ISSN 0352-9045

Informacye

Journal of Microelectronics,
Electronic Components and Materials
Vol. 51, No. 2(2021), June 2021

Revija za mikroelektroniko,
elektronske sestavne dele in materiale
letnik 51, stevilka 2(2021), Junij 2021

—_—————p———————




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

Informacye MIDEM 2-2021

Journal of Microelectronics, Electronic Components and Materials

VOLUME 51, NO. 2(178), LJUBLJANA, JUNE 2021 | LETNIK 51, NO. 2(178), LJUBLJANA, JUNLJ 2021

Published quarterly (March, June, September, December) by Society for Microelectronics, Electronic Components and Materials - MIDEM.
Copyright © 2020. All rights reserved. | Revija izhaja trimesecno (marec, junij, september, december). Izdaja Strokovno drustvo za
mikroelektroniko, elektronske sestavne dele in materiale — Drustvo MIDEM. Copyright © 2020. Vse pravice pridrzane.

Editor in Chief | Glavni in odgovorni urednik
Marko Topi¢, 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
Arpad Burmen, UL, Faculty of Electrical Engineering, Slovenia

Danjela Kuscer Hrovatin, Jozef Stefan Institute, Slovenia
Matija Pirc, UL, Faculty of Electrical Engineering, Slovenia
Franc Smole, UL, Faculty of Electrical Engineering, Slovenia
Matjaz Vidmar, 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 Iliescu, Institute of Bioengineering and Nanotechnology, A*STAR, Singapore
Marc Lethiecq, University of Tours, France
Teresa Orlowska-Kowalska, Wroclaw University of Technology, Poland
Luca Palmieri, University of Padova, Italy
Goran Stojanovi¢, University of Novi Sad, Serbia

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.+386(0)1 5133771
E. info@midem-drustvo.si
www.midem-drustvo.si

Annual subscription rate is 160 EUR, separate issue is 40 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 cofi-
nanced by Slovenian Research 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 naro¢nina je 160 EUR, cena posamezne $tevilke pa 40 EUR. Clani in sponzorji MIDEM prejemajo posamezne $tevilke brezpla¢no. 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 ARRS 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™.

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

92



Informacije| MIDEM

Journal of Microelectronics,
Electronic Components and Materials
vol. 51, No. 2(2021)

Content | Vsebina

Original scientific papers

[zvirni znanstveni clanki

Extended Bandwidth Method on Symmetrical

Metoda razsirjene pasovne Sirine na simetri¢cnem

P. Bhattacharjee, B. K. Bhattacharyya, A. Majumder:
Vector Controlled Delay Cell with Nearly Identical

P. Bhattacharjee, B. K. Bhattacharyya, A. Majumder:

skoraj enakim ¢asom vzpona/ padca za uporabo

Uporaba logi¢nih vrat le z uporabo nevristorja na

Low Power Area Optimum Configurable 160 to
2560 Subcarrier Orthogonal Frequency Division
Multiplexing Modulator-Demodulator Architecture

Nastavljiv modulator-demodulator s frekven¢nim
multipleksiranjem s 160 do 2560 ortogonalnimi
podnosilci, zasnovan na arhitekturi sistoli¢nih polj s

M. Konal, F. Kacar: 95 M. Konal, F. Kacar:
Operational Transconductance operacijskem ojacevalniku in filtru
Amplifier and Filter Application
101
Vektorsko nadzorovana zakasnilna celica s
Rise/Fall Time for Processor Clock Application
procesorske ure
K. Orman, Y. Babacan: 113 K. Orman, Y. Babacan:
The Implementation of Logic Gates Using
Only Memristor Based Neuristor osnovi memristorja
G. Nanjareddy, V. Mysuru Boregowda, 119 G. Nanjareddy, V. Mysuru Boregowda,
C. Prasanna Raj: C. Prasanna Raj:
based on Systolic Array and Distributive porazdeljeno vpogledno tabelo
Arithmetic Look-Up Table
M. Vidmar: 135 M. Vidmar:
Extending Leeson’s Equation Razsiritev Leesonove Enacbe
Announcement and Call for Papers: 147 Napoved in vabilo k udelezbi:

56" International Conference on Microelectronics,
Devices and Materials

with the Workshop on Personal Sensor for Remote
Health Care Monitoring

56. Mednarodna konferenca o mikroelektroniki,
z delavnico o osebnih senzorjih za oddaljeno
spremljanje zdravstvenega stanja

Front page:
Simulated OEO phase noise. (M. Vidmar)

93

Naslovnica:
Simuliran OEO fazni sum. (M. Vidmar)



94



Call for papers [nformacé]'e MIDEM

Journal of Microelectronics,
Electronic Components and Materials
Vol. 51, No. 2(2021), 147 - 147

MIDEM 2021

56" INTERNATIONAL CONFERENCE ON MICROELECTRONICS, DEVICES
AND MATERIALS
WITH THE WORKSHOP ON PERSONAL SENSOR FOR REMOTE HEALTH
CARE MONITORING

September 22" — September 24", 2021
Faculty of Electrical Engineering, Ljubljana, Slovenia

Announcement and Call for Papers

GENERAL INFORMATION

Chairs: The 56% International Conference on Microelectronics, Devices and
Materials with the Workshop on Personal Sensor for Remote Health Care
Prof. dr. Janez Trontelj (UL FE) Monitoring continues a successful tradition of the annual international

Doc. Dr. Aleksander Sesek (UL FE) conferences organized by the MIDEM Society, the Society for
Microelectronics, Electronic Components and Materials. The conference
will be held at Faculty of Electrical Engineering, Ljubljana, Slovenia

IMPORTANT DATES from SEPTEMBER 22" — September 24, 2021.
Topics of interest include but are not limited to:

Workshop focus: Personal Sensor for Remote Health Care Monitoring,

Novel monolithic and hybrid circuit processing techniques,

New device and circuit design,

Process and device modelling,

Semiconductor physics,

Sensors and actuators,

Electromechanical devices, microsystems and nanosystems,

Nanoelectronics,

Optoelectronics,

Photovoltaic devices,

Electronic materials science and technology,

New electronic materials and applications,

Materials characterization techniques,

Reliability and failure analysis,

Education in microelectronics, devices and materials.

Abstract submission deadline:
May 1, 2021

Acceptance notification:
June 15, 2021

Full paper submission deadline:
July 31,2021

Invited and accepted papers will
be published in the Conference
Proceedings.

Deatailed and updated information
about the MIDEM Conferences, as
well as for paper preparation can be ORGANIZER:
found on MIDEM Society - Society for Microelectronics, Electronic Components
and Materials, Slovenia
http://www.midem-drustvo.si/

CONFERENCE SPONSORS: UL FE, UL FS, JS, IMAPS, Slovenia Chapter;
|IEEE, Slovenia Section
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