malgorzata Jakubowska, Warsaw University of Technology, Poland
Marc Lethiecq, University of Tours, France
Teresa Orlowska-Kowalska, Wroclaw University of Technology, Poland
Luca Palmieri, University of Padova, Italy

International Advisory Board | Casopisni svet
Janez Trontelj, UL, Faculty of Electrical Engineering, Slovenia - Chairman
Cor Claeys, IMEC, Leuven, Belgium
Denis Bonlagi¢, University of Maribor, Faculty of Elec. Eng. and Computer Science, Slovenia
Zvonko Fazaring, CIS, Stanford University, Stanford, USA
Leszek J. Golonka, Technical University Wroclaw, Wroclaw, Poland
Jean-Marie Haussonne, EIC-LUSAC, Octeville, France
Barbara Mali¢, JoZef Stefan Institute, Slovenia
Miran Mozeti¢, Jozef Stefan Institute, Slovenia
Stane Pejovnik, UL, Faculty of Chemistry and Chemical Technology, Slovenia
Giorgio Pignatel, University of Perugia, Italy

Giovanni Soncini, University of Trento, Trento, Italy
Iztok Sorli, MIKROIKS d.0.0, Ljubljana, Slovenia
Hong Wang, Xi“an Jiaotong University, China

Headquarters | Naslov urednistva
Urednistvo Informacije MIDEM
MIDEM pri MIKROIKS
Stegne 11,1521 Ljubljana, Slovenia
T.+386 (0)1 513 37 68
F.4+386(0)1 51337 71
E. info@midem-drustvo.si
www.midem-drustvo.si

Annual subscription rate is 100 EUR, separate issue is 25 EUR. MIDEM members and Society sponsors receive current issues for free. Scientific Council for Technical Sciences
of Slovenian Research Agency has recognized Informacije MIDEM as scientific Journal for microelectronics, electronic components and materials. Publishing of the Journal is
cofinanced by Slovenian Book Agency and by Society sponsors. Scientific and professional papers published in the journal are indexed and abstracted in COBISS and INSPEC
databases. The Journal is indexed by ISI® for Sci Search®, Research Alert® and Material Science Citation Index™. |

Letna naroc¢nina je 100 EUR, cena posamezne stevilke pa 25 EUR. Clani in sponzorji MIDEM prejemajo posamezne $tevilke brezplacno. Znanstveni svet za tehni¢ne vede je
podal pozitivno mnenje o reviji kot znanstveno-strokovni reviji za mikroelektroniko, elektronske sestavne dele in materiale. Izdajo revije sofinancirajo JAKRS in sponzorji drustva.
Znanstveno-strokovne prispevke objavljene v Informacijah MIDEM zajemamo v podatkovne baze COBISS in INSPEC. Prispevke iz revije zajema ISI® v naslednje svoje produkte:
Sci Search®, Research Alert® in Materials Science Citation Index™.

Po mnenju Ministrstva za informiranje $t.23/300-92 se steje glasilo Informacije MIDEM med proizvode informativnega znacaja.

Design | Oblikovanje: Snezana Madi¢ Le3nik; Printed by | tisk: Biro M, Ljubljana; Circulation | Naklada: 1000 issues | izvodov; Slovenia Taxe Percue | Postnina placana pri posti 1102 Ljubljana



Informacije| MIDEM

Journal of Microelectronics,
Electronic Components and Materials
vol. 45,No. 3 (2015)

Content | Vsebina

Original scientific paper

Izvirni znanstveni ¢lanki

sledilnikom, povezanim s transkonduktanc¢nim

Energijsko ucinkovit algoritem distribuiranega

Design of an Active Inductor Based LNA in Silterra

Zasnova nizko Sumnega ojacevalnika na osnovi

Digitalno signalno procesiranje vec¢-kanalnega

A. Gil-de-Castro, R. Real-Calvo, E. J. Palacios-Garcia,

A. Gil-de-Castro, R. Real-Calvo, E. J. Palacios-Garcia,

razsmernika: Hitra detekcija dogodka kvalitete

W.Tangsrirat: 175 W.Tangsrirat:
Voltage-mode Analog PID Controller Using Analogni PID krmilnik v napetostnem rezimu
a Single Z-copy Current Follower realiziran z enim dvo-izhodnim tokovnim
Transconductance Amplifier (ZC-CFTA)
ojacevalnikom (ZC-CFTA)
M. Arunraja, V. Malathi, E. Sakthivel: 180 M. Arunraja, V. Malathi, E. Sakthivel:
Distributed Energy Efficient Clustering
Algorithm for Wireless Sensor Networks grozdenja brezzi¢nih senzorskih omrezij
M. A. Sobhan Bhuiyan, J. Xien Chew, 188 M. A. Sobhan Bhuiyan, J. Xien Chew,
M. Bin Ibne Reaz, N. Kamal: M. Bin lIbne Reaz, N. Kamal:
130 nm CMOS Process Technology aktivne dusilke s Silterra 130 nm CMOS
tehnoloskim procesom
M. Trifkovi¢, D. Rai¢, D. Strle: 195 M. Trifkovi¢, D. Rai¢, D. Strle:
Digital Signal Processing for a Multi-Channel
Chemical Sensor Interface merilnega sistema za merjenje kapacitivnosti
kemi¢no modificiranih COMB senzorjev
I. M. Moreno-Garcia, A. Moreno-Munoz, 204 I. M. Moreno-Garcia, A. Moreno-Munoz,
M. J. Gonzélez-Redondo: M. J. Gonzélez-Redondo:
Grid-Tied Smart Inverter Safety Functionality: Varnostna znacilnost pametnega omreznega
Fast Power Quality Event Detection
modi
216

B. Bertoncelj, K. Vojisavljevi¢, M. Vrabelj, B. Mali¢:
Thermal Properties of Polymer-matrix Composites
Reinforced With E-glass Fibers

B. Bertoncelj, K. Vojisavljevi¢, M. Vrabelj, B. Mali¢:
Toplotne lastnosti kompozitov na osnovi polimerov,
ojacenih s steklenimi vlakni

Front page:
SEM micrographs of the BMC samples
(B. Bertoncelj et al).

Naslovnica:
SEM slike BMC vzorcev
(B. Bertoncelj et al).

173



Boards of MIDEM Society |
Organi drustva MIDEM

MIDEM Executive Board | lzvrsilni odbor MIDEM

President of the MIDEM Society | Predsednik drustva MIDEM
Prof. Dr. Marko Topic, University of Ljubljana, Faculty of Electrical Engineering, Slovenia

Vice-presidents | Podpredsednika
Prof. Dr. Barbara Mali¢, Jozef Stefan Institute, Ljubljana, Slovenia
Dr. Iztok Sorli, MIKROIKS, d. o. 0., Ljubljana, Slovenija

Secretary | Tajnik
Olga Zakrajsek, UL, Faculty of Electrical Engineering, Ljubljana, Slovenija

MIDEM Executive Board Members | Clani izvr3ilnega odbora MIDEM
Prof. Dr. Slavko Amon, UL, Faculty of Electrical Engineering, Ljubljana, Slovenia
Darko Belavi¢, In.Medica, d.o.o., Sentjernej, Slovenia
Prof. Dr. Bruno Cvikl, UM, Faculty of Civil Engineering, Maribor, Slovenia
Prof. DDr. Denis Ponlagi¢, UM, Faculty of Electrical Engineering and Computer Science, Maribor, Slovenia
Prof. Dr. Leszek J. Golonka, Technical University Wroclaw, Poland
Leopold Knez, Iskra TELA d.d., Ljubljana, Slovenia
Dr. Milo$ Komac, UL, Faculty of Chemistry and Chemical Technology, Ljubljana, Slovenia
Prof. Dr. Miran Mozeti¢, Jozef Stefan Institute, Ljubljana, Slovenia
Jozef Perne, Zavod TC SEMTO, Ljubljana, Slovenia
Prof. Dr. Giorgio Pignatel, University of Perugia, Italia
Prof. Dr. Janez Trontelj, UL, Faculty of Electrical Engineering, Ljubljana, Slovenia

Supervisory Board | Nadzorni odbor

Prof. Dr. Franc Smole, UL, Faculty of Electrical Engineering, Ljubljana, Slovenia
Mag. Andrej Pirih, Iskra-Zascite, d. 0. 0., Ljubljana, Slovenia
Dr. Slavko Bernik, Jozef Stefan Institute, Ljubljana, Slovenia

Court of honour | Castno razsodisce

Emer. Prof. Dr. JoZe Furlan, UL, Faculty of Electrical Engineering, Slovenia
Prof. Dr. Radko Osredkar, UL, Faculty of Computer and Information Science, Slovenia
Franc Jan, Kranj, Slovenia



Informacije MIDEM
Journal of Microelectronics, Electronic Components and Materials

ISSN 0352-9045

Publisher / ZalozZnik:

MIDEM Society / Drustvo MIDEM
Society for Microelectronics, Electronic Components and Materials, Ljubljana, Slovenia
Strokovno drustvo za mikroelektroniko, elektronske sestavne dele in materiale, Ljubljana, Slovenija

www.midem-drustvo.si



