
INTERNATIONAL JOURNAL OF

MICROWAVE
AND WIRELESS
TECHNOLOGIES
journals.cambridge.org/mrf

VOLUME 3  ISSUE 5 OCTOBER 2011

ISSN: 1759–0787

IN
T

E
R

N
A

T
IO

N
A

L
 JO

U
R

N
A

L
 O

F
M

IC
R

O
W

A
V

E
 A

N
D

 W
IR

E
L
E

S
S

 T
E

C
H

N
O

L
O

G
IE

S
V

o
lu

m
e

 3
Is

s
u

e
 5

O
c

to
b

e
r 2

0
11

P
P. 4

9
7

–5
9

4

VOLUME 3  ISSUE 5 OCTOBER 2011

INTERNATIONAL JOURNAL OF

MICROWAVE AND WIRELESS TECHNOLOGIES

CONTENTS

GUEST EDITORIAL
EuMA special issue on RF-MEMS

Fabio Coccetti, Alexandru Muller, John Papapolymerou

and Volker Ziegler 497

TUTORIAL AND REVIEW PAPER
The low-complexity RF MEMS switch at EADS: 

an overview

Bernhard Schoenlinner, Armin Stehle, Christian Siegel,

William Gautier, Benedikt Schulte, Sascha Figur, 

Ulrich Prechtel and Volker Ziegler 499

RESEARCH PAPERS
RF-MEMS switches with ALN dielectric 

and their applications

Montserrat Fernández-Bolaños Badía, Pierre Nicole 

and Adrian Mihai Ionescu 509

W-band beam-steerable MEMS-based 

reflectarray

Simone Montori, Elisa Chiuppesi, Paola Farinelli, 

Luca Marcaccioli, Roberto Vincenti Gatti 

and Roberto Sorrentino 521

Analog-type millimeter-wave phase shifters 

based on MEMS tunable high-impedance 

surface and dielectric rod waveguide

Dmitry Chicherin, Mikael Sterner, Dmitri Lioubtchenko,

Joachim Oberhammer and Antti V. Räisänen 533

Design and characterization of an active 

recovering mechanism for high-performance 

RF MEMS redundancy switches

Francesco Solazzi, Augusto Tazzoli, Paola Farinelli,

Alessandro Faes, Viviana Mulloni, Benno Margesin 

and Gaudenzio Meneghesso 539

Microwave MEMS devices designed for process

robustness and operational reliability

Mikael Sterner, Nutapong Somjit, Umer Shah, 

Sergey Dudorov, Dmitry Chicherin, 

Antti Räisänen and Joachim Oberhammer 547

Evaluating and predicting lifetime in capacitive

MEMS switches

Charles L. Goldsmith, Sean O’brien, David Molinero 

and James C. M. Hwang 565

New insights into reliability of electrostatic 

capacitive RF MEMS switches

Usama Zaghloul, George J. Papaioannou, 

Bharat Bhushan, Fabio Coccetti, Patrick Pons 

and Robert Plana 571

Experimental pressure sensing and 

technology of piezoelectric microwave/

RF MEMS filters

Alessandro Massaro, Giuseppe Venanzoni, 

Marco Farina, Antonio Morini, Tullio Rozzi, 

Roberto Cingolani, Adriana Passaseo 

and Massimo De Vittorio 587

Cambridge Journals Online
For further information about this journal
please go to the journal web site at:
http://journals.cambridge.org/mrf

Special Issue: RF MEMS
Guest Editors: Fabio Coccetti, Alexandru Muller, John Papapolymerou and Volker Ziegler

17590787_3-5.qxd  10/24/11  11:00 AM  Page 1

https://doi.org/10.1017/S1759078711000924 Published online by Cambridge University Press

https://doi.org/10.1017/S1759078711000924


EDITOR 
Raymond Quéré, XLIM Université de
Limoges, France. 
Email: ijmwt@brive.unilim.fr 

EDITORIAL BOARD 
T. Brazil, University College of Dublin 
J. L. Cazaux, Thales Alenia Space 
P. Ferrari, IMEP Grenoble 
G. Galati, Università di Tor Vergata 
Roma 
T. Itoh, University of California Los
Angeles 
S. K. Koul, Indian Institute of
Technology Delhi 
K. S. Kulpa, Warsaw University of
technology  
A. A. Lisboa de Souza, Universtade
Federal de Pernambuco 
A. Madjar, Temple University
Philadelphia  
C. Meliani, Ferdinand Braun Institute
Berlin  
S. Nighthingale, Cobham     
J. Papapolymerou, Georgia Tech      
L. Perregrini, University of Pavia    
R. Quay, Fraunhofer Institute Freiburg   
F. Schindler, RFMD
D. Schreurs, KU Leuwen
R. Sorrentino, University of Perugia    
A. Suarez, Universitad de Cantabria   
D. Vanhoenacker-Janvier, UC Louvain
H. Wang, NTU
R. Weigel, University of Erlangen
F. Yanovsky, National Aviation
University
A. Yarovoy, TU Delft 
M. Yu, COM DEV & University of
Waterloo 

Scope of the journal
International Journal of Microwave 
and Wireless Technologies is 
interdisciplinary and application 
oriented, providing a platform for the
microwave industry. Subjects covered
include: applied electromagnetic field
theory, components, analogue and
mixed-signal circuits, systems, 
optical-microwave interactions, 
electromagnetic compatibility, industrial
applications, biological effects and
medical applications.

Submission of Manuscripts
All manuscripts should be submitted
online at http://mc.manuscriptcentral.
com/mrf. Please consult the instructions
for authors at http://journals.cambridge.
org/MRF 

Subscriptions
International Journal of Microwave 
and Wireless Technologies (ISSN 
1759-0787) is published six times a
year in February, April, June, August,
October and December. The 
subscription price (excluding VAT) of
Volume 3 (2011) (which includes
postage by air, plus electronic access) 
is £478 net (US $910 in the USA,
Canada and Mexico) for institutions;
the electronic only price for 
institutional subscribers is £365 net (US
$696 in the USA, Canada and Mexico).
Members of the European Microwave
Association receive free online access
to the Journal, and may order print
subscriptions at a reduced rate for their
personal use only. Single parts are
£116 (US $221 in the USA, Canada
and Mexico) plus postage. 
Orders, which must be accompanied
by payment, may be sent to a 
bookseller, subscription agent or direct
to the publisher: Cambridge University
Press, The Edinburgh Building,
Shaftesbury Road, Cambridge CB2
8RU, UK; or in the USA, Canada and
Mexico: Cambridge University Press,
Journals Fulfillment Department, 100
Brook Hill Drive, West Nyack, New York
10994–2133. EU subscribers (outside
the UK) who are not registered for VAT
should add VAT at their country’s rate.
VAT registered subscribers should 
provide their VAT registration number.
Japanese prices for institutions are
available from Kinokuniya Company
Ltd, P.O. Box 55, Chitose, 
Tokyo 156, Japan. 
Copies of the journal for subscribers 
in the USA, Canada and Mexico are
sent by air to New York to arrive with 
minimum delay. Periodicals postage
paid at New York, NY, and at 
additional mailing offices. POSTMASTER:
send address changes in the USA,
Canada and Mexico to: International
Journal of Microwave and Wireless
Technologies, Cambridge University
Press, 100 Brook Hill Drive, West
Nyack, New York 10994–2133. Claims
for missing issues should be made
immediately on receipt of the 
subsequent issue. 

Advertising
For all parts of the world except USA,
Canada and Mexico to Journals
Advertising: ad_sales@cambridge.org 

Address enquiries in the USA, 
Mexico and Canada only to:
journals_advertising@cup.org  

Copying
This journal is registered with the
Copyright Clearance Center, 222
Rosewood Drive, Danvers, MA 01923,
USA. Organizations in the USA who
are also registered with C.C.C. may
therefore copy material (beyond the
limits permitted by sections 107 and
108 of U.S. Copyright law) subject to
promotional or commercial purposes.
Code 0266–4674/2011 $16.00. 
ISI Tear Sheet Service, 3501 Market
Street, Philadelphia, PA 19104, USA, is
authorized to supply single copies of
separate articles for private use only. 
Organizations authorized by the
Copyright Licensing Agency may also
copy material subject to the usual 
conditions. For all other use, 
permission should be sought from
Cambridge or the American Branch of
Cambridge University Press. 

Internet Access
This journal is included in the
Cambridge Journals Online service and
can be found at
journals.cambridge.org/MRF. For 
further information on other Press titles
access http://www.cambridge.org 

© Cambridge University Press and the
European Microwave Association 2011 
Cambridge University Press The
Edinburgh Building, Shaftesbury Road,
Cambridge CB2 8RU, United Kingdom
32 Avenue of the Americas, New York,
NY 10013–2473 USA 477
Williamstown Road, Port Melbourne,
VIC 3207, Australia Ruiz de Alarcón
13, 28014 Madrid, Spain Dock House,
The Waterfront, Cape Town 8001,
South Africa 

Printed by Latimer Trend, Plymouth, UK

This journal issue has been printed 
on FSC-certified paper and cover
board. FSC is an independent, 
non-governmental, not-for-profit 
organization established to promote
the responsible management of the
world’s forests. Please see www.fsc.org
for information.

INTERNATIONAL JOURNAL OF

MICROWAVE
AND WIRELESS
TECHNOLOGIES

17590787_3-5.qxd  10/24/11  11:00 AM  Page 2

https://doi.org/10.1017/S1759078711000924 Published online by Cambridge University Press

https://doi.org/10.1017/S1759078711000924

	OFC.pdf
	IFC.pdf


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




