
IEEE CIRCUITS AND SYSTEMS SOCIETY
The Circuits and Systems Society is an association of IEEE members with professional interest in the field of circuits and systems theory. All members of the IEEE are eligible for
membership in the Society and will receive this TRANSACTIONS upon payment of the annual Society membership fee of $18.00, plus an annual subscription fee of $30.00. For information
on joining, write to the IEEE at the address below. Member copies of Transactions/Journals are for personal use only.

IEEE JOURNAL ON EMERGING AND SELECTED TOPICS IN CIRCUITS AND SYSTEMS

Editor-in-Chief
MASSOUD PEDRAM
Dep. EE-Systems
University of Southern California
Los Angeles, CA 90089 USA
pedram@ceng.usc.edu

Deputy Editor-in-Chief
MANUEL DELGADO-RESTITUTO
Dept. of Electrical Engineering
Universidad de Sevilla
Sevilla 410927, Spain
mandel@imse-cnm.csic.es

Associate Editors

EDUARD ALARCÓN
Univ. Politecnica Catalunya
Catalonia, Spain
ealarcon@eel.upc.edu

GERT CAUWENBERGHS
Univ. California
San Diego, CA, USA
gert@ucsd.edu

ANANTHA CHANDRAKASAN
MIT
Cambridge, MA, USA
anantha@mtl.mit.edu

CHANG WEN CHEN
State Univ. New York
Buffalo, NY, USA
chencw@buffalo.edu

YEN-KUANG CHEN
Intel Corp.
Santa Clara, CA, USA
ykchen@gmail.com

KIYOUNG CHOI
Seoul Nat. Univ.
Seoul, Korea
kchoi@snu.ac.kr

JASON CONG
Univ. California
Los Angeles, CA USA
cong@cs.ucla.edu

GIOVANNI DE MICHELI
EPFL
Lausanne, Switzerland
giovanni.demicheli@epfl.ch

EBY FRIEDMAN
Univ. Rochester
Rochester, NY, USA
friedman@ece.rochester.edu

SATOSHI GOTO
Waseda Univ.
Kitakyushu, Japan
goto@waseda.jp

RAMESH HARJANI
Univ. Minnesota
Minneapolis, MN, USA
harjani@ee.ee.umn.edu

YIANNOS MANOLI
IMTEK
Freiburg, Germany
manoli@imtek.de

JAN RABAEY
Univ. California
Berkeley, CA, USA
jan@eecs.berkely.edu

ANGEL RODRIGUEZ-VÁZQUEZ
Univ. Sevilla
Sevilla, Spain
angel@imse-cnm.csic.es

SACHIN SAPATNEKAR
Univ. Minnesota
Minneapolis, MN, USA
sachin@umn.edu

RONALD TETZLAFF
Technische Univ. Dresden
Dresden, Germany
Ronald.Tetzlaff@TU-Dresden.de

JOOS VANDEWALLE
KU Leuven
Leuven, Belgium
joos.vandewalle@esat.kuleuven.be

IEEE Officers
GORDON W. DAY, President
PETER W. STAECKER, President-Elect
CELIA L. DESMOND, Secretary
HAROLD L. FLESCHER, Treasurer
MOSHE KAM, Past President

MICHAEL R. LIGHTNER, Vice President, Educational Activities
DAVID A. HODGES, Vice President, Publication Services and Products
HOWARD E. MICHEL, Vice President, Member and Geographic Activities
STEVE M. MILLS, President, Standards Association
FREDERICK C. MINTZER, Vice President, Technical Activities
JAMES M. HOWARD, President, IEEE-USA

COR L. CLAEYS, Director, Division I

IEEE Executive Staff
DR. E. JAMES PRENDERGAST, Executive Director & Chief Operating Officer

THOMAS SIEGERT, Business Administration
MATTHEW LOEB, Corporate Activities
DOUGLAS GORHAM, Educational Activities
EILEEN M. LACH, General Counsel & Corporate Compliance Officer
BETSY DAVIS, SPHR, Human Resources
CHRIS BRANTLEY, IEEE-USA

ALEXANDER PASIK, Information Technology
PATRICK MAHONEY, Marketing
CECELIA JANKOWSKI, Member and Geographic Activities
ANTHONY DURNIAK, Publications Activities
KONSTANTINOS KARACHALIOS, Standards Activities
MARY WARD-CALLAN, Technical Activities

IEEE Periodicals
Transactions/Journals Department
Staff Director: FRAN ZAPPULLA

Editorial Director: DAWN MELLEY Production Director: PETER M. TUOHY
Managing Editor: MONA MITTRA Associate Editor: CYNTHIA BALEJCSIK

IEEE JOURNAL ON EMERGING AND SELECTED TOPICS IN CIRCUITS AND SYSTEMS (ISSN 2156-3357) is published quarterly by the Institute of Electrical and Electronics Engineers,
Inc. Responsibility for the contents rests upon the authors and not upon the IEEE, the Society/Council, or its members. IEEE Corporate Office: 3 Park Avenue, 17th Floor, New
York, NY 10016-5997. IEEE Operations Center: 445 Hoes Lane, Piscataway, NJ 08854-4141. NJ Telephone: +1 732 981 0060. Price/Publication Information: Individual copies:
IEEE Members $20.00 (first copy only), nonmembers $224.00 per copy. (Note: Postage and handling charge not included.) Member and nonmember subscription prices available upon
request. Copyright and Reprint Permissions: Abstracting is permitted with credit to the source. Libraries are permitted to photocopy for private use of patrons, provided the per-copy
fee indicated in the code at the bottom of the first page is paid through the Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923. For all other copying, reprint, or
republication permission, write to Copyrights and Permissions Department, IEEE Publications Administration, 445 Hoes Lane, Piscataway, NJ 08854-4141. Copyright © 2012 by The
Institute of Electrical and Electronics Engineers, Inc. All rights reserved. Periodicals Postage Paid at New York, NY and at additional mailing offices. Postmaster: Send address changes
to IEEE JOURNAL ON EMERGING AND SELECTED TOPICS IN CIRCUITS AND SYSTEMS, IEEE, 445 Hoes Lane, Piscataway, NJ 08854-4141. GST Registration No. 125634188. CPC Sales
Agreement #40013087. Return undeliverable Canada addresses to: Pitney Bowes IMEX, P.O. Box 4332, Stanton Rd., Toronto, ON M5W 3J4, Canada. IEEE prohibits discrimination,
harassment and bullying. For more information visit http://www.ieee.org/nondiscrimination. Printed in U.S.A.

Digital Object Identifier 10.1109/JETCAS.2012.2232555


