R E
& v‘) j) |EEE TRANSACTIONS ON ELECTRON DEVICES, VOL. 66, NO. 1, JANUARY 2019 7

¥ S

Foreword
Special Issue on Compact Modeling
for Circuit Design

HIS Special Issue is dedicated to recent research in the field of compact modeling for circuit design. The topics included

all device structures, provided it was demonstrated that the presented compact modeling solutions were implementable in
circuit design tools. The last Special Issue addressing compact modeling of all types of semiconductor devices was published
in 2006. Since then, new device structures, and with different materials, have emerged, and significant and successful research
in compact advance device modeling has been done, as well in the application of compact models to circuit design. Therefore,
a new Special Issue was needed that could include high-quality papers in these topics.

A total of 60 regular papers were submitted to this Special Issue, of which 21 were accepted. Besides, the Special Issue
includes four invited papers. All papers, including the invited ones, were subjected to thorough peer review. A high number
of reviewers have participated in this process. This has resulted in a Special Issue containing very high-quality papers.

The published papers target compact modeling aspects for a wide number of devices: several MOSFET structures, tunnel
FETs, HEMTs, nanowire FETs, TMD FETs, TFTs, OLEDs, solar cells, photodiodes, and so on.Besides, different operation
regimes and analyses are addressed: dc, RF, HV, ballistic regime, variability, reliability, aging, and so on.

The four invited papers also target different topics. The paper by C. C. McAndrew is focused on the successes and challenges
of MOS compact models. S. Dongaonkar et al. address the opportunities and challenges of circuit design methodologies ranging
from process corners to statistical circuit design. P. Zampardi ef al. discuss the industrial view of I1I-V device compact modeling
for circuit design. Finally, Madec et al. target a quite different and challenging environment for the modeling of biosensors,
biosystems, and lab-on-chips.

I would like to thank the work done by the rest of the Editors of this Special Issue and also by all the reviewers who
participated in this process. And of course, I want to thank all the authors for their interest in submitting papers to this Special
Issue. Thanks to authors, reviewers, and editors, this high-quality Special Issue has been possible.

BENJAMIN INIGUEZ, Guest Editor
Department of Electronic, Electrical and
Automatic Control Engineering,
University Rovira i Virgili

43007 Catalonia, Spain

(e-mail: benjamin.iniguez @urv.cat)

WLADEK GRABINSKI, Guest Editor
GMC Consulting

1291 Commugny, Switzerland
(e-mail: wladek @grabinski.ch)

SLOBODAN MIJALKOVIC, Guest Editor
Silvaco Ltd. Europe

Cambridgeshire PE27 5JL, U.K.

(e-mail: slobodan.mijalkovic @silvaco.com)

KEJUN XIA, Guest Editor
NXP Semiconductors
Beijing 100022, China
(e-mail: kejun.xia@nxp.com)

ANDRIES J. SCHOLTEN, Guest Editor
NXP Semiconductors

Beijing 100022, China

(e-mail: andries.scholten@nxp.com)

Digital Object Identifier 10.1109/TED.2018.2884284

0018-9383 © 2018 IEEE. Personal use is permitted, but republication/redistribution requires IEEE permission.
See http://www.ieee.org/publications_standards/publications/rights/index.html for more information.



8 IEEE TRANSACTIONS ON ELECTRON DEVICES, VOL. 66, NO. 1, JANUARY 2019

YOGESH SINGH CHAUHAN, Guest Editor SADAYUKI YOSHITOMI, Guest Editor

Department of Electrical Engineering Research and Development Center

Indian Institute of Technology Kanpur Toshiba Corporation

Kalyanpur Kanpur 208 016, India Kawasaki-shi 212-8582, Japan

(e-mail: chauhan@iitk.ac.in) (e-mail: sadayuki.yoshitomi@toshiba.co.jp)

ANANDA S. ROY, Guest Editor KAIKAI XU, Guest Editor

Intel Corporation University of Electronic Science and Technology of China
Hillsboro, OR 97124 USA Chengdu 610054, China

(e-mail: ananda.s.roy @intel.com) (e-mail: kaikaix @uestc.edu.cn)

Benjamin lhiguez (M'96—SM’03) received the B.S., M.Sc., and Ph.D. degrees in physics
from the Universitat de les llles Balears, Palma, Spain, in 1992, 1993, and 1996,
respectively.

From 1997 to 1998, he was a Post-Doctoral Researcher with the Rensselaer Polytec-
nhnic Institute, Troy, NY, USA. From 1998 to 2001, he was a Post-Doctoral Scientist with
the Université catholique de Louvain, Louvain-la-Neuve, Belgium. He has published over
150 research papers in international journals and over 140 papers in the proceedings of
conferences. He has led one European Union funded project about compact modeling
of nanoelectronic devices. He was supported by two Marie Curie Fellowships from the
European Commission. He has participated as Team Leader with Universitat Rovira i
Virgili (URV), Tarragona, Spain, in more than five European Union funded projects and
in two research contracts with Silvaco., Inc. He is currently leading one project about
compact modeling of thin-film transistors (TFTs). In 2001, he joined the Department
of Electronic, Electrical and Automatic Control Engineering, URV, as a Titular Professor, where he became a Full
Professor in 2010. His current research interests are compact modeling of advanced electron devices (in particular
MOS structures, GaN HEMTSs, and TFTs), parameter extraction techniques, and semiconductor device physics and
electrical characterization.

Dr. Iniguez was elected as an EDS BoG Member at-large in 2017. He has been a Distinguished Lecturer since 2004.
He received the Distinction from the Generalitat for the Promotion in University Research in 2004 and the ICREA
Academia Award from the ICREA Institute in Catalonia, Spain, in 2009 and 2014. He has been the Vice-Chair of EDS
Region 8. Since 2017, he has been the Chair of the Compact Modeling Technical Committee of EDS. Since 2016, he
has been an Associate Editor of the IEEE TRANSACTIONS ON ELECTRON DEVICES.

Wiladek Grabinski received the Ph.D. degree from the Institute of Electron Technology,
Warsaw, Poland, in 1991.

From 1991 to 1998, he was a Research Assistant with the Integrated Systems Labora-
tory, ETH Zurich, Zurich, Switzerland, supporting the CMOS and BiCMOS technology
developments by the electrical characterization of the processes and devices. From
1999 to 2000, he was with Electronics Laboratory, Ecole Polytechnique Fédérale de
Lausanne, Lausanne, Switzerland, where he was involved in compact MOSFET model
developments supporting numerical device simulation and parameter extraction. Later,
he was a Technical Staff Engineer at Motorola, Geneva, Switzerland, and subsequently
at Freescale Semiconductor, Geneva Modeling Center, Geneva. He is currently a
Consultant responsible for SPICE modeling, characterization, and parameter extraction
of MOST devices for the analog/RF IC applications. He is also consulting on the
development of next-generation compact models for the nanoscaled technology very
large-scale integration circuit simulation. His current research interests include high-frequency characterization,
compact modeling, and its Verilog-A standardization and device numerical simulations of MOSFETSs for analog/RF
low-power IC applications. He is an Editor of the reference modeling book Transistor Level Modeling for Analog/RF IC
Design and also authored or co-authored more than 50 papers.

Dr. Wladek is a Member-At-Large of Swiss IEEE ExCom and also supports the EPFL IEEE Student Branch acting
as its Interim Branch Mentor. He is involved in the activities of the MOS-AK Association and has been serving as a
Coordinating Manager since 1999. He is the Chair of the ESSDERC Track4: Device and Circuit Compact Modeling
and has served as a member of the Organization Committee of ESSDERC/ESSDERC and the Technical Programme
Committee of Symposium on Microelectronics Technology and DEvices, Simulation of Semiconductor Processes and
Devices, and Mixed Design of Integrated Circuits and Systems Conferences. He has served as a Reviewer of the IEEE
TRANSACTIONS ON ELECTRON DEVICES, IEEE MICROWAVE AND WIRELESS COMPONENTS LETTERS, International Journal of
Numerical Modeling, Microelectronic Engineering, and Microelectronics Journal.




IEEE TRANSACTIONS ON ELECTRON DEVICES, VOL. 66, NO. 1, JANUARY 2019 9

Slobodan Mijalkovi¢ (SM’01) received the Engineering, Magister, and Ph.D. degrees
from the Faculty of Electronics Engineering, University of Ni§, Yugoslavia, Serbia, in 1982,
1989, and 1991, respectively. His Magister and Ph.D. research was focused on a
development of efficient meshing and solver techniques for application in TCAD process
simulation tools.

He was appointed as a Teaching Assistant at the Faculty of Electronics Engineering,
University of Ni§ from 1983 to 1991. From 1991 to 1998, he was with the Department
of Microelectronics, Faculty of Electronics Engineering, University of Ni§, as an Assis-
tant/Associate Professor of physical electronics. He also served as a Guest Researcher
at the German National Center for Information Technology, Sankt Augustin, Germany,
in 1995 and 1996, where he was involved in a research on coupled oxidation and
diffusion process simulation. From 1998 to 2007, he was a Principal Researcher at

: the Delft University of Technology, Delft, The Netherlands, where he has led a team for
standardization of the Mextram bipolar transistor model with compact model coalition. Since 2007, he has been a Senior
R&D Engineer at Silvaco Inc., Santa Clara, CA, USA, and St. Ives, U.K., responsible for all aspects of compact model
development and implementation in Silvaco EDA tools. He has authored about 50 cited publications and a monograph
Multigrid Methods for Process Simulation in the Springer Computational Microelectronics series. His current research
interests include compact/SPICE modeling for flexible electronics, thin-film transistors, and emerging electron devices.

Dr. Mijalkovi¢ is a member of the IEEE EDS Compact Modeling Committee. He received an External European
Research Program Grant from Digital Equipment Corporation in 1990 for his Magister and Ph.D. research. He has also
founded and chaired the four editions of the Compact Modeling for RF Application Workshop associated with the IEEE
Bipolar/BiCMOS Circuits and Technology Meetings.

Kejun Xia (M'08—-SM’13) received the Ph.D. degree in electrical engineering from Auburn
University, Auburn, AL, USA, in 2006.

From 2006 to 2014, he was involved in SPICE modeling as a Senior Principal Member of
Technical Staff with Maxim Integrated, Beaverton, OR, USA. He is currently the Director
of Asia Device Modeling Team, NXP Semiconductors, Beijing, China.

Andries J. Scholten (F'19) received the M.Sc. degree in physics, with a focus on
low-frequency noise in quantum point contacts, and the Ph.D. degree in physics, with
a focus on phonon dynamics in amorphous silicon, from Utrecht University, Utrecht,
The Netherlands, in 1991 and 1995, respectively.

He joined Philips Research Laboratories, Eindhoven, The Netherlands, in 1996. In 2005,
he was promoted to Senior Principal Scientist. In 2006, he joined NXP Semiconductors,
Beijing, China, which was, at that time, spun off from Philips, where he has co-developed
and industrialized the well-known compact models MOS Model 9, MOS Model 11, and
PSP, the latter of which was elected as the CMC standard MOSFET model in 2005. He is
the Principal Developer of JUNCAP2, a comprehensive model for MOSFET junctions.
He is currently involved in the measurement, understanding, and modeling of the HBT safe
operating area. He has published more than 100 journal papers, conference contributions,
and book chapters.

Dr. Scholten served as the IEDM Committee Member twice from 2000 to 2001 and from 2013 to 2014. He has been
an Editor of the IEEE TRANSACTIONS ON ELECTRON DEVICES since 2015.




10 IEEE TRANSACTIONS ON ELECTRON DEVICES, VOL. 66, NO. 1, JANUARY 2019

Yogesh Singh Chauhan (SM’12) is an Associate Professor at IIT Kanpur, Kanpur, India.
He was with the Semiconductor Research and Development Center, IBM, Yorktown
Heights, NY, USA, from 2007 to 2010, the Tokyo Institute of Technology in 2010, and
the University of California at Berkeley, Berkeley, CA, USA, from 2010 to 2012. He is
the Lead Developer of the industry standard BSIM-BULK (formerly BSIM6) model. He is
also the co-developer of the ASM-HEMT model for GaN HEMTSs, which is under industry
standardization at the compact model coalition. His current research interests include
characterization, modeling, and simulation of semiconductor devices.

Dr. Chauhan was a Technical Program Committee Member of the IEEE International
Conference on Simulation of Semiconductor Processes and Devices 2013 and the IEEE
European Solid-State Device Research Conference 2016/2017. He is a member of the
IEEE-EDS Compact Modeling Committee. He received the Ramanujan Fellowship in
2012, the IBM Faculty Award in 2013, and the P. K. Kelkar Fellowship in 2015.

Ananda S. Roy received the B.E. degree in electronics and telecommunications engi-
neering from Jadavpur University, Kolkata, India, in 2001, the M.Tech. degree in microelec-
tronics from IIT Bombay, Mumbai, India, in 2003, and the Ph.D. degree in microelectronics
and microsystems from the Swiss Federal Institute of Technology Lausanne, Lausanne,
Switzerland, in 2007.

Since 2009, he has been with Intel Corporation, Hillsboro, OR, USA, where he has
contributed to the development of Intel’s internal MOSFET compact model. He has
contributed to several publications in compact modeling area. His current research
interests include device and variation modeling for digital, analog, and RF applications.

Dr. Roy is an Associate Editor of the Journal of Computational Electronics.

Sadayuki Yoshitomi (M’18) received the Ph.D. degree from Yokohama National Univer-
sity, Yokohama, Japan, in 1993.

In 1993, he joined the Research and Development Center, Toshiba Corporation,
Kawasaki, Japan, where he was involved in the research and development of RF BICMOS
technologies. In 1998, he moved to the System-LSI Development Division, where he
was involved in the developments of RF-CMOS process design kits from 130 to 40 nm.
Since 2016, he has been with Toshiba Memory Corporation, Yokohama, Japan, where
he was involved in the development of process design kits and compact models for
3-D NAND-Flash memory products.

Dr. Yoshitomi is currently a member of Technical Program Committee of the European
Solid State Device Research Conference, the BICMOS and Compound Semiconduc-
tor Integrated Circuits and Technology Symposium, the Mixed Design of Integrated
Circuits and Systems Conference, and the International Conference on Microwave &
THz Technologies and Wireless Communications (IRPhE’) and the Extended Compact Modeling Committee
of MOS-AK.




IEEE TRANSACTIONS ON ELECTRON DEVICES, VOL. 66, NO. 1, JANUARY 2019 1

Kaikai Xu received the Ph.D. degree from the University of California at Irvine, Irvine,
CA, USA.

He is currently the Professor and a Doctoral Supervisor (with the title of the UESTC
100 Talent Plan Distinguished Professor) with the University of Electronic Science and
Technology of China, Chengdu, China, where he is also a Distinguished Researcher
Scientist with the State Key Laboratory of Electronic Thin Films and Integrated Devices.
His current research interests include semiconductor optoelectronic device and its
integration technologies. Related works are published on the IEEE journals, with more
than 30 of them are published as the first author or as the only author, including one as
ESI Hot Papers (TOP 0.1%), two ESI Highly Cited Papers (TOP 1%), one highlighted by
the Institute of Physics as IOP Select in 2018, one listed by SPIE as one of TOP TEN
DOWNLOADS (one of five non open-access articles) in 2018, and one listed by OSA
as one of TOP TEN DOWNLOADS in 2017. One published in the Journal of Applied
Physics (JAP) in 2013 was among the TOP 25% most download, named the JAP Outstanding Author.

Dr. Xu has been a member for the IEEE Electron Devices Society Optoelectronic Devices Committee since 2015,
has been a member for the Administrative Committee of the IEEE Electron Device Society since 2015, was the Vice
Co-Chair for the Optical Society of America Photonics and the Opto-Electronics Division, Laser Systems Technical
Group from 2016 to 2017, has been a member of the llluminating Engineering Society of the North America Light
Sources Committee since 2016, and has been the Chair for the IEEE Nanotechnology Council Nano-Optics, Nano-
Photonics, and Nano-Optoelectronics Technical Committee since 2016. He serves on the Technical Program Committee
for numerous international conferences held by the IEEE, OSA, and SPIE.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /Impact
    /Kartika
    /Latha
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Raavi
    /Shruti
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Required"  settings for PDF Specification 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


