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Welcome to the MWE 2014

Welcome to the 2014 Microwave Workshops and Exhibition (MWE 2014) , which will be held in
Pacifico Yokohama Annex Hall and Exhibition Hall D for three days from Wednesday, December 10th
to Friday, December 12th, 2014, through sponsorship from the IEICE APMC Japan National Committee.

MWE is the largest comprehensive event in Japan related to microwave technology and has
provided workshops giving an overview of state-of-the-art technologies and future visions, basic
educational courses for young engineers, and an exhibition of the latest products since 1991.

Japan faces various problems such as a dwindling energy supply, global warming, and a declining
birthrate and growing proportion of elderly people, so a new social system that values the person, the
so-called "human-centric society," is being demanded as a departure from the society that in the past
pursued high economic growth and material wealth. By proposing the keynote concept of "Beyond
cutting-edge and dreams of microwave technology" at MWE 2014, we would like to discuss how
microwave technology can contribute to the human-centric society, especially to the information,
telecommunication, and energy systems.

In the opening ceremony, Professor Yohei Ishikawa (Research Institute for Sustainable
Humanosphere, Kyoto University) will present a keynote address entitled "Global smart grid conception
using microwave mirror satellite collaborated with marine inverse dam," and lecture on a dream in
which microwave technology plays a role in the global energy supply system. Moreover, there is a
special lecture entitled "The latest radio frequency policy in Japan," by Mr. Yasuo Tawara (Ministry of
Internal Affairs and Communications). The latest radio frequency policy and regulations will be
discussed such as the current state of radio use, introduction of new wireless systems and so on.

In the workshops, there are 4 basic tutorial lectures and 2 short courses for beginners as well as 13
technical sessions covering the latest microwave technology from active and passive devices to next
generation applications and systems such as 5G mobile communication systems, millimeter-wave
broadband communications, and ITS wireless technology in addition to up-coming areas such as
wireless power transfer and terahertz technology.

In the exhibition, more than 400 companies from both Japan and overseas and about 35 universities
and colleges will exhibit their new products, technologies, and research activities. Some of the
exhibitors will also give technical seminars regarding their products.

We believe that the contents of the workshops and exhibition will be very informative. So, please
come and enjoy your microwave journey at MWE 2014.

In closing, I would like to express my sincere appreciation to everyone who has been supporting us
in organizing MWE 2014.

Kazukiyo Joshin
MWE 2014 Steering Committee Chair
(Fujitsu Laboratories Ltd.)
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General Information

Period: December 10-12, 2014

Venue: Pacifico Yokohama, Yokohama, Japan

* Microwave Workshops: Conference Rooms F201-F203, F205 at the Annex Hall and Exhibition Hall D
* Microwave Exhibition: Exhibition Hall D

Opening Ceremony;, The opening ceremony will start at 10:00 a.m. on Wednesday, December 10 at the Room 1 (F201 and F202 in the
Keynote Address, and  Annex Hall.) . . , ,

Special Lecture Following the opening ceremony, a keynote and a special lecture will be given based on the concept for the conference,

(10:00-11:50) "Beyond cutting-edge and dreams of microwave technology" Professor Yohei Ishikawa (Research Institute for

Sustainable Humanosphere, Kyoto University) will give the keynote address entitled "Global Smart Grid Conception
Using Microwave Mirror Satellite Collaborated with Marine Inverse Dam" and Mr. Yasuo Tawara (Ministry of Internal
Affairs and Communications) will give the special lecture entitled "The Latest Radio Frequency Policy in Japan"

For novice microwave engineers 4 basic tutorial lectures and 2 introductory courses will be held, while eminent
Microwave Workshop researchers from both overseas and Japan will present their work on cutting edge technologies at the 13 scheduled
technical sessions in the Annex Hall and Exhibition Hall D. Some of the exhibitors of the exhibition will also conduct
technical seminars to highlight their products.
Microwave Exhibition Please refer to page 19 for detailed information.

How to participate in the Those who wish to attend the workshop should submit 2 business cards and register at the registration desk. There is no

workshops pre-registration available.
Registration Fee No registration fee is required.
Workshop Digest Workshop Digest is available at the registration desk. Prices are 5,000 yen for a regular participant, and 2,000 yen for a
student, respectively. (*Students need to show their ID to a staff.)
Forfurther S/echetalri(a:t of MWE 2t(_)1 4 o
information, c/o Real Communications Corp.

3F Shin-Matsudo S Building 1-409, Shin-Matsudo, Matsudo 270-0034 Japan

please contact 347 309-3616 FAX. 047-309-3617 E-mail- mweapmc@io.ocn.nep  http:/www.apmc-mwe.org/
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FORBERE : 815 Al (& 183em)

Welcome Message from the Steering Committee Chair : Kazukiyo Joshin, Fujitsu Laboratories Ltd.

12/110H

Wednesday, December 10, 10:00 to 10:05, Room 1
BEFFEE 1550588 Keynote Address/ Spedd Lecture

(k) 10:00~10: 05, Room 1 (7 % v 7 A& —)LF201+F202)

12H10H (k) 10 :05~11: 50, Room 1 (7 % v 7 A% —)LF201+F202)
Wednesday, December 10, 10:05 to 11:50, Room 1
A& WE A (e aEnrsen)
Chair : Kazukiyo Joshin, Fujitsu Laboratories Ltd. - ‘
Al BF (RE#HKXH) HE BE (BEd)
Yohei Ishikawa (Kyoto Univ.) Yasuo Tawara (MIC)

BifzEE

12810H (K) 10:05~10 : 55 Wednesday, December 10, 10:05~10:55 ‘
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Global Smart Grid Conception Using Microwave Mirror Satellite Collaborated with Marine Inverse Dam

ANl wF (EERPEAF T SR

Yohei Ishikawa (Research Institute for Sustainable Humanosphere, Kyoto University)

g =

Abstract

IANF =% S DEBIHTIE2 1 IR R > THMAZ I LD, TAVF =Y AT A ZEROROEELRL V7
T THBIEDHhbOT, TOHIRIIEF L FMRIHFET 205 Th b, DAENIKIIFEEOIRE % I KA L
THY., B RERBEORBINT TH 5. £ D070 AR LIZINT 72fAETRRT AV F— (CUT, Ht) OFHH
HEDPMHINT WD, LA LEIRKRIE. KI)KI)EFINRES N R BB EARITHFT ST TB Y. S ENR
DFONRERWE & MR O MEIE, PR A LoBSRERZ K& CHELTW S,

WA Y N— 25 DIRBEOREE T TIET 2HARE I AT LATHY), BLAEELRETOIALVF—%KI)
REICL o TENWEZRFOEINCEMT 50 T 72D EITH S T84z #8 3 2 %)) 0 ik 2 BRI 2 id—
WK E ) A7 2D o fiFh il L REEE~ A 7 035813 2 oMo RERIICKE S HIRT 5.0
CCTIREEBE Lo A 70l TR EBIDO/Ny 7 7)) ¥ TR FEOEA VN5 A B A GDES
0 —7 IV R EISRIEAN O & Y 2 b X 2 .

It is said that the energy system is the most important infrastructure for economic development of the nation. The cause of international
troubles over the energy resource might not discontinue even though it becomes the 21st century. The main factor of the regional conflict
depends on the primary energy sources existing without any relation to the border. If you change eyes to Japan, our country depends on
overseas for almost all the fuels of the thermal power generation, and then the base of economy and the security may be getting weak. A rapid
improvement is difficult, though the rate of self-sufficiency improvement by renewable energy is requested. It is because that the electric
power system is designed based on the stable power supply. Reverse-current problem that dispersed power system causes, and unstable quality
issue of renewable energy greatly prevent the policy of the rate of self-sufficiency improvement.

A Marine Inverse Dam has the pumping-up hydraulic power generation function that operates without receiving the climatic impact at all. And
also it has the ability to convert all energy including renewable energy into the electric power of excellent hydro-power in the quality. In any
country, the electric power transmission and the energy-trading by way of the trouble spot generally accompany a big risk. Microwave Wireless
Power transmission via satellite will greatly reduce this kind of risk.

The expectation and the possibility to a Global Smart Grid that combines the Microwave Mirror Satellite on the geostationary orbit with the
Marine Inverse Dam with the buffering function of the electric power are described here.

RS

12810H (K) 11 :00~11 : 50/ Wednesday, December 10, 11:00~11:50

BIRBR DI H B2 0 T
The Latest Radio Frequency Policy in Japan

HE R GRBaRe BRI R IRBORR  She)

Yasuo Tawara (Ministry of Internal Affairs and Communications)

B! OE:

Abstract

BUE, BAEOMMLBRE A v b7 — 27 IZERO HEAGRHESEETE Ok b ERL WML T HI2E > Tnbd. Fi,
A= b7+ YO R ETLYBEHWE b Ty 2 AERKLITEOR— X THALTE Y, 5#104 T100f72° 5100047
WCHIR S 5 2 EHRE SN TV B 4 KHRLEE O S 5743 5 BRI T b,

COL) HRRMERE 2. BRAHOBIRCH 72 AR S A7 2 OJAZINT 200742 & BoROBRBORIZE S 2 Bhih)
ZOWTHINT %o

Currently, wireless communication network in Japan is part of the most important foundation of economic activity and daily life. Furthermore,
advancement of wireless communication is expected due to the expansion of smartphone services: mobile data communication traffic is
increasing at a pace of approximately 1.7 times per year, and is assumed to increase to 1000-fold from 100-fold in the next 10 years.

With this situation in mind, the latest radio frequency policy and regulations will be discussed such as the current state of radio use,
introduction of new wireless systems and so on.
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=m0 Al 12H10H OR) 13:30~16:00 Wednesday, December 10, 13:30~16:00

ST R F DRI EI T IHE i DT

Design of the Low-Noise Amplifiers Using Silicon Transistors

Ji F2eMBEE (NTTHU AR 7734 ARFZE0T)

Chair : Tsugumichi Shibata, NTT Device Technology Laboratories

(HEHEZ GRINT TR
JYGul gl Yasushi Itoh, Shonan Institute of Technology

VAV NT VIR B IARMEE BRSO RET ORI OV TS, FF
IR ETOIEFEE LT, FI v IRy oA, BEERO 7SOt 2, K%
FHEOPEBEEZRNT 5o RICF v THME 7Y ¥ PR EICERTL L2 H
EL, FyTHMR NI Y VRFIDOEFY V7, BT I 2 L—Y 3 YD
WTIRST 50 EHICCADZIH VLA 7 b REXEME MR, EHA I X
BB B WA SRR O REAM ) 2 RIS B

Design bases of the microwave low-noise amplifiers using silicon transistors are presented.
A number of design issues including circuit configuration, transistor biasing or grounding,
how to determine circuit element values are discussed first. Then the circuit simulation
approach is demonstrated, addressing active and passive element modeling as well as noise
analysis. A layout of the circuit using CAD software and a fabrication technique of
soldering surface-mount type chips on printed circuit boards are introduced. Furthermore,
microwave measurements of low-noise amplifiers will be shown.

F—7—F A7 OSBRSS, NIV RS, T UMK

Keywords :Microwave Low-Noise Amplifiers, Transistor, Printed Circuit Board

st Edrt=l 12H11H OR) 9:00~11:30° EE st 1WA Thursday, December 11, 9:00~11:30

A2 aBE 71 R GA T

Introduction to Microwave Filter Design

V& R KRBER (FHRER)

Chair : Takashi Shimizu, Utsunomiya Univ.

4] WA (AL TK)
Lecturer Toshihiro Nomoto, Tohoku Institute of
Technology

<A 7AW T AN F #REIT B 9 2 CHEBE R IEMEMR - EEBAN. B X OB
BRI OW TR T 50 T 74 VFDHFITOVWTHRR, DXIIv( 71
WD T 4 V5 ZERT 59 2 CEELR LIRS & BRI G R OR oRgEIco
WCHAT A, SHIICHEFE LT, MARERH LT Y ¥ VBGEHICEREL 72
TANITBIOT V5T FHAR (VF 7L 2H) IOV TRMNT 5,

It is presented how to design microwave filters and embody them. First, filters are
classified according to geometries, RF characteristics, etc. Next, it is discussed how to
design resonators and coupling elements. Finally, filters and multiplexers designed for
the satellite and terrestrial broadcasting equipment will be shown.

F——F:ixfzad71vy, AHEM, ZHE-FN IVFTLIH

Keywords :Microwave Filters, Attenuation Poles, Multi-Modes, Multiplexers
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Advanced Planar Antennas Integrated with Microwave Circuits: Design and Applications

Vi Rl (FEER)

Chair : Yoshinori Kogami, Utsunomiya Univ.

B ()
IYenilgs ol [chihiko Toyoda, Saga Univ. KM, <4 7 QEEBE T Y 7 % B E L ST © 5 4 120

THHT 50 T3 A 7 0N ITHEBINRI0ENL T v FR Vv /TR YE
DERSBEFICOWTHII L, ShbZ2FM7 ¥ 7 F OB EBICHA RS S
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ek R Z T v T FICHARL I L TEDL I L ERT,

In this lecture, advanced planar antennas integrated with microwave circuits are
presented. The structure and principle of microwave dividers and combiners such as a
90-degree hybrid and magic-T are briefly explained. Design and applications of
advanced planar antennas having a polarization control, beam steering, or DOA
estimation function are also discussed.

F—U—F R REE, P Y 7 R, He i
Keywords :Microwave Divider and Combiner, Planar Antenna, Polarization Control,
Beam Steering
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TA YV LR IG IS L e T2 & B D FE
Fundamentals of Frequency Conversion and Modulation/Demodulation Indispensable for Wireless Communication Systems

i3 R BB (7 I 572 MR

Chair : Masayuki Kimishima, Advantest Laboratories Ltd.

AURKELK: (&K
Lecturer Tsuneo Tsukahara, Univ. of Aizu T4 L A LA O B C 3 2 B R b 25 R e o

WCIRHT %0 BERTICEIAZMVFVEH VLI LT, BHoihzbhrR
FTLULEMRF T ¥ Y= T —F 77 F v OYERFHICO LD L H 12T %,
S HIT, MR E DO %H Y %% L C. RF(Radio Frequency) Ml DA 524
DB (4 A= VWIE R L) REREEANS 2 5 BBICOVnTbiihb,

Fundamentals of frequency conversion and modulation/demodulation indispensable for
wireless communication signal processing are presented. Using complex signaling, we
can easily understand the signal flow and thereby operations of several RF transceiver
architectures. Moreover, considering a smooth connection to RF (Radio Frequency)
circuit design, we discuss the impact of RF circuit impairments on frequency conversion
performances (e.g. image rejection ratios and so on) and modulation accuracies.

F—U— N EBRBER, A, BN, BIRET. REEE. REBIEOAE &N
Keywords :Frequency Conversion, Modulation, Demodulation, Complex Signal, RF Circuits,
Impairments of RF Circuits
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Workshop 1, Room1(F201+F202)
FESMCEN T3> FT—28 A L7 S AT AR E
DD DLl

System Concept and its Advanced Key Technologies for 5G
Cellular Systems

Workshop 2, Room2(F203)

DBEDYHDHEZA > 7 5% % 28712 2 Heiil

Microwave Technologies Building up Our Social Infrastructure

F—AFAR R AR (FHRER)
Organizer / Chair: Yoshinori Kogami, Utsunomiya Univ.
A=A FAY BERe : ZHB— ORBROK)

Organizer / Chair - Seiichi Sampei, Osaka Univ.

1.5GYATADRH
R RZE (NTTR2%E)
Views on 5G Mobile Communication Systems
Takehiro Nakamura, NTT DOCOMO, Inc.
2.C-plane/U-plane S B INT O Y= T A%y T —7
HEIERE (3Fv=vs AVCAvI7—22%h)

C-plane/U-plane Splitting Control in Heterogeneous Networks
Seigo Nakao, Panasonic Corporation, AVC Networks Company

T 2 2 AR O E WAL AR OE L O TR
ATE (NEC)

Resource Sharing and Self Optimization in Radio Access Networks
Yasuhiko Matsunaga, NEC Corporation

4, KBBL MIMO OFERIN L 5G ~DRER
LA R

A Probabilistic Perspective of Massive MIMO and Its Evolution to 5G
Shinsuke Ibi, Osaka Univ.
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Peri A A v b7 — 7 BEAHARORERICA Y 223 % BT,
BMICKE e bz B L2 8B51AR (5G) (I 72 WFJE %
BN 20200E A DEMLE HIF L CH S I L7z HSHARIEE
A S OEMHERZT TR, 2y VT =2 OREDL D
TRELBREERDLESDON TS, Kty ¥a Tk, 65
AT TR ELEEEZ S 25T EHFEh TV A IREN
B E I, FOHMBIN & M S AR E RN T 5o

Nowadays, cellular networks are started to be operated using the
4™ generation technologies, and development of the next generation
systems called 5G has been started targeting commercialization of
around 2020. The 5™ generation system is expected to include not
only evolutional technologies from the 4™ generation but also some
revolutional technologies such as control/user (C/U) plane splitting,
shared radio access and massive MIMO. In this session, such key
technologies will be explained including its overview, technical
direction and expected impact on the 5" generation systems.

F—T7—F:15G EVTFTHRYIT—F, ANTUHIZT A%y FT—7,
VY —Z e # b, KREEIMIMO

Keywords :5G Cellular Network, Heterogeneous Network,
Resource Optimization, Massive MIMO
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1. 8K A—23—-14 ¥V 3 ¥ BOLIZINT 74526 5l
FERENEA (NHKBCE S SEiT)

Transmission Technologies for 8K Super Hi-Vision Broadcasting
Tomohiro Saito, Science and Technology Research Laboratories, NHK

2. KBUBSCERFIC BT A B RN A H e L7
950MHZz W RFIDIZ & % 923 92 B
SIARZ L (BHKR)

Experiment of Early Detecting Victims by 950MHz Band RFID at the
Time of the Large-Scale Disaster
Hikofumi Suzuki, Shinshu Univ.

ATSHIR ¥ A7 A O BEAL B
BEIAERL, WL IFL, il 6. Wl Y (FRER)
Advanced Wireless Technology for Intelligent Transport Systems

Masahiro Fujii, Hiroyuki Hatano, Atsushi Ito, and Yu Watanabe,
Utsunomiya Univ.

(9%}
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8y VT8 FOEFEOIEBEN T — 5 ZWEL, S ORRD S LEEOTICHD
NIBIHETIS Y AT DO THET L 727 ﬁi%%{:’ﬁ'?‘éo

IR OFMEIL, HRBN OITS IOV T OB S 20 BUE, 1TS 2
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FERTV L, M T, ChHDOBMOMMEL ST T r—ya VEET
DEZPAM AN L, SNOOHMD S 54 2 AN, FRILE HiE3 I
DAV THAT %o
Our modern life style has been supported by the microwave and wireless communication
technologies. The social infrastructure will be developed furthermore in a future by the
advanced application of microwaves including the next generation of the cellular phone
technologies. In this session, there are some selected topics about the advanced
application technologies.
The first presentation is about the 8K Super Hi-Vision system. The speaker, Dr. Saito,
belongs to NHK. His group is developing the satellite broadcasting system employing
efficient video coding technology and large-capacity satellite transmission technology in
expectation of the launch of 8K Super Hi-Vision (8K SHV) test broadcasting in 2016 and
is also researching to supply subscribers with 8K SHV broadcasting via cable TV
networks.
The second talk is about RFID technologies. The lecturer, Prof. Suzuki, will introduce a
RFID technologies in the search and rescue system for sufferers from a natural disaster.
The last presenter is Prof. Fujii who will introduce some works about application of
wireless communication technologies into the advanced Intelligent Transport Systems
(ITS) which is expected to be realized in the near future.

F—TJ—F 8K A=A T3y, @REK®E, ¥—T VTV
Y, RFID. JEFIE, BH - WIE. BRETH g,
HHR G, ITSARy b fm%7abay

Keywords :8K, Super Hi-Vision, UHDTYV, Satellite Broadcasting, Cable
Television, RFID, Natural Disaster, Disaster Risk Reduction,

Road to Vehicle Communications, Inter Vehicle
Communications, ITS Spot, Transmission Protocol
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Challenge to Practical Understanding of Process for Distributed Circuits Design

i R A& —3C (HAMER)

Chair : Kazufumi Igarashi, Japan Radio Co.,Ltd.

RIS (7155 72 ML)
Lecturer

Masayuki Kimishima, Advantest Laboratories Ltd. KA. <4 7 TIER I L o CEE A 4 8K K 0 3552 2 S H
ZEBRNCEET2-PEHIANWIERE LD TH L, BHFHFITEST LR
HHPNDO P SR EEL PR BRI E L. 504 B Bk 0 IEAR M BT H
5. AY THRUER A V¥ —F ¥ 2B B AT IRIT IR &85 22 5 ikt
ZoWT, WO S BURASET % TPk

This introductory seminar is organized to help microwave engineers in practical
understanding of the basic distributed circuit design. Focusing on one of important
equations described in general text books, a lecture for sufficient understanding of the
basic distributed circuit will be experimented describing the theories from stub circuits
and impedance transformers to broadband directional couplers.

F—T— P pAERE, A Y E—F AL TR A

Keywords :Distributed Circuit, Impedance Transformer, Directional Coupler

UNGE =] 12H10H OR) 15:00~16:30, Bilignitaiys a4 Wednesday, December 10, 15:00~16:30

3 Y Wi ESERGINZEE I DANITL 2 F +—  —1lad/ WiGigE> 22— DFIFED S —
Basic Lecture of Mm-Wave Wireless Communication - Development of 11ad/WiGig Modules -

i BB FE (7 MY 7T M2

Chair : Masayuki Kimishima, Advantest Laboratories Ltd.

S (R R ETT) A
il |sayuki Nakajima, Murata Manufacturing 3 EEEOICALAFEININ & 4 D . IEEES02.11ad/WiGigZEm 3 V) 3t Ml AS A%
’ HEhTWwa, FERBHEBEAICIES N2z I ) EREERO N — NV IidHKE:
T 570 LA LRSI Y MEEMRLICIE. 7> 7 F it SEaEi. -
LU R M EEHBCRET 5D KRS o ABBITIZ. I ) WSS
B 0V 72 B FHA R % W L W HOBRIBRO B2 252 L % H
*E";—O

IEEE802.11ad/WiGig applications are widely discussed since the Si integrated circuit,
IC, technology has become practically available for mm-wave systems. Thanks to the
mm-wave ICs, the development of mm-wave systems seems to become much easier than
before. However, because of its high frequency, there is still to be done for productizing
mm-wave systems, such as antenna design, efficient evaluation, cost reduction, and so
on. In this talk, some key enabling technologies for the mm-waves are picked up and
overviewed so as to give some motivational tips for beginners who are interested in the
high speed communication technologies.

F—7—F:3VP. WiGig. HEHLEE

Keywords :Mm-Wave, WiGig, Wireless Communication

11



2HIIH () 9:00 ~ 11:30
Thursday, December 11, 9:00 ~ 11:30

Workshop 3, Room1(F201+F202)

St Va2 ViR

Microwave Power Transfer

A=A AY R AR IR R (RHRK)
Organizer / Chair: Naoki Shinohara, Kyoto Univ.

LA BRSECAAE § BRI T A F =5 5 DIl
AP (ATRIEBY L2 HFFERT)
Electromagnetic Energy Harvesting in Living Environment
Shoichi Kitazawa, ATR Wave Engineering Laboratories

2. Y= MERZRWIZTAY VAL LB ETEE IO
e TS ]

e J% (RLEETTERAS)

Integrated Transmission Technology on Signal and Power by Wireless
Using Sheet Medium

Bing Zhang, National Institute of Information and Communications
Technology
SRNFIL—F—=ANDTA VLV AKGE Y AT A

IR ER RHRK)

Wireless Power Transfer for Multi Users
Naoki Shinohara, Kyoto Univ.

4 LR TR O TS — KPR B e DR S —
H2Eih (FHTZERT7E R SRR

Space Application of Wireless Power Transmission Technology
— Prospect of Solar Power Satellite —
Koji Tanaka, JAXA

(98}
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Wireless power transfer (WPT) technologies are presently expected
to commercial applications in the world. Especially, a microwave
power transfer (MPT) technologies are presented in this session. The
MPT can be applied for an energy harvesting from broadcasting or
wireless communication microwaves, a WPT to multi-users like
wireless communication systems, a WPT in closed waveguide, for
example, 2-D sheet, and beamed WPT to a single user. In this
session, various MPT applications are presented and a dream of next
generation WPT like a Solar Power Satellite is introduced.

FoU—F A T0HETAVVARE, AV LVARE, FHEHK
W s

Keywords :Microwave Power Transfer, Wireless Power Transfer,
Solar Power Satellite

12

wiais 4 V3 \Workshop 4, Room2(F203)

A 7 YRR I IS BIF S F 7 1 2 2 R
S32L =323 DRt

Recent Trend of Multi-Physics Simulation for Field of
Microwave Analysis

F=IFAF RIS (7 B3 7 MRSERT)

Organizer - Masayuki Kimishima, Advantest Laboratories Ltd.

JiE R KEAE—E (HK)
Chair : Shinichiro Ohnuki, Nihon Univ.

1. ~A 7 0PI BT T HENROBHR - 24D
RIVF T4 Ty 7 ARBE
SEHRIE (BIK)

Computational Electromagnetics and Thermodynamics for Human
exposed to Microwaves
Akimasa Hirata, Nagoya Institute of Technology

2.XNFT4T 7 AR ERAEBEE L T O
BB (7Y IR Vy8Y)
An Integrated Operating Environment for Multi-Physics Analysis, and Its

Computational Examples
Shinya Watanabe, ANSYS Japan K.K.

. REBANGLH I 330 F B 2 & [l 5 oD 3 )3 S W7
BARBER F—VAb-F2/0y—)

Electro-Thermal Simulation for RF Power Amplifier Circuit
Noriyoshi Hashimoto, Keysight Technologies Japan, Ltd

(9%}
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Recently, multi-physics simulation techniques which deal with
operating analysis under interaction of multi-physical phenomenon
have been applicable for high frequency design. Especially, the
electro-thermal simulation techniques for electromagnetic and circuit
analysis have been becoming indispensable for the development of
high frequency power devices and power applications. In this work
shop session, recent multi-physics simulation techniques for high
frequency electromagnetic and circuit analysis will be discussed
focusing on interaction between electromagnetic and heat transfer,
and thermal effect of active elements on RF circuit performance.

FoU—F:ixA4 70 NMEOM AN, <47 a4t
SNVF T4 Ty 7 AN, E RIS,

B & ol B DM RAT, HOF B

‘Interaction Between Microwave and Human, Microwave

Safety, Multi-Physics Analysis, Integrated Operating
Environment, Electro-thermal Simulation, Self-heating

Keywords



Workshop 5, Room1(F201+F202)

T4 VLR BIHEEDKBFRAL - 5513
=220 i DY~
Technologies for High Capacity and High Efficiency in Wireless

Power Transfer Systems
-An Encounter Between Two Approaches -

F—IFAY R MERA (FHER)

Organizer / Chair: Hirohito Funato, Utsunomiya Univ.

1L I B DR - RFBALICIA 72308
PHGE— (RREFKR)
Key Technologies for High-Power and High-Frequency Power Converters
Junichi ITOH, Nagaoka University of Technology

2. BRI~ DR A ISt B 7 N0 MeaT
AR (T-3EK)
A Study on a Contactless High Power Transmission for Railway Vehicles

Power Supply
Keiichiro Kondo, Chiba Univ.

VR TS 5 I KR & kQFk
—ZIAF X —bHSFA—F H WIS
KV # (BAGHERKR)

Voltage-Current Domain View to Maximum Efficiency and k-Q Product
Lucid Formulas before Learning S11 on Smith Chart
Takashi Ohira, Toyohashi University of Technology
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Wireless power transfer consists of three major parts, power source,
power converter, and contactless power transfer components
(antennas or transformers). Currently, researches on contactless
power transfer components are very active. However, three
components should be equally developed in order to realize high
power wireless power transfer. In this workshop, there are two
presentations from power electronics specialists and one presentation
from circuit analysis specialist in order to introduce different
approaches from the different viewpoints in order to understand
wireless power transfer as a total system.

F—7— NIRRT, REBRA =, WP, JE
AR KR, WA, LA,
YaBi ALy Fr 7, gl

Keywords :Contactless Power Transmission, High-Frequency Inverter,
High-Frequency Rectifier, Applications of Contactless Power
Transmission, High Power, Reactive Power, Power
Converter Control, Zero Current Switching, Railway
Application
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wias S P M-I Workshop 6, Room2(F203)
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Leading Edge Electron Devices and Circuits

A=A A VR AU RS CROCERER)

Organizer / Chair: Hiroki Fujishiro, Tokyo University of Science

1. 74 K% v 72E8AK T — 57354 2D 5B S IR
AW GUHRR)

Current Status in Wide-Bandgap Semiconductor Power Devices
Jun Suda, Kyoto Univ.

CRAACMOS (Ge/lII-VF ¥ v & b ¥ FVFET) @
WF7EBIFE DBLIR

BEAA GRITKR)

Present Status of Research and Development of Next Generation CMOS
(Ge, I11-V Channel and Tunnel FET)

Yasuyuki Miyamoto, Tokyo Institute of Technology
SYav et V) RN T Y YV ASITE B Ik
B 7 ) WM O iR If)

BB — (L)

Recent Trend of mmW and Sub-mmW Bband MMICs in Silicon and

Compound Semiconductor Transistors
Yoichi Kawano, Fujitsu Ltd.

4. R ET DT DTSN AT T ¥ 7B
KAz GEER) . ORI, RIFEE (Z2EER)

Device Modeling for Circuit Design
Toshiyuki Oishi, Saga Univ.
Yutaro Yamaguchi, Hiroshi Otsuka, Mitsubishi Electric Corporation
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This workshop presents the wide variety of topics for the leading
edge electron devices and circuits, including the recent progress and
prospects of the wide-bandgap semiconductor power devices and the
next generation CMOS transistors, the recent trend in the circuit
application of the Si and III-V semiconductor devices, and the device
modeling.

F—T—F T4 FF vy TRERRNT =T A, KIALCMOS,
IV, BT IV, TAARETY VT

Keywords :Wide-Bandgap Semiconductor Power Device, Next
Generation CMOS, Millimeter Wave and Sub-Millimeter
Wave MMIC, Device Modeling
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—_r3 g Workshop 7, Room4
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BIGIRS I 2 L—2 a > BliglE
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Canonical Problems for Electromagnetic Simulators
- Excitation Modeling with Connectors -

A=A FAF B R R AT
KEME—RE (HK)

Organizer - Hiroshi Okabe, Murata Manufacturing Co. Ltd.
Shinichiro Ohnuki, Nihon Univ.

Ji KPR — GRTR)

Chair: Takuichi Hirano, Tokyo Institute of Technology
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B X IR AT .

Electromagnetic (EM) simulators are necessary nowadays for
simulation of high frequency circuits. Last year, analytically-solvable
canonical problems (conducting/dielectric sphere, patch antenna with
ideal excitation) were dealt with. This year, more realistic problems
in measurement are focused. Circular and rectangular patch antennas
fed by an SMA connector will be dealt with. Tips for good excitation
modeling of realistic excitation structure will be discussed.

F—7—FEBRY IV, BHNE. ak75, NXvFT
Mo ava

Keywords :Electromagnetic Simulators, Canonical Problems, Connectors,
Patch Antennas
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—_3yqw Workshop 8, Room4
ot BB (F\hibition Hall D)

BEHT [T ANF - i - e 4> 7 —2)
—IoT %52 5] 9% BI5E I 2 A BT 1y —

Take Off “Energy-Information-Value Fusion Network”
- Environment Adaption Wireless Technology to Realize loT -

F—AHAY R BRIE A (HAZ SRR

Organizer / Chair: Ken Takei, Hitachi, Ltd.

1. M2MIZ B3 2 B L Bl i)
B (Z2EER)

An Overview of Standardization Activities related to M2M
Tetsushi Matsuda, Mitsubishi Electric Corporation

2. A% — b A—5 L HEMS W3 T Wi-SUNXIE920M Hz
EVa—)
BE HE)
Wi-SUN Compliant 920Mhz Band Wireless Module

-for the Communication between Smart Meter and HEMS-
Takehiko Okuyama, Toshiba Corporation

3VRDTALSRA VT 5 Y AT AT 2 ) 71 B R
DBYIA) & B
W (H 737
Trends and Developments in Security Standards for Social Infrastructure
Systems

Tsutomu Yamada, Hitachi Limited

m# Zin
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OEMGHIRE B Y ¥V 2 2 REE HIIZ, M2M/Wi-SUN/ )
MY AT 22X T4 OFKERLTEB OEP & FHELY T
U F OB DY T RIS Do

The rapid worldwide spread of personal wireless devices, for
example a cell-phone, leads to penetration of information-
communication technology into various scenes of social lives. To
achieve the sustainable industries and society, “energy-information-
value fusion network” supported by the information-communication
technology has been globally constructing under concepts of Smart
City/Community and open a door of new businesses related to RF
and wireless technologies. For the purpose of getting a whole picture
of the energy-information-value fusion network and having a view of
such business, the cutting-edge engineers plainly explain the actual
status of the typical standardizations, i.e., M2M, Wi-SUN, and
Control System Security, and some business scenarios about them.

F—U—F:zAVF FHk il Ay bT—2 F2) T4,
M2M. Wi-SUN, HEMS. A~<—h¥ 51

Keywords :Energy, Information, Value, Network, Security, M2M,
Wi-SUN, HEMS, Smart City
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Millimeter-Wave Broadband Communications

A=A AY R MR — GRIK)
Organizer / Chair: Kenichi Okada, Tokyo Institute of Technology

1. Circuits and Architectures for 60 GHz Transceivers
Michael Boers (Broadcom)

2. ¥4y MlfE 2 FEBLIS 5 60GHz T T B HE M ARy
W= (X Fv=v7)
60 GHz Short-Range Wireless Technologies for Multi-Gigabit Systems
Koji Takinami, Panasonic

ST TN SR OFT L\ HeAl B 1) & R
V¥ &V (NT THhmEM T4 ZWFSERT)
Terahertz Wireless Communications: Recent Progress and Future

Perspective
Ho-Jin Song, NTT Device Technology Laboratories
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Commercial use of millimeter-wave and terahertz allocated between
radio wave and light is widely expected. This session focuses on the
recent development of WiGig IC using the 60-GHz carrier frequency
as well as the future perspective of terahertz technologies. Three
exciting leading-edge researchers will introduce the millimeter-wave
and terahertz technologies.

¥ —7—F:WiGig. Wi-Fi. 60GHz. V¥, TI~VV ¥, K
kAT

Keywords :WiGig, Wi-Fi, 60GHz, Millimeter-wave, Teraherz, Wireless
Communication
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2HI2H (&) 9:00 ~ 11:30
Friday, December 12, 9:00 ~ 11:30

whals 4B [ol Workshop 10, Room2(F203)

RYLTFYTNT T F
Metamaterial Antennas

F—A A HHEE (IMEK)
HBF RS (B k)
Organizer: Atsushi Sanada, Yamaguchi Univ.
Naobumi Michishita, National Defense Academy

Ji Rl R (Bifk)

Chair - Naobumi Michishita, National Defense Academy

1. AZ=FYTINT 5 F 05D R
R ARY (FEECK)

Counter Circularly Polarized Radiation from Metamaterial Antennas
Hisamatsu Nakano, Hosei Univ.
2. AFRTITIVT ¥ 7 F it O OB T
FIF = GRRRITR)
Electromagnetic Analysis Methods for Design of Metamaterial Antennas
Toru Uno, Tokyo University of Agriculture and Technology
AZTYT VAT IR T v T
P (OB Sk R)
Metamaterial Traveling-Wave-Resonator Antennas
Tetsuya Ueda, Kyoto Institute of Technology
4. AF= )T VERINNET ¥ T F
B (BifER)
Metamaterial Electrically Small Antennas
Naobumi Michishita, National Defense Academy

(O8]

H# ZEn

WHROT v FFHEMTHERTE RV EZAETE AT
VTPNVT VT FOEMEPHEATVDE, AT—2 Y a v T T
F. A= 7Y TV ERWERERERE, FHEETO00
ERAIAT I, ATV T ¥ 7 I BERIINET ¥ 7 F
AT UTIVT VT F ORSERIN 2 BT S

Researches on metamaterial antennas with unique characteristics that
cannot be achieved by conventional antenna technologies have
extensively been carried out. This workshop focuses on recent
progress of metamaterial antennas technologies such as counter
circularly polarized radiation from metamaterial antennas, practical
electromagnetic analysis methods, traveling-wave-resonator
antennas, and electrically small antennas.

FoU—FIXITTFITN TYT R KM TERESEAT
HEATWIIRET v 7, NUT T

Keywords :Metamaterials, Antennas, Counter Circularly Polarized
Antennas, Electromagnetic Analyses, Traveling-Wave-
Resonator Antennas, Electrically Small Antennas



I2H12H (&) 13:30 ~ 16:00
Friday, December 12, 13:30 ~ 16:00

I2HI12H (&) 13:00 ~ 14:30
Friday, December 12, 13:00 ~ 14:30

Workshop 12, Room4

EamC L X B BN (i hibition Hall D)

wias 4 B A Rl Workshop 11, Room1(F201+F202)

B T Fe OTER I FHI1Z & T2 i o 0 i f e vy

~RF #2565 3 Y Wit 12F B i b il e i~ D B R~
High Frequency Measurement Techniques for Dielectric and
Circuit Board Characteristics — Requirements of Accurate

Measurement Techniques from RF to Millimeterwave
Frequencies-

T F NI DI E Z DE N
Recent Progress in Terahertz Technologies and Its
Applications

A=A HERe : FEELER (NTTEmER 7734 ZAWFJET)
Organizer / Chair: Takuro Tajima, NTT Device Technology Laboratories
A=A AN PR s YR AEnA (RERAE)
A B (F—HAb-77/09-)
Organizer / Chair : Masahiro Horibe, AIST

1. BT FNAL A2 T 5~V 815
SR RTK)

Terahertz Wireless Communications Using Electronic Devices
Safumi Suzuki, Tokyo Institute of Technology

2T Y Y U TDIDDT IV IEISH
ANITHE— (GEABR)

Terahertz Technology for Bio-Sensing Applications
Yuichi Ogawa, Kyoto Univ.

. THz” VA % 7 IR A o Bl
fik A& (FHGBERITER)
Nondestructive Testing by using THz Pulse Technique in Practice
Kaori Fukunaga, National Institute of Information and Communications
Technology

(95}

ARFDT IV VAT L ET TV r—Yay
ERERE (TN 72 1)

The Newest Terahertz Analysis System and Applications
Shusaku Sato, Advantest Corporation

miEZIn

BIECE OPHIAET 25 TNV B 72 5 0BG
E LTS A LN T WA, TE. COMEENCORzk
7TV r—a v LT, BEESNEE, A4 RH (406).
WA A=Y v TR ENOIBAPER L TnD, Kty v a
YT ZIRBEINSEDT I r—Ya vk Zhaegiy
T BN— R =7 # NSRBI 2 000 ) R S EHT 5o

Terahertz waves, which are located between millimeter waves and
infrared light, have gathered great attention as an emerging frequency
band. Utilizing THz waves, various applications have been
attempted, such as wireless communication, bio-sensing, non-
destructive testing, and so on. In this workshop, the recent progress in
these applications will be presented with its newly developed
systems.

F—T—=F:1F IV, WHE N JEREEAE, A xA—
YT G VAT A

Keywords :Terahertz, Wireless, Biomedical, Sensing, Nondestructive
Testing, Imaging, Analysis System
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Osamu Tsujii, Keysight Technologies

1. AT =27 ¥ 3y TORE L APMC2014 Workshop: Microwave
Measurements D 15
Y FRHERL (PERRIT)
Workshop Overview and Report of APMP Workshop: Microwave
Measurements
Masahiro Horibe, AIST
2 EAANRT MV ARy 8T =27 F T4 FOIEH
BARRIE (7YY Hh8=—)
Application of Broadband Vector Network Analyzer
Kazuyoshi Suzuki, Anritsu Company
Ay bT=2 T F I F OB BAERRE L AEBIEICOWT
MEEKH (B—F - 27V - Tx8Y)
Fixture Compensation and Differential Measurement of Network Analyzer
Yusuke Kato, Rohde and Schwarz Japan
4. A9 MT—=2 « TFFAF R TDRIMED AP DWT
% — (F—%A+-72/09—)
Benefits of TDR Measurements with Network Analyzers
Shuichi Manabe, Keysight Technologies

(O8]

[ [Ips = |

H % 583 285 - BCIE. Pl mEsg s - s Lo
SN 2FEEFOFME L. BREEPSEMICELH SO
LEBECEEWRFTNARKD SN D, TOELREMINY bV
A2 I—=2T7F54% (VNA) I2XB3DTHbH, HEXR
B L OB OFHNICER SN L VNA DR E SN - g
M2 3 %,

Accurate high frequency measurements impact to the research and
development (R&D) of leading edge electronic products. It is
required in R&D ranging from materials to final products. Major and
fundamental techniques of this type of measurements used in R&D
stage must be a vector network analyzer measurement. This
workshop will present requirements of measurement conditions and
performances for material characterizations and planer circuit
measurements.

F—T—F P, FHERTW, X7 MV A IT—=7T ST
A#, TDR

Keywords :Plaer Circuits, Dielectric Measurements, Vector Network
Analyzers, TDR




I2HI12H (&) 15:00 ~ 16:30
Friday, December 12, 15:00 ~ 16:30

—_r3yqw T Workshop 13, Room4
L X EBER (hibition Hall D)

Pl it - PIEsZEBRDATE THI - T Z 7= VWM FIFlDE iy
Materials Evaluation Techniques in Circuit Design and Circuit
Board Development You Need to Know

A=A FAY VR KB (THER)
AL (REARAI)

Organizer / Chair: Takashi Shimizu, Utsunomiya Univ.
Masahiro Horibe, AIST

1. APMC2014 Workshop: Material Characterization DB 3t 15

It A 5L (RE RS

Summary Report for APMC2014 Workshop: Material
Characterization
Masahiro Horibe, AIST

2. %A 70 - 3 PISHIT B E ORI T
e 187 1 OB RE T LR O K HEHL
AKRIER (B27 v 7)
Evaluation Techniques of Dielectric Materials for Microwave and
Millimeter Wave Applications: Complex Permittivity in the

Vertical Direction and Surface Resistance
Yoshio Kobayashi, SUMTEC, Inc.

A7 )W B ROFET
A OB A
KBS (FHBER)

Evaluation Techniques of Dielectric Materials for Microwave and
Millimeter Wave Applications: Complex Permittivity in the
Horizontal Direction

Takashi Shimizu, Utsunomiya Univ.

(98}

i # ZEIn

VLA, MBS ED 5w AEMoYE Tlibh Tw 5 2%,
NG R BB X o T9e3k - RN ER S B MhdE - 45tk
WRED, ZORD, €T I vy EEMA GRS
7ha=7 ZAMBE LTS - s hTwd, Kty ay
Tl FRCEEEEREHC B W CLE R R $ & E oM k%
HHT 5 & & DI, OB D RAT 5o

Information electronics devices have been used widely in all life
situations. Requirements of performance and characteristics for
circuit-board depending on usage environments are different.
Therefore, various dielectric materials such as ceramics and resin
have been developed for electronic materials. In this session, the
dielectric properties and its evaluation techniques will be presented
for circuit designs and substrate developments. Furthermore,
technical trends of dielectric measurements in abroad will be
introduced.

F—7— P AR, BEHER, KEEGL. M REN
Il i AN P 5

Keywords :Material Evaluation Technique, Complex Permittivity,
Surface Resistance, Circuit Design, Circuit Board
Development
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2014 TEEE MTT-S Japan Young Engineer Award $&45-5

IEEE MTT-S Japan Chapter. MTT-S Kansai Chapter, MTT-S Nagoya Chapter T3~ 4 7 0D BB X OB D4
PHCHBK T 2 L2 R L7238 T OE FOMAZT ORKEHE LR T TVE T, 2014 FEZEENDRLA %
FELE T, BoTIBMT S\,

B AEDOFMIIIEEE MTT-S Japan Chapter, MTT-S Kansai Chapter. MTT-S Nagoya Chapter D £ WebX— 1
BRI TVWET,

http://www.ieee-jp.org/japancouncil/chapter/MTT-17/index-j.html

http://www.ieee-jp.org/section/kansai/chapter/mtts/

http://ewh.ieee.org/r10/nagoya/mtt/index.html

[##53X] WM : IEEE MTT-S Japan / Kansai / Nagoya Chapters
HIEE : 12H11H (K) 16 1 30~17 : 00
Yok 1 8y 7 4 aBKiRT & v 7 AF—)V  Room3 (F205&i%%)

P25 BN O RHG NS - iR

by

BRSPS EEE T HAEE»R Bz ZEIhE L, A2l T, #HAB I ZHEIHEA
ZHREVWZZLE T, BRI, BoTIBMALEET LI BHVHL EFET,
(RERSEES] Wi BNl EY2APMCENZH S

B L4 - IEEE MTT-S Japan / Kansai / Nagoya Chapter

HIEF : 12H10H (K) 16 : 30~17 : 00
Wit %Y 7 4 aBET A v 7 A& =)V Rooml (F201+F2024&i%%)

[R5 FEEEFRIBEFZSNEEZTERNSHEE]
ek B (BT RASASE: #5i%)
Ay LR ME CROR T3ERS)
[(ZERESNESR] HIE : 12H10H (K) 17 :15~19 : 15
Wlr XY 7 4 AT Ay 72 AR = N—=1N—=F5% VB
& 5,000
XaB, FHZHETSIEA. FBIIYHIBTTBLI TSV,

HREEEI—

Technical Seminars presented by Exhibitors of Microwave Exhibition 2014

O 12H10H (K) 13:00,14 :00, 15 :00, 16 :00& V) , %4555
Wednesday, December 10 From 13, 14, 15, and 16 o'clock, 45 minutes for each session.

12H11H (K) 13:00,14 :00, 15 :00, 16 :00& V), 455
Thursday, December 11 From 13, 14, 15, and 16 o'clock, 45 minutes for each session.

Friday, December 12 From 13, 14, and 15 o'clock, 45 minutes for each session.

? 12H12H (4) 13:00,14:00, 15 :00& V), %4555

Roomb5, Room6 (ERF—IVHEAMREELIF—24Y) Room 5 and Room 6 in Exhibition Hall D

BRZOMESALDS, Hrdir - FERNICH T 538245 5 CNTHANIIZE - ORI T 2 #lH 2TV E T,

V7 by 7 REHIEAN & & O RO R FEL TV E T,

B0 7 AONFEICOVTIE, BUEHBENTH Y, o TIED ERER VL ET,

MWE Exhibitors will present new technologies and products as well as research and development activities.

The seminars will contain the latest microwave information including software and measurement technologies.

The seminars will be scheduled for three days to cover various technical topics. Detailed program will be determined shortly and announced in
the separate exhibition flier.
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2?47y -7 2014
Microwave Exhibition 2014

12H10H (k) ~12H (45) DMWE 201423 I, 233 74 IR E /R A —ADICT[ =4 70— 78 2014 | Z BtV LE 5,
R K E 54005 2L OB ASHBENLIEIN. A 7072 —T T —23av T D—H Dy avds, BRFI—NVDNT— 7 av T4
YWCERINET,

T RO HEAEEIF— | BEOKRyMe T — < A [ JE Al IF— [ DS T,

ZOMl, BAENZBIB<A 7P HMi B 2 7 28035 [THAmER |, KEBIOTRE S HMARICB BH2EmE) R
BRI TD TRPER] REDKMABBBAEBYERmN-LE T,

A SIHETL W INSHER T AIEICED. B OB 2 HR 2RO T EEDIZ, B/ OO Ot A1
ZPUETETE S,

RN 2 55Z. BikREA—2X—= (http//www.apme-mwe.org/) (ML TWL FRETTOTIZRHT IV, HED
SEMELL)BREHIPL EFTEY £9,

Microwave Exhibition 2014 will be held at Exhibition Hall D in Pacifico Yokohama as a part of MWE 2014 from Wednesday Dec. 10 to
Friday 12.

More than 400 microwave-related companies from all over the world will exhibit their latest products.

Some sessions of the Microwave Workshops 2014 and the Technical Seminars by Exhibitors will be held at the Exhibition hall.

Furthermore, the following features will be also available.
In the "Special Seminar" and "Special Exhibition", topics related to the Microwave technologies in Japan will be introduced.

In the "University Exhibition", many universities and colleges will demonstrate their research activities.
As mentioned above, we will focus on newly-technological topics and introduce them in many ways. This coordinated approach must help
your thorough understanding of the cutting-edge technologies and help you find some useful hints for your design and development

practices.

* For further information such as the contents of the whole exhibition or the exhibitors' and technical seminars, please see our website
(http://www.apmc-mwe.org/) .

We are looking forward to seeing you at Microwave Exhibition 2014 in Yokohama Japan.
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CST-COMPUTER SIMULATION TECHNOLOGY AG

C-TECH CO., LTD.

CTS CORP.

CTTINC.

CUMING CORP.

CUSTOM MICROWAVE COMPONENTS, INC.

CUSTOM MICROWAVE, INC.

DELF MEMS

DIAMOND ANTENNA & MICROWAVE CORP.

DICONEX

DIELECTRIC LABORATORIES INC. (CMP GROUP)

DIVERSIFIED TECHNOLOGIES, INC.

DONGIN TECHNOLOGY INNOVATION CO., LTD.

DORADO INTERNATIONAL CORP.

DOW-KEY MICROWAVE CORP.

DUCOMMUN LABARGE TECHNOLOGIES

E2V TECHNOLOGIES LTD.

EAGLE

ECLIPSE MICROWAVE, INC.

EGIDE

ELECTRONIC DEVICES INC.

ELECTRO-PHOTONICS LLC

ELMIKA UAB.

ELVA-1 LTD.

EMC TECHNOLOGY/FLORIDA RF LABS

EMERSON (JOHNSON COMPONENTS, INC.)

EMERSON NETWORK POWER CONNECTIVITY SOLUTIONS, INC.

EMHISER MICRO-TECH / EMHISER RESEARCH, INC.

EMITE ING.

EMPOWER RF SYSTEMS, INC.

EM RESEARCH, INC.

EM SOFTWARE & SYSTEMS

ENSIGN POWER SYSTEMS, INC.

EOSPACE, INC.

EPOXY TECHNOLOGY, INC.

ERNI ELECTRONICS GMBH

ESSEX X-RAY & MEDICAL EQUIPMENT LTD.

ET INDUSTRIES CORP.

ETI RES-NET MICROWAVE, INC.

EUVIS, INC.
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EW SIMULATION TECHNOLOGY LTD.
EXODUS DYNAMICS

EXPANTEL CO., LTD.

FARRAN TECHNOLOGY LTD.

FASTRAX LTD.

FCT ELECTRONIC GMBH

FEI-ELCOM TECH INC.

FILTRON CO., LTD.

FLORIDA RF LABS/EMC TECHNOLOGIES
FOCUS MICROWAVE INC.

FOCUS MICROWAVES INC.

FRACTUS S.A.

FREESCALE SEMICONDUCTOR JAPAN, LTD.
GENERAL DYNAMICS SATCOM TECHNOLOGIES
GERLING APPLIED ENGINEERING, INC.
GIGALANE CO., LTD.

GIGATECH CO., LTD.

GIGA-TRONICS, INC.

GIGOPTIX, INC.

GOWANDA ELECTRONICS CORP.

GS INSTRUMENTS CO., LTD.

GT CONTACT, CO., LTD. (GTC)

HEATWAVE LABS, INC.

HEI, INC.

HERLEY GENERAL MICROWAVE ISRAEL CORP.
HEROTEK, INC.

HITTITE MICROWAVE CORP.

HOLZWORTH INSTRUMENTATION, INC.
HUBER+SUHNER AG

HXI, LLC

IF ENGINEERING CORP.

IMS

IMS CONNECTOR SYSTEMS (SUZHOU) CO., LTD.
INNOSENT GMBH

INNOVATIVE POWER PRODUCTS, INC.
INSIGHT PRODUCT CO.

INSULATED WIRE, INC.

INTEGRAND SOFTWARE INC.

IPP

IRONCAD LLC.

ISOLATION PRODUCTS, INC.

IW (INSULATED WIRE, INC.)

JFW INDUSTRIES, INC.

J MICRO TECHNOLOGY

JOHANSON DIELECTRIC

JOHANSON MANUFACTURING CORP.
JOHANSON TECHNOLOGY

JQL ELECTRONICS INC.

K&L MICROWAVE, INC.

KAELUS INC.

KEMET

KEVLIN CORP./COBHAM ANTENNA SYSTEMS
KMIC TECHNOLOGY, INC.

KRYTAR

KUHNE ELECTRONIC GMBH

KVG QUARTZ CRYSTAL TECHNOLOGY GMBH
L-3 COMMUNICATIONS, ELECTRON DEVICES
L-3 COMMUNICATIONS, ELECTRON TECHNOLOGIES, INC.
L-3 COMMUNICATIONS, NARDA MICROWAVE-EAST
L-3 COMMUNICATIONS, NARDA MICROWAVE-WEST
LADYBUG TECHNOLOGIES LLC

LIEDER DEVELOPMENT INC.

LINK MICROTEK LTD.

LINX TECHNOLOGIES, INC.

LOGUS MICROWAVE CORP.

LPKF LASER & ELECTRONICS AG

LUN'TECH



M/A-COM TECHNOLOGY SOLUTIONS

M/A-COM TECHNOLOGY SOLUTIONS INC. (MTS)

M/A-COM TECHNOLOGY SOLUTIONS (MACOM)

MAGUS (PTY) LTD.

MARKI MICROWAVE INC.

MASSACHUSETTS BAY TECHNOLOGIES, INC.

MAURY MICROWAVE CORP.

MAURY MICROWAVE CORP. (AMCAD)

MAURY MICROWAVE CORP. (PRECISION CALIBRATION
SOLUTIONS)

MCL, INC./MITEQ CO.

MEGA INDUSTRIES, LLC

MEGAPHASE LLC

MEGGIT SAFETY SYSTEMS INC.

MEGGITT SAFETY SYSTEMS INC.

MESL MICROWAVE LTD.

MESURO, LTD.

MICIAN GMBH

MICRO-COAX INC.

MICROLAB/FXR

MICRO LAMBDA WIRELESS, INC.

MICROPHASE CORP.

MICROSEMI CORP.

MICRO-TRONICS, INC.

MICROWAVE AMPLIFIERS LTD.

MICROWAVE CIRCUITS A DIVISION OF AMTI

MICROWAVE COMMUNICATIONS LABORATORIES, INC.

MICROWAVE DEVELOPMENT LABORATORIES, INC.

MICROWAVE DYNAMICS

MICROWAVE ENGINEERING CORP.

MICROWAVE INNOVATIONS

MICROWAVE RESOURCES CORP.

MICROWAVE SOLUTIONS, INC.

MICROWAVE TECHNOLOGY, INC.

MILLIMETER WAVE PRODUCTS, INC.

MILLITECH CORP.

MINI-CIRCUITS

MINI-CIRCUITS LABORATORY, INC.

MINI-SYSTEMS, INC.

MI TECHNOLOGIES, LLC.

MITEQ, INC.

MI-WAVE ~MILLIMETER WAVE PRODUCTS INC.

MODCO, INC.

MODELITHICS, INC.

MPDEVICE CO., LTD.

M-PULSE MICROWAVE INC.

MTC INC.

MTI-MILLIREN TECHNOLOGIES, INC.

MTI WIRELESS EDGE LTD.

MUEGGE GMBH

NARDA SAFETY TEST SOLUTIONS GMBH

NEARFIELD SYSTEMS, INC.

NEL FREQUENCY CONTROLS, INC.

NEWFASANT

NEXTEK, INC.

NITRONEX CORP.

NOISEWAVE CORP.

NORDEN MILLIMETER, INC.

NOVACAP (CMP GROUP)

NOVA MICROWAVE INC.

NUJIRA LTD.

NURAD TECHNOLOGIES, INC./COBHAM ANTENNA
SYSTEMS

NUWAVES ENGINEERING

OHMITE

OKSOO METAL. CO., LTD.

OML, INC.

ORMELABS

Overseas Exhibitors with Japanese Agent
PARTRON CO., LTD.

PASSIVE PLUS

PASSIVE PLUS, INC.

PASTERNACK ENTERPRISES, INC.
PENN ENGINEERING COMPONENTS
PERASO TECHNOLOGIES, INC.
PEREGRINE SEMICONDUCTOR, INC.
PHONON CORP.

PHYCHIPS INC.

PILKOR ELECTRONICS CO., LTD.

PIVOTONE COMMUNICATION TECHNOLOGIES, INC.

PLANAR MONOLITHICS INDUSTRIES INC.
POLE ZERO CORP. (CMP GROUP)
POLYPHASER CORP.

PRECISION CONNECTOR, INC.
PRESIDIO COMPONENTS, INC.
PULSAR MICROWAVE CORP.
Q-PAR ANGUS LTD.
QUARTZLOCK

QUEST MICROWAVE INC.

QWED SP. Z 0.0.

RADAR TECHNOLOGY, INC.
RADIALL INC.

RADITEK INC.

RADITEK INTERNATIONAL INC.
REACTEL, INC.

RELCOMM TECHNOLOGIES, INC.
RESIN DESIGNS, LLC
RES-INGENIUM S.R.L.
RESOTECH, INC.

RFHIC CORP.

RFIC SOLUTIONS INC.

RFIC TECHNOLOGY CORP.
RF-LAMBDA INC.

RF MICRO DEVICES, INC.

RH LABORATORIES, INC.

RN2 TECHNOLOGIES CO., LTD.

ROGERS CORP. ADVANCED CIRCUIT MATERIALS DIVISION

ROSENBERGER

RS MICROWAVE COMPANY, INC.

S2D MICROWAVE, INC.

SAGE MILLIMETER, INC.

SAIREM

SANGSHIN ELECOM CO., LTD.

SATIMO

SAWNICS INC.

SCIENTIFIC MICROWAVE CORP.
SCINTERA NETWORKS, INC.

SECTOR MICROWAVE INDUSTRIES
SIERRA MICROWAVE TECHNOLOGY, L.L.C.
SKYCROSS, INC.

SMARTANT TELECOM CO., LTD.
SONNET SOFTWARE, INC.

SONOMA INSTRUMENT

SONOMA SCIENTIFIC, INC.

SOPHIA WIRELESS, INC.

SPACEK LABS, INC.

SPECTRUM ELEKTROTECHNIK GMBH
SPINNER GMBH, RADER & SATELLITE DIVISION
SPIRENT COMMUNICATIONS
STANFORD RESEARCH SYSTEMS, INC.
STANGENES INDUSTRIES, INC.

STATE OF THE ART, INC.

STRATEDGE CORP.

SUNNY ELECTORONICS
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SYFER TECHNOLOGY LTD.

SYFER TECHNOLOGY, LTD. (CMP GROUP)
SYNERGY MICROWAVE CORP.
TACONIC CO., LTD.

TECHTROL CYCLONETICS, INC.
TECH-X CORP.

TECOM INDUSTRIES, INC.

TELEDYNE COAX SWITCHES
TELEDYNE DEFENCE LTD.

TELEDYNE LABTECH LTD.

TELEDYNE MICROWAVE

TELEDYNE MICROWAVE SOLUTIONS
TELEDYNE RELAYS

TELEDYNE STORM MICROWAVE
TELEDYNE STORM PRODUCTS
TELWAVE, INC

TEMEX-CERAMICS

THE FERRITE COMPONENTS, INC.
THE PHOENIX COMPANY OF CHICAGO, INC.
THIN FILM TECHNOLOGY CORP.

TIME DOMAIN

TIMES MICROWAVE SYSTEMS

TLC PRECISION WAFER TECHNOLOGY, INC.
TRAK MICROWAVE CORP.

TRAK MICROWAVE LTD.

TRANSCOM, INC.

TRANS-TECH, INC.

TRIQUINT SEMICONDUCTOR

TRU CORP.

TT ELECTRONICS SEMELAB, LTD.
TYDEX

UNITED MONOLITIC SEMICONDUCTORS S.A.S.
UNIVERSAL MICROWAVE TECHNOLOGY, INC.
VAUNIX TECHNOLOGY, CORP.
VECTOR TELECOM PTY LTD.
VECTRAWAVE

VECTRON INTERNATIONAL

VERTEX MICROWAVE PRODUCTS, INC.
VIDA PRODUCTS, INC.

VIDARF

VIRGINIA DIODES, INC.

VIVA TECH LTD.

VUBIQ, INC.

WASA MILLIMETER WAVE AB.
WEINSCHEL ASSOCIATES
WERLATONE, INC.

WIDE BAND SYSTEMS, INC.

WIN SEMICONDUCTORS CORP.
WIRELESS TELECOM GROUP INC.
W.L. GORE & ASSOCIATES, INC.
YANTEL CORP.
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