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Welcome to the 2003 Microwave
Workshops and Exhibition (MWE 2003)

It is a great pleasure for us to announce that Microwave Workshops
and Exhibition (MWE 2003) will be held over a three day period
from Wednesday 26th through Friday 28th November 2003, at the
exhibition halls in Pacifico Yokohama, Yokohama, Japan. The MWE
is the largest exhibition in this field to be held in Japan. We would
like to invite as many of you as possible to join in the active discus-
sions that take place at the workshops and to attend the leading edge
exhibition.

The theme of MWE 2003 is "Toward the society that wireless
broad-band technology creates," and we would like the conference to
examine the prospects for microwave technology and its applications.
We have two keynote speeches scheduled in the opening ceremony,
both of which are based on our main theme. The first speech will be
given by Dr. Robert F. Heile (Appairenet Technologies), who will
address trends in the standardization of the UWB. The second talk
will be a special lecture by Professor Ken Sakamura of The University
of Tokyo, who is a pioneer researcher in the field of ubiquitous com-
puting. A further 17 technical sessions are planned, in which novel
microwave technologies will be presented and discussed. There are
five additional tutorial courses in the program, which are aimed at
young engineers and researchers.

More than 350 companies, both domestic and overseas, are sched-
uled to participate at MWE 2003, and they will exhibit new products
and introduce technologies in the microwave and millwave areas that
are designed to support information communications. The event will
feature a university exhibition in which universities and colleges will
present their research activities. A historical exhibition showing mi-
crowave technology from Japan and an additional system exhibition
should also attract a great deal of attention. Finally, as has been the
case in the past, the participating companies will provide their own
technical seminars.

The MWE has been held annually since 1991, and is affiliated with
the APMC (Asia-Pacific Microwave Conference), which is held
every four years in Japan. This will be the 13th Conference. The scope
of MWE has been developed by adding the new projects that are
mentioned above (such as the university, historical, and system ex-
hibitions) to further enhance the original workshops and product ex-
hibitions. We are confident that MWE will continue to provide valu-
able information, not only to active engineers and researchers who
are in the forefront of their field, but also to promising university stu-
dents who are aiming at a career in the microwave area. We welcome
many of these as visitors to the MWE.

In closing, I would like to extend my sincere appreciation to every-
one who supports us in organizing MWE 2003.

Hiroyo Ogawa
Chairman, MWE 2003 Steering Committee
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To Participants

Period: Wednesday 26th through Friday 28th November, 2003

Venue: Pacifico Yokohama

- Microwave Workshops: Conference room F201- F206 at the
Annex Hall

- Microwave Exhibition: Exhibition Hall D

Opening Ceremony and Keynote Address (10:00-12:10)

The opening ceremony will be held at 10:00 a.m. on Wednesday
26th November at Conference rooms F205 and F206 in the Annex
Hall.

‘We would like to invite many of you to attend.

Following the ceremony, our keynote speakers will appear. Dr.
Robert F. Heile (Chair of IEEE 802.15 Working Group on WPANSs)
will take up the theme for the Conference, which is "Toward the so-
ciety that wireless broad band technology creates," and will give a talk
entitled "An Overview of Wireless Data Standards for Portable
Applications and the Potential of Ultra-Wide Band as a High Speed
Wireless Radio Technology". Professor Ken Sakamura of The University
of Tokyo will follow this with a speech that will be entitled "Toward
the Realization of the Ubiquitous Computing Environment".

Microwave Workshop

Eminent researchers from both overseas and Japan will present their
work on leading edge technologies at the 17 scheduled technical sem-
inars, while five basic tutorial lectures for novice microwave engineers
will be held in parallel sessions in five different rooms. Participating
companies will also conduct technical seminars to highlight their prod-
ucts. Please take advantage of this opportunity to learn everything there
is to know about microwave technology.

Microwave Exhibition
Please refer to page 32 for detailed information.

How to participate in the workshops
No participation fee is required. Those who wish to attend the work-
shop should submit 2 sheets of business card and register at the re-
ception desk. Pre-registration is not required.

Workshop Digest
A copy of the Workshop Digest is available at a price of Yen 5,000,
at the reception. Students are eligible to receive the Digest at a spe-
cial student discount upon showing their ID. The discounted price will
be Yen 2,000.

For further information, please contact;

Secretariat of MWE 2003

c/o Real Communications Corp.

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

TEL. 047-309-3616 FAX. 047-309-3617

E-mail: mweapmc@io.ocn.ne.jp

http://www.apmc-mwe.org
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Technical Program
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Opening Ceremony

FATRERRE /NN i GEERSWIZET)
Hiroyo Ogawa, CRL

11H26H (K) 1080055~ 10851045, F205+F206 &7k
Wednesday, November 26, 10:00 to 10:10, Room F205+F206

HiREHE ¢
Keynote Address

11A26H (K) 108105~ 1251053, F205+F206 25 =
Wednesday, November 26, 10:10 to 12:10, Room F205+F206
AlE /NI GRIERATTERT)

Chair : Hiroyo Ogawa, CRL

1. An Overview of Wireless Data Standards for
Portable Applications and the Potential of Ultra-
Wide Band as a High Speed Wireless Radio
Technology

Dr. Robert F. Heile

Chair of IEEE 802.15 Working Group on WPANSs,
Chairman of the ZigBee Alliance,

CTO, Appairent Technologies

Abstract

Wireless applications have become an increasingly im-
portant part of daily life. We are very familiar with our cord-
less phones, our remote controls and our mobile phones and
cannot imagine what our lives were like without them. Wireless
data is becoming increasingly important as well. With the ad-
vent of 802.11b and Wi-Fi almost four years ago, we are be-
coming addicted to untethered access to the Internet and other
digital services both at home and in public places. Current stan-
dards like 802.11, have focused on PC centric applications. Just
emerging are applications focusing on home entertainment lead-
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ing to a whole new set of requirements for wireless data net-
works. Today's wireless solutions need speed, support for high
quality AV streaming, with a focus on low power consump-
tion, plug and play, interoperability, location based services,
and self organizing networks.

This talk will provide a brief overview of 802.11 networks
and potential future directions these networks might take. The
principal focus will be on the emerging 802.15 standards and
related industry Alliances such as WiMedia and ZigBee and
will address the unique requirements of multimedia applica-
tions and wireless home networks which are intended to do
more than just deliver Internet access. Home entertainment is
the most demanding application of all. Guaranteed quality of
service is essential for the delivery of video and audio. As the
need to distribute multiple HDTV streams materializes in the
future, so will be the need for very high speeds. Such speeds
are not a problem for the wired world but present real chal-
lenges for the wireless world operating in unlicensed spectrum.
The current 802.15.3 solution, which uses the 2.4 GHz band
can deliver 50 Mbps reliably, maybe double that if a second
channel is used. While it is fine for today, we need to plan for
a faster tomorrow and that is the job of the recently formed
Task Group 3a in 802.15, which is chartered to look for faster
alternative radios for use with the 802.15.3 MAC layer.

One of these alternative radio technologies is Ultra-Wide
Band. UWB, when used in conjunction with the 802.15.3 MAC
layer, holds a lot of promise for achieving the very high speeds
needed for future AV applications at reasonable cost and com-
plexity. UWB is an old concept, which is just now looking
more practical with today's technology. This talk will address
some of the basic concepts and look at which approaches are
being considered for use with 802.15.3a. Although UWB looks
very promising, it is not without its challenges like very short
range, susceptibility to in-band interference, antenna issues and
lack of global standardization. These and other challenges will
be addressed along with an expected timeline for the comple-
tion of the standard.



2. AEXZZAOCE1—T 4 X IRBEOERRICEIIT
Toward the Realization of the Ubiquitous Computing
Environment

B GOER)
Ken Sakamura, The Univ. of Tokyo

BEE
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Abstract

In the ubiquitous computing environment, computers will
be incorporated into all sorts of things around us, and they will
be mutually connected together via networks and support our
lives from the shadows while cooperating with each other.

As the new IT paradigm of the post-Internet, post-PC age,
this kind of ubiquitous computing, which I have advocated from
early on as "computing everywhere," has been drawing atten-
tion. In this lecture, I will describe the technologies for real-
izing ubiquitous computing and their applications, and, fur-
thermore, social influences and possibilities for the future.
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<A 7 EAIERHEART

Introduction to Microwave Measurement
Technologies

11H268 OK) 1410045~ 170045, F205+F206 2
Wednesday, November 26, 14:00 to 17:00, Room F205+F206

F=AF A FE RIS R (EER)
Organizer/Chair : Toshiyuki Yakabe, The Univ. of Electro-
Communications

1. A 7 QREREARAT OERE

Fundamentals of Microwave Circuit Analysis

AE EA (HlK)

Naoto Kishi, The Univ. of Electro-Communications

2. [ERRFRFFIERIE & MO ELuhS
Measurements of Microwave Device Characteristics and Circuit
Parameter Extraction Procedures

F&IF {53 (Agilent Tech., Inc.)
Kohei Fujii, Agilent Tech., Inc.

BREE © AGHIELS, SEVRER~ A 7 1 - ) BEllE 2 i L7iigE
BiFE 24 ) Kb RS L ETHME 2% L LTwd, 3§, <A
7 QRO - BN R S 78T A — 8 & | S E &
17729 72O\ E L HEEN 2 BRI Z O W TR T 50 RIS, 2w R
=77 I AFefliofov A 7 aik R FREONlE & SEEDE
ORI LB TR % & 72l e B 2 /0  5o

ApHE 2 -
T4 T R IVERRIERDERE
Fundamentals of Digital Wireless Modulation

1LH27H (K) 90043~ 12850043, F205+F206 &=t
Thursday, November 27, 9:00 to 12:00, Room F205+F206

A FE R B CRBOR)

Organizer/Chair : Katsutoshi Tsukamoto, Osaka Univ.

1. 7«4 Y RIVEIRR—RHE - BREGESD SBksd 5 —

Fundamentals of Modulation and Demodulation Techniques

Frik H— RIERILR)

Yoichi Saito, Wakayama Univ.
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2. YIVFF ) PAmsEA & Z DICH
Multicarrier Transmission Technologies and Their
Applications

fIH 92 (REISWEABARABER)

Minoru Okada, Nara Institute of Science and Technology

BEEE . Rty a VOB FHOKETIE, 71 V5 VEEMIL, &
WYE 5 LWk IS 5 & OMEZEHEETH Y, N—FIZT7D
FEIITHE LTI ORI AR MVOFER A 2 L
HETHDHZ L xmfl L, SHERHFXO—HoEE GriEs—
B.B.itiIEME o~ i E ) ISV, IR AR b
W A Thh )R T 2,

RIZE2THOMITIE, 71 V8 VEERTROTH» 5 < ILF /3
BRI BN TERT 1 95 RREEAT) Hifff & L CiEH 2450
TVBIIIVTF v ) TAREFAN BN 2o 7R 2179 o Y VTF
¥ v ) TARED—DTH 5 OFDM AL, JHNEFIRME wE L,
7274 VY IME T X AEBRRES R Lo, kT4 Ty
VT L ERBGEREEFRLAN O R E LTHWORTEY, 7
ADSLIZBWT b FEROFATEH ST b, S512, 414
@SS A7 4 Tld, CDMA Hli & <V F 3% ¥ V) TAEEH & g
b, ST & <OV F S AT B2 W, £ 5 MC-CD-
MA OIFFIAED 5TV 5, AT T, SNHDORFO~ILFF
X ) AR, B L OZOICHBICOWTh ) 2 R EZIT) o

ELRERRRE 3
{ERABAES SEIREIER DERE

Basis of Low Phase Noise Oscillators

1LH27H (K) 14800457~ 170043, F205+F206 et
Thursday, November 27, 14:00 to 17:00, Room F205+F206

TR R R (SRR
Organizer/Chair : Kenji Itoh (Mitsubishi Electric Corp.)

1. BHMESEIREE i 1 Y OERE
Basis of the Low Noise PLL Frequency Synthesizers
VR s (=220
Kenji Itoh, Mitsubishi Electric Corp.

2. [EAABMES SRR DERE

Basis of the Low Noise Oscillators

KF- % (ATR)

Takashi Ohira, ATR



3. »1)a>Lsl ‘:BL*%W}EEVCO @H_I_nln-['
Optimized Design of Fully Integrated VCO on Si Based
Process

g B2 BZ)

Nobuyuki Itoh, Toshiba Corp.
BEEE ¢ & 2 CIEPLL BRI » v A & 20T TH HIIE
BIZOWT, MM IS E L7zs b T, B X USREEICoWT
ST %o PLLEWEC » W A WOREETIE, PLL DOm0
A E MR EEDS N L — R TOMRBRE LD I EFRT, &

WS LD 720 DTHEICDWTORT, D&, SR T,

AT T DFEFIZDOWTORT, & 512, MEgskiis Lf@'uJ‘D“
FRRETIEA L, MlyINT 2 & 84858 & MEMS 128
EOWEIZOWTHIRT, &f&IZ, 1) 22 LSIOWE VCO O)a%«m
T3, BRI IR ORI E & ) B D, KA SERTOT
B v Ial—ya yOEFIIOWTIRRG,

EIERRE 4
A 7 OEFEEER T ¢ L2 EETAR

Guide to Microwave Planar Filter Designs

11 A28 H (&) 910053~ 120055, F205+F206 43
Friday, November 28, 9:00 to 12:00, Room F205+F206

F=AF AR MR ER (FER)
Organizer/Chair : Yoshio Kobayashi, Saitama Univ.

1. A JOK T 1 IV ZEGETOERE

Introduction to Microwave Filter Designs

AR B CRURTR)

Yasuo Suzuki, Tokyo Univ. of Agriculture and Technology
2. FEERET 4 V2DINZ— L E5ET

Pattern Design of Planar Filters

AR R (FER)

Yoshio Kobayashi, Saitama Univ.
BESE : %9, LPF (&)@ 7 « V%), HPF (EHEa@E 7 1 v %),
BPF (il 7 4 V%), BSF ik 7 1 V%) %, <A 7 1k
IR CHEIBIT ABICWE 72 B 7 4V & BEFOILRE 2 3T % 6
Fl&WRE, WO~ A 7 O a7 b BRI 7 b %7
ALT, ~A4 78 M)y TR a7 L — FHiEcEH S A Fm
[n¥## 1% LPF, HPF, BPF, BSF D% EARBIIC oW TR %,



EIRGREES ¢
UWB D
Fundamentals of Ultra-Wideband Technologies

11H28H (4) 14850045~ 170045, F205+F206 &k
Friday, November 28, 14:00 to 17:00, Room F205+F206

F =AY AR A ME (RLR)
Organizer/Chair : Kiyomichi Araki, Tokyo Institute of
Technology

1. UWB O 7= D EIFRHHAiT

RF and High-Speed Circuits for Ultra-Wideband

Technologies

A fE (RTKR)

Kiyomichi Araki, Tokyo Institute of Technology
2. UWB D 7= D7 > T FHmifiidii

Antennas Design and Channel Characterization of Ultra-

Wideband Technologies

T — GRTR)

Jun-ichi Takada, Tokyo Institute of Technology
BREE  PEROPeIs 2% 1M o T, Measlgins2s % UL LoJia

%, kYU HMNEE SN T WA, TOHGIEEFEY AT 4 2: D
IAFEZY 205, (KHEE)), dnk e £ 5 et 2 o
TWh, ZOIBERHETIZUWB IR RE - Bkl Ea & 7 >

T AR OV TR 5,

T7—=7>av71

UWB ¥ X7 LDIRIKE BE

Present State and Perspective on Ultra-Wideband
System

11H26H (OK) 148005~ 1710047, F201+F202 &5
Wednesday, November 26, 14:00 to 17:00, Room F201+F202

F—=IFAY R ek BE FRER)
Organizer/Chair : Shigenobu Sasaki, Niigata Univ.

1. UWB ¥ X5 LR
—Hf% - BA%E - EHEUEDENE—

Overview of UWB Systems - Trends of R&D and

Regulation -

JTEF B (REUEER)
Ryuji Kohno, Yokohama National Univ.



2. UWB > 27 LI 1) 2 BRI OSSR
Review of Signal Design and Detection for UWB Systems
FH R (BEDZEK)

Yukitoshi Sanada, Keio Univ.

3. UWB 71 Y L X2 X7 LD 7= DAHIRZT DEA]
Review of Propagation Studies for Ultra Wideband Wireless
Systems

IR AR (TR
Takehiko Kobayashi, Tokyo Denki Univ.

4. UWB ¥ 27 LORELICH 1T S HIR EFRE
Present State and Issue in Apparatus Development for UWB
Systems

It B GEE#EAITZEAT)

Toshiaki Matsui, CRL
WEZL | Ultra-Wideband (UWB) #4l71E, #E ¥ a@h o5t/ L
V) F OV ZARDIE 5 & I B IR Cd B0 it 2O UWB %
At % R L 7230 BB O M8 i B 7 — & {2k O W REMESE A SRERE 1S 70
- THY), UWB & Fv 72 a BiEIERGEE OBHE(LOB) X 2NEFE IS 2
> TW%, L2 LUWBHAMIIEGHz 12 [ 558D TR\ s
AR 5720, FOEFIIE, TR0, LAz 3 —§
BT VT FRTINA ADFER LG L L D= RV b,

Kty arTld, BEY AT L5287 5 UWB Hdli o iglk &
B L OB Z AT 5, $72UWB VAT LR EHT B FTHE R
LERBATHRIZOWT, T/2UWB ¥ AT LA FEHIC BT L RIS & B
DRENEZFANT %o

J—7avyr2:
A2 T)TILDIEGRE ISH

Theory and Application of Metamaterials

11H26H (k) 14H500 45~ 17 #0053, F203 &=
Wednesday, November 26, 14:00 to 17:00, Room F203

F—AF AR SR AR (LITR)

Organizer/Chair : Ikuo Awai, Yamaguchi Univ.

1. ZBX 7V R T T DRI
Polarization Transformation Characteristics of Multilayered
Chiral Slab

H o CR9K)

Mitsuru Tanaka, Oita Univ.



2. £BX M)y TAITHEHROFE
Microwave Characteristics of Artificial Dielectric Made of
Metal Strips
APk (IER)

Hiroshi Kubo, Yamaguchi Univ.
3. FEAGEITFEE O L oH

Characteristics and Applications of Planar Negative Refractive
Index Media

% 25 (UCLA)
Tatsuo Itoh, UCLA

4. 7Y NI O/ KX vy THgE

Printed Microwave Bandgap Structure

Jils 2555 (SRER)

Shigeo Kawasaki, Tokai Univ.
WE BRI R OCV B A S RO~ A 7 BFICHICOWT, &
S CIRFEICIIFE 2 B L T B 5 4 D LT 772 BEAF
DYVE & MR 722 R R BRI 2 O AT IZ &0 &
LTS, ED X9 ZREIEDI L NIZONT, 4 D05 %
o7zar T Mo TEVEH S5,

J—73v73:
{EEMFBIRINT —T I\ ADEFENA]

Recent Progress in Power Devices of Wide-Bandgap
Compound Semiconductor

11H26H OK) 14800455~ 17F£00 43, F204 255
Wednesday, November 26, 14:00 to 17:00, Room F204

F—IArF Ak (Bl 5 AT R)
Organizer : Junji Saito, Fujitsu Quantum Devices Ltd.
R DRE R (RS

Chair : Yasuo Ohno, Tokushima Univ.

1. BB/ T —7 > T OREE & TN RESKREFE
Technology of Base Station Power Amplifiers and Its
Demands on Device Performances

WA R (HAME)

Hironori Sakamoto, Japan Radio Co., Ltd.

2. BREINT—FINAZRETA RN KX vy T
FBENDERRF
High Frequency Power Devices and Expectation for Wide
Bandgap Semiconductors



REF Z (R

Yasuo Ohno, Tokushima Univ.

3. & E AUV —SRIESE T/ N1 ZEHiT
Nitride Semiconductor RF Power Device Technology
B OEH iR FTsER %R )

Masaaki Kuzuhara, R&D Association for Future Electron
Devices

4. BEMNEBERMERIIEHEGaN HEMT #:4i7
GaN HEMT for High Power Amplifiers of Mobile
Telecommunication Base Stations

WS AN (B La@fsen)
Kazukiyo Joshin, Fujitsu Laboratories Ltd.

BEZ © GaN 72 &7 A4 KNV R¥ vy v 723508 L W ba W iktt
BEAEH L7287 — 734 2%, RIOBEAHE IR
TNWNAAE L THEHEN TS, Rty aryTiE, VAT LHH05
DERIRINEREFE 2, T4 KXY FE v v TEFT — TN, 2D
AREIIC OV CHEA T 5,

T—93vT4

VK - A 70K Y OREER

Recent Technology in the Millimeter-Wave and
Microwave Sensors

11A27H (K) 980045~ 1200 43, F201+F202 &7
Thursday, November 27, 9:00 to 12:00, Room F201+F202

R BV S SN R S e i1 )
Organizer/Chair : Yoji Ohashi, Fujitsu Laboratories Ltd.

1. Y2 7IVFy TMMIC [SRIEEIEA76GHz L — %
Single Chip MMIC Application for Automotive 76 GHz
Radar

e et (rtmT )
Hideki Kajioka, Fujitsu Ten Ltd.
2. EFASTFRFX v I VEL—4
Electrically Scanned Millimeter-Wave Automotive Radar

NI B (S EARAZERT)
Masaru Ogawa, Toyota Central R&D Labs., Inc.

3. UWBL—4 (REB)
Ultra-Wideband Radar (Tentative)
HE AP

under negotiation



BEE . Rt o3 vl TR A== o84 ) 1) — R &
ILO-HBEL — ¥ %213 U & 5 S niagEt o4 3
W~ A 7 ait s ORHEIN A T

T—723v75

A 70 - X EMFOBIEEHm AT
Measuring and Evaluating Techniques for Microwave
and Millimeter-Wave Materials

11 H27H (OK) 910047~ 120043, F203 &7
Thursday, November 27, 9:00 to 12:00, Room F203

F—=A A i ] (FHEE )
Organizer : Yoshinori Kogami, Utsunomiya Univ.
R A B (HILFERER)

Chair : Osamu Hashimoto, Aoyama Gakuin Univ.

1. BRMED — MIRDERFEER S LS UOEREME
BITE
Measurement of Complex Permittivity and Permeability of
Lossy Sheet

Pl i (ERTR)
Koichi Hirayama, Kitami Institute of Technology
2. FEHMMEOERFELATE S L VS BEEEHD
REHEHUAIE
Complex Permittivity Measurements of Dielectric Rods and

Surface Resistance Measurements of High Temperature
Superconductors

AR R AR gL FEKR)
Toru Hashimoto and Yoshio Kobayashi, Saitama Univ.
3. Y1 70K - I )IEEICH T BEBRFEHERD

BRFERATE
Complex Permittivity Measurements of Low-Loss Dielectric
Plates in Microwave and Millimeter Wave Region

K BEE, AR iER: (FER)

Takashi Shimizu and Yoshio Kobayashi, Saitama Univ.
4, JAZIN) 2 TX v Z ) —F— FHIREFAICEL D

3 ) EEFEXATE

Measurements of the Millimeter Wave Dielectric Constant

by Using Whispering-Gallery Mode Resonator Method

i S (FHER)

Yoshinori Kogami, Utsunomiya Univ.



BEE .~ A 70k - ) WA IS B 2 EE ORISR 2 NS & v
P2TINA AERE D 720121, £ O BIRRFE & Rl 2 WEBat o
BRIV TH D, Rty ¥ a »Cld, BRI % Sl Hvws s
FARSSHAR - AR ORI, JHREHR I S A Ida%k
TS ELOFHIAT O 137, BRSO RKRHBTHEHAG5 2 7
9 %o

7—733v76:

D) AERMEL AT LF v TOREHEIE
Advanced Transceiver Architecture and Circuit for
Si RF-IC

11H27H (K) 900453~ 12100 43, F204 £353#2E
Thursday, November 27, 9:00 to 12:00, Room F204

F—=TFAY R HE B (HZEYERT)
Organizer/Chair : Satoshi Tanaka, Hitachi, Ltd.

1. WIVI R T 2D —NERE AR
Transceiver Circuit Techniques for Mobile Phone
Applications

Wi G, Mg B (HAZ54ERT)

Taizo Yamawaki and Satoshi Tanaka, Hitachi, Ltd.

2. RF Circuit Techniques for Wireless Networks
Mohammad Madihian, NEC Laboratories America, Inc.

3. RF, X—X/\> K& 1 ¥ 7 CMOS Bluetooth
LSl
A Single-Chip CMOS Bluetooth LSI with RF and Baseband
Circuits
Bl Gfe— ()
Kenichi Agawa, Toshiba Corp.

4. Bluetooth JEFBICMOS/CMOS RFIC #if
BiCMOS/CMOS RFIC Technology for Bluetooth
Applications

ML, AR B (H 72 845E0T)
Willy Hioe and Masaru Kokubo, Hitachi, Ltd.

BEZE © #EH7ERS, Bluetooth 7 &\Z[AJVF 72 Si RE-IC DA O/ % 4T
o T TEGTONEL R, {RFE)LIZ S 72 Bi-CMOS/CMOS
[ - FFRFAOIEA, CMOSALIZ X 2 73 ¥ WSS HLERER & D4R
L& BIRT AT 24343 %,



J—033vy 77
F4HADBIESK

Next Generation Wireless Communication Systems

11A27H (K) 1480045~ 1710043, F201+F202 &
Thursday, November 27, 14:00 to 17:00, Room F201+F202

F—=AF AR AE - RTR)
Organizer/Chair : Hidekazu Murata, Tokyo Institute of
Technology

1. OFDM @{E AN DEHH]

Technology Trends of OFDM Communication Systems

KRB CROCERER)

Tomoaki Ohtsuki, Tokyo Univ. of Science
2. TIVF Ry THIT—EEAK

Multihop Cellular Communication Systems
B (NTT Fa%)
Atsushi Fujiwara, NTT DoCoMo

3. ZESERIEAX

Spatial Multiplexing Communication Systems

A 2E— (RIK)

Hidekazu Murata, Tokyo Institute of Technology

4. T ) T TR
Software Defined Radio Technologies

WA wE (NTT)

Katsuhiko Araki, NTT

WL L KA URGEAE 12 B W CHE LB 2 /00 50 37, mik
frpk e EBF % L THTIZ OFDM IZ DWW T Z O & 231 |, i)
FZDOWTIEN B KIS, Rk ORIETES ORIE, A fiE
BRI B TR e LT R R L7z 7 — R EfNT 5o it
WTRIBBRI AR e § 2 Th & L TR MEZ ElfE /o5
EFINERINT Do IR, TNORREM T EH Y 5 T e L Tlify

ENTWDL Y7 by T TR & Z ORHishim % k<5,



J—7 3978

R /Xy iy — D%l

Low Cost Packaging Technologies for Microwave
and Millimeter-Wave Applications

11270 (OK) 14800455~ 1700 43, F203 £
Thursday, November 27, 14:00 to 17:00, Room F203

F—IrF AR A IER (EEK)
Organizer/Chair : Masayoshi Aikawa, Saga Univ.

1. IVEICHIBZ TV TFyTMMIC £/Xy =2
Es 2]
Flip-Chip MMICs and Packaging Technology for Millimeter-
Wave Applications

G R (Eddhfsenn)
Yoji Ohashi, Fujitsu Laboratories Ltd.
2. FEMKLXT > 7F EMEMS H#HfiC £
60GHz Hv|BiSxiE 70> hITY FED 21—
60 GHz Band Compact and High-Efficient Front-End

Modules Utilizing Dielectric Lens Antenna Structure and
MEMS Technologies

N W R T RERESE)

Ushio Sangawa, Matsushita Electric Industrial Co., Ltd.
3. ¥ A~ LR & VD ) O BRI T

&~ A 7 KRBT

Microwave Circuits on a Dielectric-Air-Metal (DAM)

Structure by Silicon Micromachine Technology

VR (CZEERD)
Tamotsu Nishino, Mitsubishi Electric Corp.

4. NRD #1 REiT& B 3 U SRR DERED
ER

Recent Progresses in Millimeter-Wave Integrated Circuits
Based on the NRD Guide Technology

A KA (REH)

Futoshi Kuroki, Kure National College of Technology
5. IVKL—FEIX MENDERZEEZ I v 7%

RS

Application of Thick Film Multilayer Ceramic Substrate
for Low-Cost Millimeter-Wave Rader

KA Yesg (HAZBUERT)
Hideyuki Nagaishi, Hitachi, Ltd.



6. {EMARREREE/ Ny 77— AV HES e
{EREDEIZE

Development of Quasi-Millimeter Wave Transceiver with
Low Cost SMT Packages

A IEY GRE)
Masaaki Ishida, Toshiba Corp.

R .~ A 7 afk - I P Sy =D - FEREHANE, R — R
77 OP Tl EELEO—DTh 5D, FFI2 I Pk ek
ZOREFACDIR OB T H Y, 73 7 — VEATEZ O %8 5 5l
Thb, KtvarTid, 2oMax Merhlr—<E LT, &
I MBS PREI LA, MMIC 925635 & OBEREE ¥ 2 — WAUHI 7 &
DEFHAME T v 7 FFEESEE TEDILEOEAB Sy r— D
WAZDNWT, B OB A L4 HOH ) 2R 5,

T—723v79:
AEXFRZZRALE1—T 1 > T ORI EISH
Technologies and Applications of Ubiquitous
Computing

11 H28H (&) 9H:00%~ 1210047, F201 &k
Friday, November 28, 9:00 to 12:00, Room F201

F—=IFAF R DR B GR)
Organizer/Chair : Noboru Koshizuka, The Univ. of Tokyo

1. @RFIDF v 7 32—Fv7
An Ultra Small RFID Chip : u-chip
TR S (H73YERT)
Mitsuo Usami, Hitachi, Ltd.

2. EXH Ry bR T N R BV
AEX &It
SensorNet: Ubiquitous Sensing with Tiny Wireless Devices
s B (HSZ54ET)

Kei Suzuki, Hitachi, Ltd.

3. RFID ZFlF L 7-everyday object DIERUE A
Location Detection Method for Everyday Objects Using

Contactless IC Cards

P MRE, PEIL R (YRPZLEF S 24y P —
F UMW) BER B S GERR)
Shingo Watanabe and Satoshi Nishiyama, YRP Ubiquitous

Networking Laboratory, Noboru Koshizuka and Ken
Sakamura, The Univ. of Tokyo



4. FEEMAT— bH—REFIALEZIEFZX
TIORWIA—DT L
Ubiquitous Digital Museum Using Contactless Smart Cards
i wif (YRPLEF S A4y FT—F 2 7
A, BR8P A GREOR)
Katsunori Shindo, YRP Ubiquitous Networking Laboratory,
Noboru Koshizuka and Ken Sakamura, The Univ. of Tokyo

BEE Rt v ¥ a T, JEBARIC 77— RRPRFID 2 /2, 2%
YRAAVEa—T 4 Y TOEMEICHIZOWTHR) . Xy R
V¥ a—=F 1 O, NI SN BEERR R AT A< A o a Ty T
HHWDHEIRDIAA, FNEPHNIGREET A2 &12E -
T, HEOHIGZ 3RS 285 TH 5o Il - ILEEIE, 8%
7 AL E YA BN O—2TH Y, Kt v v a T, I
fil - MERSEE 24T ) BN T T L, FREDOF v TR vz F
Y 2aA¥a—TF 4 ¥ TOHIZOWTED o

7—7>3v710:
CMOS, BiICMOS 7Rt XIZ&\f 3SR, &AL
TEMESARELVCO

High Frequency, Low Phase Noise Fully Integrated
VCO on CMOS and BiCMOS Process

11 H28H (&) 9H:004~ 1210047, F202 &k
Friday, November 28, 9:00 to 12:00, Room F202

F=IFHAF R B2 GRE)

Organizer : Nobuyuki Itoh, Toshiba Corp.

JEE | VR R, A e (R2)

Chair : Nobuyuki Itoh and Ryuichi Fujimoto,
Toshiba Corp.

1. NEXVCO NDZEIRM & % DRFER
Realization of Fully Integrated VCO and Its Problems in
Mass Production

Bk B2 (2)
Nobuyuki Itoh, Toshiba Corp.

2. Highly Accurate Quadrature Oscillators for

Low-IF Applications
Wouter De Cock, Wim Vereecken and Michiel Steyaert,
Katholieke Universiteit Leuven



3. Phase Noise among Oscillators by CMOS Process
Yao-Huang Kao, Meng-Ting Hsu and Tong-Sheng Shien,
National Chiao-Tung Univ.

4. Visualizing the Physical Mechanisms of Phase

Noise in LC Oscillators
Asad Abidi, UCLA

BEEE @A, 2 3 Y LSINOEEEAL - mERLERIC LY, BT
HlFsIER (VCO) @ X9 ZfieskyMHTEim e LTHWs T E 7z
b LSINOWNE LA T ATWS, Kt v v g Tld, CMOS,
BiCMOS 7' A & V272 LSTIZ N § % VCO D& kAt - AT
MES LD a5 & & 012, BLINSHICBIT 2%5h0
MREAIZ DWW %0

J—733v 711
T OJ R EREEET /N X[AlE

RF Electronic Controllable Devices and Circuits

11A28H (&) 91004~ 1210043, F203 &k
Friday, November 28, 9:00 to 12:00, Room F203

F=AFAH AR AE (HITKR)

Organizer : Kiyomichi Araki, Tokyo Institute of
Technology

BEfe D RF % (ATR)

Chair : Takashi Ohira, ATR

1. &SR E AV 1 U QiR
RF Delay Lines Using Liquid Crystal

JUR #K (NHK)
Takao Kuki, NHK

2. INT 7 A F— ROFHFHERER
Nonlinear Analysis of Varactor Diodes

# % (ATR)
Qing Han, ATR

3. A T RFMEC K B2 ILF N Ridiges
Bias Voltage Control Multiband Amplifiers
HiIER (NTT)

Tadao Nakagawa, NTT

4. BRHWFETL—T 7

Beam Steering Print Array Antennas

REVEINE RSN

Misao Haneishi, Saitama Univ.



BEZE © RF45CIT9) 751 75 L2 ijf)Efl]E, NIAH, AL EOET-

HIEDTERDP TN T =L 7+ — I v 7 S ENTE 2,
EHIZEZIE YIG: L @E&%ﬂﬁﬁkﬁ‘élﬁﬁ% FEREHC VO N T E

720 Kby a TR L7 0 7 ESIIEAR DM & R

AL TV,

T—=73v 712

BRSSP HMORANEER EBEH L -FE
SHEIDEDRA)

Recent Experiments for Stratospheric Platform and
Near-Future Advanced Satellite Programs

11 A28 H (&) 9W0055~ 121RE00 57, F204 ik
Friday, November 28, 9:00 to 12:00, Room F204

F—=AF AW R =l B GBERGIZET)
Organizer/Chair : Ryu Miura, CRL

1. A\Y AT 2L B EEEGRTHIAEI VB~ ILF
E— L7 > 7 FRERERHlEEER
Test Results on Multibeam Antennas for HAPS in Millimeter-
Wave Band Using a Helicopter
WA B = GEME - oshERs)
Yozo Nakamura, TAO

2. REBEEZR Y —5—TL—IlL B3 ViRIP{m%
HEOWIT 1 I RILE —L\ﬁ/ﬁkééﬁﬁ

Wireless IP Transmission and Intelligent Beamforming
Experiment in Millimeter-Wave Band Using High-Altitude
Solar-Powered UAV

it B GEEREHZERT)
Hiroyuki Tsuji, CRL

3. FiABREES R (ETS-VII) ZFIA L @fExER
S
Telecom Experiment Program Using ETS-VIII
i (TR RN
Hiroki Kohata, NASDA
4. BEEA > 2—% v MEE (WINDS) X7 LD

F%

Development of The Wideband Inter-Networking
Engineering Test and Demonstration Satellite System
(WINDS)

Ml B GBEFEHIZERT)
Naoto Kadowaki, CRL



5. (5 - Box - BEE Y —EX 2R T 5 %EX]E
BEVAT L
Quasi-Zenith Satellite System for Hybrid Service on
Communications, Broadcasting, and Positioning

R R E YA R)
Norio Futagawa, Advanced Space Business Corp.

B B PR I kL 2 B 3 B ATSRRR5E & R FEERAR & & (TR
BTWh, 20024E121E, KEINASA DY —F —F L — 2 %fii 5 724)
DB B PR RS R IE ] CEE S 1, FoN) a Ty %
fifio 72 3 ) P EINFEERR D fTb Iz, —J, fElESE T, RE
VZASATERERET A S TIAT & LIS N A 13h, HEEA v ¥ —4 v b
fiif 5t WINDS, #ERTEfT R 7% &b BRI 2 BEHEEN IR E o T b,
Kby arCld, 29 LgE28E 2 ¢, REBEER ks X O
T ELBEHA O & BB OV CRRE T 5,

7= 3v713:

TIT4 T T HHETE Z DISH

Active Integrated Antenna Techniques and Their
Applications

11A28H (&) 1480047~ 1710055, F201 &x5ss
Friday, November 28, 14:00 to 17:00, Room F201

A—=AFAH I A IR
Organizer : Jongsuck Bae, Tohoku Univ.
WA I 2555 (HER)

Chair : Shigeo Kawasaki, Tokai Univ.

1. T4 YL RBED/HDT 77 & RF EEED
-3 {la
Integration of Antennas and Front End Electronics for
Wireless Applications
rey LAy, Bk EES (UCLA)
Kevin Leong and Tatsuo Itoh, UCLA

2. 7T MBI Vg L Fy T Y EZDISH
Millimeter-Wave One Chip Sensor with Integrated Antenna
and Its Applications

KA e, ok 18R] (H S 3YERT)
Toshiyuki Nagasaku and Hiroshi Kondoh, Hitachi, Ltd.

3. NMSHEART7 V7« T7 T DEEES
Automatic Impedance Matching of a Handset Active
Antenna Near a Human Operator



AN S— (R TR ZRESE)

Koichi Ogawa, Matsushita Electric Industrial Co., Ltd.
4, I V) RHINy DT A A= THlT

Passive Millimeter-Wave Imaging Technology

KB fiER] (FUER)

Koji Mizuno, Tohoku Univ.

5. FEHABGRER SPS & v 1 7 i ER i —BE
KFEYRATLNDT IT4 TT T FDIHE—
Space Solar Power Station (SPS) and Microwave Power
Transmission Technology-Application of Active Antenna
for Huge Space System-

R B (R)
Naoki Shinohara, Kyoto Univ.

BREL . 7 2 T R RGO AR Ol & — RIS 5 T 7
T THERET T FHANE, 7 v T FoEtEb e dRi, BE o/
#EAl, I A MEETTEEICT 5, Aty 2 avid, 777 1 74K
T VT ORI SOV Tl A L 36, a8, M, BREE,
FHHl, Z L TRV F—F T, ORGSOV TEANT 5,

T—U>avT 14

YA IO RBERA v F T TINA RDRH
£

Recent Progress in Switching Devices for Microwave
and Millimeter-Wave

1128 H (%) 1410055~ 17 K00 73, F202 ik
Friday, November 28, 14:00 to 17:00, Room F202

= AR AN B (R T
Organizer/Chair : Yohei Ishikawa, Murata Mfg. Co., Ltd.

1. SVEPINAZAF— KZXA v FMMIC
Millimeter-Wave Switch MMIC Using PIN-Diode
Technology

HH E— (S HAH)
Yuichi Tanaka, Toyota Central R&D Labs., Inc.

2. RF XA v FAY v > NFETOEAF Iy 74— b
5
Dynamic Gate Voltage Characteristic of GaAs Shunt FET
R R (RR T RERRPESE)

Satoshi Makioka, Matsushita Electric Industrial Co., Ltd.



3. DC#EREIRF-MEMS X1 v F
DC-Contact RE-MEMS Switch
& Jnd (Famy)
Tomonori Seki, OMRON Corp.

4. V) KARERMEMS X1 v F
Capacitive MEMS Switch for Millimeter-Wave

/PR ELR] (R SR
Shinji Kobayashi, Murata Mfg. Co., Ltd.

BEEL . <=4 70k - S VRDICHDILS AT, AL vF 2 7T,
ANDER Y LRAL - BELL TV b, TIUTKHIET 572012, i
BEDS I RE R A A v F (PIN ¥ A 4 — FB L UFET) OFRAEM
EA SIS L& B IS, AR Z 2S5 b R 2 S OFHRE A F0
MEMS A4 v FHiEH SN TS, TNEDAL v F T A5
DIEFREAENT 5o

7= 3v715

A VK iR T 1Ly - HRaRo/ | EU L,

= ERE LAl

Recent Technologies of Microwave and Millimeter-
Wave Filters and Resonators Focusing on
Miniaturization and Advancement in Performance

11A28H (&) 1480047~ 17100455, F203 &x5as
Friday, November 28, 14:00 to 17:00, Room F203

F A R L R (SRR
Organizer/Chair : Moriyasu Miyazaki, Mitsubishi Electric
Corp.

1. X 2WEE AV~ A T DRSS

Microwave Resonators Made of Metamaterial

SO AREE (LR

Ikuo Awai, Yamaguchi Univ.

2. B 7Ot XAV EEBD XTI RF v U
BRET 12
Metal-Plated Plastic Waveguide Filter Using Injection
Molding Process

e EE (SR
Hideki Asao, Mitsubishi Electric Corp.

3. XA /OY Y UAHC LD I ) IFHTFE T 1)V A
Millimeter-Wave Planar Filter Using Micromachining
Technique

T EH (R T EZRESE)
Michiaki Matsuo, Matsushita Electric Industrial Co., Ltd.



4. BB EE T 1 )V 2 DI RFRE
Development of Miniaturized High-Temperature
Superconductor Filters

N T GFER)

Zhewang Ma, Saitama Univ.

BEZE © BEhBIE, MHLLAN, ITS, #E0E, H5WVIET V8 Viks
EIAY L ABEB X UNGED T E — KNy MEE SISk
5 7-, iBE B L OB 2 R o m R, IR
1, BLOTZORYLFHIRKD SN TWDE, Kty v a »Tld,
NS DERIHE L7232 AT L& A WILEEE ORI AT K e~
A7 aPE I )P T 4y - IHRERICOWT, NI, EEREL, 5
(I T A MEBATIC RIS % S OB & MR R S AR
L, 5OEME#EmT %o

T—723v716

e ah e I HEIRER 0D % —H4ii

Key Technologies for High Power Amplifiers for
Cellular Phones

11 H28H (&) 148500453~ 17 F:00 45, F204 &ig=
Friday, November 28, 14:00 to 17:00, Room F204

FoAFAY R (R

Organizer : Kazutomi Mori, Mitsubishi Electric Corp.
JER AR I (ZZERER)

Chair : Tadashi Takagi, Mitsubishi Electric Corp.

1. HEEHASI-MOS NI =T > TEV 21—
Si-MOS Power Amplifier Module for Cellular Phone
K B2, S 3 VA A727/00)
Toshihiko Shimizu and Isao Yoshida, Renesas Technology
Corp.

2. HEHEFHGaAs /N —T L TEY 1 —Ib
GaAs Power Amplifier Modules for Mobile Phones
HH EE (NECILAWT /N R)
Naotaka Iwata, NEC Compound Semiconductor Devices,
Ltd.

3. EERESERIET 1 NIVERHBT S 1EEes
Low Quiescent Current HBT Power Amplifiers for Cellular
Phones

o —E, W BANE (ZZEER)
Kazutoml M0r1 and Shintaro Shinjo, Mitsubishi Electric
Corp.



4. SR ERAENEREICE L - E AR
Distortion Compensation Technology Applicable to Power
Amplifier for Cellular Phone

M AR B, s ER (Ve— 1) oy
VeENANAI A — 3 R)
Shigeo Kusunoki, Katsuya Yamamoto and Tadanaga

Hatsugai, Sony Ericsson Mobile Communications Japan,
Inc.

BEZE . CDMA, GSM, PDC 7% EOff4 i fEaiun RIS W 5T
WA RN G T, GHREThH L, M- ERETHLH
EIDRODENT WS, KT =223y 7T, F=¢%5, LT
FTAF IV oLy DIbIROT A - ERELDO TN A/ [l
Healy, OF AAEHA, INULD 720 DE Y 2 — VAT IZ DWW Tl
5,



A 9% S P
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MMIC Products Development Using Foundries

11270 (OK) 14800455~ 1700 47, F204 2572
Thursday, November 27, 14:00 to 17:00, Room F204

A —IF A FEI RS (NTT)
Organizer : Kenjiro Nishikawa, NTT
HERE LIk 2555 (BiER)

Chair : Shigeo Kawasaki, Tokai Univ.

1. UMS#ICHITB T 7 ) —EXICDNT
Foundry Service at UMS
K (FLAL Yo —FaFhdriy)
Hideaki Amano, Thales International Japan K.K.

2. HiLSiGe BICMOS 7 7 >4 ) #—EX
Hitachi SiGe BiCMOS Foundry Service
KM B (HZ 5T
Yusuke Takeuchi, Hitachi, Ltd.

3. GaAs 77 4 ) & L = X R EuE SRS MMIC

RRDO—HF|
Development of an X-Band Frequency Doubler MMIC Using
GaAs Foundry Service

Wi B (NTT)
Yo Yamaguchi, NTT

4, KFCHIB T 7 41) &FIA L 7= RFICFHED
ReE
Activities and Issues of RFIC Development Using Foundry
Services in Universities

W~k (R

Kazuya Masu, Tokyo Institute of Technology

BEE ALEW2,/ Si A% b d, ICBHEICB T 77 v ¥ H—E X
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Technical Seminars

@11 /26H OK)

1315, 141, 150, 161X D, £509)

Wednesday, November 26

From 13, 14, 15, 16 o’ clock, 50 minutes each.
@11 A27H (K)

1315, 141, 150, 161X D, £509)

Thursday, November 27

From 13, 14, 15, 16 o’ clock, 50 minutes each.
@11 /28H (%)

131, 141, 15K LD, 45045

Friday, November 28

From 13, 14, 15 o’ clock, 50 minutes each.

ARY, BEY; (BrRA—IVN)
Room A, Room B (Exhibition Hall D)

JETREO MBS, il - HrianiCBT 258K % 6 0
WAL - BRSO T 28l 2724, V7 b
7 = 7RI SO RO E L TE LT E T,

BT T T LONFIZOWTIE, BIEREHRTHY, B
THED F3sFRNT- L FE T,

Exhibitors of Microwave Exhibition will present new tech-
nologies and products as well as research and development ac-
tivities. The Seminars will contain the latest microwave infor-
mation including software and measurement technologies.

Presentations are scheduled for three days in order to cov-
er various technical themes. Detailed program will be deter-
mined shortly and announced in the separate exhibition flier.
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Microwave Exhibition 2003

[~ 7uyz—7k 2003 &, 11 H26 H (Ok) ~28 H
(%) O HFECTHlfE 215 MWE 2003 DA X h & LT,
INY T 4 DREERIRAR— VD IS TRV L E 9,

Al OERE I, HERAE DS 350 HELLE OB AR S
BYET, RTINS X A8, Frasiicid 2 [
BRI -] VLTS,

WEAE TR L2 CTAT 22 oL 72 APMC 2002 1 2495% L TiT e b
7o x4 7uyz—7k 2002 Offkes LT, AREIZRITED
SO R, L)% OREPSOBMPHATNT
BYFT,

R, SIS A9 — E R RIS —BO%)) 2%
WTBY, THMEVZITA2REIC R TWAEHALTSE
D ET,

<A 70y —7RTIIL T ORI TRbE§,
1. HEMSEICK SRR
RH OSSN - ~ A 70, AT 4,
TYATF L, AVE=F b, B MR ENRS
DFHA - FEREE L S CEED Y 7 b = T,
2. VAT LR
TRV AT L EO~ A 7 TEHAT ORI B
AR
3. FEER
HARIZBT B~ A 7 OO REORER % /0
4. RFETR
KEFB L OEEHMFRA BT 2 WIFEEER R %
oI

B, MEA¥EY I - 3EREGIERE 7 — A1 Chfk
ENF T, FMIIFEE R — LA R—JICHEBEOTETTOTT

RO TZIME.L L ) BEFLEHE L EIFTBY £95



Microwave Exhibition 2003

Microwave Exhibition 2003 will be held as a part of MWE
2003 from Wednesday Nov.26 to Friday Nov.28 at Exhibition
Hall D in Pacifico Yokohama.

More than 350 microwave-related companies from all over
the world will show the latest products. And exhibitors will
present “technical seminar” on the new technologies and
products.

As “Microwave Exhibition 2002” was held at Kyoto last
year, we expect many companies from Kansai district.

We'll make our best effort to give good service for your
satisfaction.

The following attractive exhibitions are featured:

1.|Exhibition of latest products|
- High Frequency / Microwaves -
Systems, Subsystems, Components, Parts, Materials, Test
instrument and related software

2.

Advanced systems based on Microwave technologies
3.|Histrical Exhibition|
Microwave technologies in Japan
4.|University Exhibition|
Universities and colleges demonstrate their research
activities
* Details of exhibitor's seminar will be updated on the
web page.
We are looking forward to seeing you at the Microwave
Exhibition 2003 in Yokohama Japan.
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TrRyNETTFA AT ) aT— A
ACCENT OPTICAL TECHNOLOGIES CO., LTD.
T7YLVY - 727 /78Y—#) AGILENT TECHNOLOGIES JAPAN, LTD.
T AT 7)) ASTECH CORP.
7 SNV A N -~wAfr70xLL 7 bO=ZJ A -T2 /0T~
ADVANCED MICROELECTRONICS TECHNOLOGY CORP.
#7 K825 A F  ADVANTEST CORP.
7 K74 LA MK ADFOREST INC.
7 L A2 AMSC CO., LTD.
#7255 7 A AMTECHS CORP.
#R7—) - 7 K- r— R&K COMPANY LTD.
TIVT AL ALPS ELECTRIC CO., LTD.
TIVET v 7 ARUMOTECH CORP.
T T Vx5 ) ANSOFT JAPAN K K.
WEESAM)  ANDO ELECTRIC CO., LTD.
Ty 7x /=Y %8 AMPHENOL JAPAN LTD.
7 1)U ANRITSU CORP.
7z ANy 7 A WAVE-X
Pl 2 ha=2 AF) UBE ELECTRONICS, LTD.
fRr— - f—- 51—+ Tx/% AET JAPAN, INC.
SMK(#) SMK CORP.
fRr— - 71—+ 74 ATI-ADVANCED TECHNOLOGY, INC.
NECILEW T34 A
NEC COMPOUND SEMICONDUCTOR DEVICES, LTD.
NTT L2 FE=2 ZF) NTT ELECTRONICS CORP.
NTT FIERE NTT DOCOMO KANSAL INC.
IXEA AR NPS, INC.
I7aAM EPCOS K.XK.
FDK (%) FDK CORP.
I - 7—)VZIH) M-RF CO., LTD.
(T2 - £ — - T)L MEL INC.
#RMKT % 1 £— MKT TAISEI CO., LTD.
TIJ)V7 v 7#) ELTECH CO., LTD.
A SIREH  OKAYA & CO., LTD.
AT OKI ELECTRIC INDUSTRY CO., LTD.
#AFV Ty h~4 207 £—7 ORIENT MICROWAVE CO., LTD.
H A=K <4207y 27#) CASCADE MICROTECH JAPAN, INC.
(RREHE TICHBRSS
KANTO ELECTRONICS APPLICATION & DEVELOPMENT INC.
59/KEF- T3 KIKUSUI ELECTRONICS CORP.
#RF+v > Ny 2 AL AF L X CANDOX SYSTEMS, INC.
Wt J#) KYOCERA CORP.
HHE S KYOKUTO BOEKI KAISHA, LTD.
F—I 4 KEYCOM CORP.
KCC HAFE FLOMERICS ELECTROMAGNETICS DIVISION
FRKMW ¥ 73> KMW JAPAN INC.
7u=7 Al CHRONIX INC.
(= Y= —) COTEAU VERT CO., LTD.
#2257 b COMCRAFT CORP.
FANAR Y N AT LB CYBERNET SYSTEMS CO., LTD.



={EMK SANYO ELECTRIC CO., LTD.
BICRC V'V 22— 3~ AX CRC SOLUTIONS CORP.
GCTC-JAPAN/7 7 3#)
GLOBAL COMMUNICATION TECHNOLOGY CORP./ABA CO., LTD.
> =¥ JEPICO CORP.
YV— -5 4—-ITLZ bO=2 A GT.ELECTRONICS CORP.
FRE T4 JUNKOSHA INC.
(HOE#T SHOSHIN CORP.
FOEREFE)  SHINKO SHOJI CO., LTD.
FHAMERH NEW JAPAN RADIO CO., LTD.
A=A <A 707y 7 SUSS MICROTEC K.K.
EHREAEBIL 7 FaFINA A
SUMITOMO METAL (SMI) ELECTRONICS DEVICES INC.
{EENASIER  SUMITOMO SPECIAL METALS CO., LTD.
A~ 727 /10Y— SAINT TECHNOLOGY CORP.
t¥57%7/ b SEKI TECHNOTRON CORP.
(Rt 2+ SESNA CORP.
SEOEERI N ATRANE] VISUAL PHOTONICS EPITAXY CO., LTD.
BT SOGO ELECTRONICS INC.
BUSERM SOSHIN ELECTRIC CO., LTD.
VA M TNIIT - A V7 HERKE
SONNET SOFTWARE, INC. JAPAN BRANCH OFFICE
¥ A % T3 DAIKIN INDUSTRIES, LTD.
(#HE  TOSHIBA CORP.
KIFWF44H) DAIDO STEEL CO., LTD.
% %7 v 7 TAKITEK K.K.
TEHE T3 TAMAOKI ELECTRONICS CORP.
(FRZPE)IFEF TAMAGAWA ELECTRONICS CO., LTD.
(B)TSS 1 >~ AV )V A b TSS INSTRUMENTS
#)7 1 TAF% /1A — DIGITAL SIGNAL TECHNOLOGY, INC.
TDK(#) TDK CORP.
77 %A X TECDIA CO., LTD.
#7731 2 DEVICE CO., LTD.
B —E A TOKO ESCO., LTD.
FOGERGH) TOKO TRADING, INC.
5k 727 =75 TOYO CORP.
BEAT 4 v 70 TOYO MEDIC CO., LTD.
#bF 22 TOKIMEC INC.
RS NAKAO CORP.
FpESER) NAGASE & CO., LTD.
#RF1) ¥ + > KNOWLEDGE* ON INC.
Hi##) JGC CORP.
=y I2—({) NIKKO COMPANY
HiE#7 A M NISSHINBO TEMPEST INC.
HAH AR NGK SPARK PLUG CO., LTD.
HAAR7—=NVT 774 =71 27 NIPPON RFI SHIELDING K.K.
HARLY—2 77 MMF7F 1) NIPPON AIRCRAFT SUPPLY CO., LTD.
HAY S —T3#) NIPPON PILLAR PACKING CO., LTD.
HA7Z »¥—(#) NIPPON PLANSEE K K.
A7 74 %53y 27 A JAPAN FINE CERAMICS CO., LTD.
HALPKF®#) LPKF JAPAN CO., LTD.
HAE &K NIHON KOSHUHA CO., LTD.
HAAFEATAZET THE JAPAN RESEARCH INSTITUTE, LTD.



HA I 710 () NIHON MICRON CO., LTD.
HASERH JAPAN RADIO CO., LTD.
HAZ 71 7 Ut NIHON RADIALL K K.
H=2—=XAF VA T KT IHNVA a—KL—ar
NEW METALS AND CHEMICALS CO., LTD.
NA V)UK HISOL, INC.
# A - 52 /1Y — HI-TECHNOLOGY TRADING, INC.
H374J)E#) HITACHI METALS, LTD.
HATFEAH) HITACHI CABLE, LTD.
¥'—5 1 —TA/) PTM CORP.
777 N FARAD CORP.
B8 FUJITSU, LTD.
EA4mH > ¥ 75 Af) FUIITSU QUANTUM DEVICES LTD.
HA9E A 71 773 A FUITSU MEDIA DEVICES LTD.
HEpG4HH) FUSOH SHOJI CO., LTD.
N 77 /Y= VEGA TECHNOLOGY INC.
MFA % =52 /0 MATSUSHITA INTER-TECHNO CO., LTD.
A TFFEL#) MATSUSHITA ELECTRIC WORKS, LTD.
A TR TEBeHH) MATSUSHITA ELECTRONIC COMPONENTS CO., LTD.
AFL/ Y 2— 2 Y MARUBENI SOLUTIONS CORP.
(WMMARUWA MARUWA CO., LTD.
I 70 MICRO DENSHI CO., LTD.
3 v Y#E) MITS ELECTRONICS
=2 MITSUBISHI ELECTRIC CORP.
FHRFEA(H) MIDORIYA ELECTRIC CO., LTD.
EIFEMT W MIYAZAKI ELECTRIC WIRE & CABLE CO., LTD.
FRFTHSYEffF MURATA MANUFACTURING CO., LTD.
#R=T 3 A - INFH TN, A2 YOKOWO-UBE GIGA DEVICES CO., LTD.
=3+ - 71 - TA YOKOWO-DS CO., LTD.
REATER)  YOKOGAWA ELECTRIC CORP.
(FREEFE  RIKEI CORP.
() 4>~ RIKEN CORP.
PR B RIKEN DENGU SEIZO CO., LTD.
VFx—FV Tl s ha=2 A RICHARDSON ELECTRONICS K K.
Jy by 2T ARML Y 7 AR LITTON-WESTREX CO., JAPAN
MEAERH  REPIC CORP.
L —4—5Hll LASER MEASUREMENT CORP.
R H EYEiT WAKA MANUFACTURING CO., LTD.
FEhE T 2% WAKOH COMMUNICATION INDUSTRIAL CO., LTD.

AIAAFESHE 7 +—F 2 (AIAA-JFSC)  AIAA-JFSC

ATRIEIED R 2= — 3 2 YBI%EHT  ATR

YRPHIFERISE s ITS MIFEZ Vv —7" YRP-TS Joint Research Group

YRPAIFEBHSEIRR S 3 ) WG sty AT L LR 7 v — 7
YRP Collaboration Reseach Project on Millimeter-Wave Video Transmission
Systems

WEREDIZET  CRL

SCRR AR SRR &IEIL - NIFS and GIFU PREFECTURE
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ACCENT OPTICAL TECHNOLOGIES, INC.

ACE TECHNOLOGY CORP.

AC MICROWAVE GMBH

ADVANCED CONTROL COMPONENTS INC.

ADVANCED ELECTRONICS TECHNOLOGY ASSOCIATES, INC.

ADVANCED FERRITE TECHNOLOGY GMBH

ADVANCED HARDWARE ARCHITECTURES, INC.

ADVANCED MICROWAVE, INC.

ADVANCED POWER TECHNOLOGY

ADVANCED TECHNICAL MATERIALS, INC.

AEROFLEX AMPLICOMM

AEROFLEX COMSTRON

AEROFLEX EUROPTEST

AEROFLEX LINTEK

AEROFLEX RDL INC.

AEROTEK COMPANY, LTD.

AKON, INC.

ALAN INDUSTRIES, INC.

ALFRED TRONSER GmbH

ALPHA INDUSTRIES, INC.

ALTRONIC RESEARCH INC.

AMCOM COMMUNICATIONS, INC.

AMERICAN MICROWAVE CORP.

AMERICAN OIL & SUPPLY CO.

AMERICAN TECHNICAL CERAMICS CORP.

AMETEK/ROTRON MILITARY & AEROSPACE PRODUCTS

AMPLIFONIX, INC.

ANAREN MICROWAVE INC.

ANTCOM CORP.

ANTENNA RESEARCH ASSOCIATES, INC.

APOLLO MICROWAVES LTD.

APPLIED ENGINEERING PRODUCTS

ARAFTEK, INC.

ARCOM WIRELESS, INC.

ARLON, INC. MATERIALS FOR ELECTRONICS DIVISION

ARRA, INC.

ARTECH HOUSE PUBLISHERS

ATLANTIC MICROWAVE LTD.

AUSTRIAN RESEARCH CENTERS SEIBERSDORF GES.M.B.H.

AVANSYS

BABCOCK, INC.

BAE SYSTEMS AEROSPACE ELECTRONICS INC.

BECKELEC INC.

BELLNIX CO., LTD.

CALIFORNIA TUBE LABORATORY, INC.

CANDOX SYSTEMS, INC.

CELERITEK, INC.

CERNEX, INC.

CHANNEL MICROWAVE CORP.

CHELTON MICROWAVE GROUP (A SUBSIDIARY OF BRITISH
AEROSPACE)

CITEL-2CP SA

C-MAC MICROCIRCUITS LTD.

C-MAC QUARTZ CRYSTALS LTD. (Frequency Products)

CML ENGINEERING SALES, INC.

COGENT DEFENCE SYSTEMS

COMDEYV INTERNATIONAL LTD.

COM DEV LTD.

COMECA COMPOSANTS

COMMERCIAL MICROWAVE TECHNOLOGY, INC.

COMMUNICATIONS INSTRUMENTS, INC.

COMMUNICATION TECHNIQUES, INC.

COMPEX CORP.

COMPUTER SIMULATION TECHNOLOGY

COMSOL AB

COMTECH AHA CORP.

COMTECH PST CORP.

CONDOR SYSTEMS, INC.

CONDUCTUS, INC.

CONNECTICUT MICROWAVE CORP.

CONTINENTAL MICROWAVE & TOOL CO., INC.

CORCOM



CORNING GILBERT INC.

COUGAR COMPONENTS

COVIMAG SA

CPI, INC.

CREE MICROWAVE INC.

CUMING CORP.

CUSTOM MICROWAVE COMPONENTS, INC.
CYBER WIRELESS CORP.

DAICO INDUSTRIES, INC.

DATUM-INC.

DBP MICROWAVE

DB PRODUCTS, INC.

DELTA ELECTRONICS, INC.

DIAMOND ANTENNA & MICROWAVE CORP.
DIAMOND ENGINEERING

DIELECTRIC LABORATORIES, INC.
DITOM MICROWAVE, INC.
DIVERSIFIED TECHNOLOGIES, INC.
DORADO INTERNATIONAL CORP.
DOW-KEY MICROWAVE CORP.
DUCOMMUN TECHNOLOGIES, INC. DMT PRODUCT LINE
DYNAMIC WAVE TELECOM, INC.
EAGLEWARE CORP.

EIC CORP.

ELCOM TECHNOLOGIES, INC.
ELECTRO-LITE CORP.

ELECTRONIC RESEARCH COMPANY
ELVA-1 LTD.

EMC TECHNOLOGY, INC

EMC TEST SYSTEMS, L.P.

EM RESEARCH, INC.

EM SOFTWARE & SYSTEMS

EMS TECHNOLOGIES, INC.

ENDWAVE CORP.

ENON MICROWAVE, INC.

ENON MICROWAVE, INC. MICRONETICS
ENQ SEMICONDUCTOR, INC.

ENSIGN POWER SYSTEMS, INC.
ENVIRO MENTOR AB

EPSILON LAMBDA ELECTRONICS CORP.
ERICSSON MICROELECTRONICS
EXCELICS SEMICONDUCTOR, INC.

EZ FORM CABLE CORP.

FARRAN TECHNOLOGY, LTD.

FERRITE COMPONENTS, INC.
FILTRONIC SAGE LABORATORIES
FILTRONIC SOLID STATE

FLEXCO MICROWAVE, INC.

FLORIDA RF LABS, INC.

FOCUS MICROWAVES, INC.
FREQUENCY ELECTRONICS, INC.

FSY MICROWAVE, INC.

F.W.BELL

GHZ TECHNOLOGY, INC.

GIGAANT

GIGA-TRONICS, INC.

GLOBAL COMMUNICATION SEMICONDUCTORS, INC.
GLOBAL COMMUNICATION TECHNOLOGY CORP. / ABA CO., LTD.
G.T. MICROWAVE, INC.

HARMONIX CORP.

HEATWAVE

HERLEY INDUSTRIES, INC. Farmingdale
HERLEY INDUSTRIES, INC. New England
HEROTEK, INC.

HITTITE MICROWAVE CORP.

HNL, INC.

HOLADAY INDUSTRIES, INC.
HUBER+SUHNER AG

ICEFYRE SEMICONDUCTOR, INC.

IF ENGINEERING CORP.

INMET CORP.

INSULATED WIRE INC.

INTEGRA TECHNOLOGY, INC.

ION BEAM MILLING, INC.

IRONCAD LLC



JCA TECHNOLOGY, INC.

JERSEY MICROWAVE LLC

JFW INDUSTRIES, INC.

J MICRO TECHNOLOGY

JOHANSON TECHNOLOGY

JOHNSON COMPONENTS, INC.

KDI/TRIANGLE CORP.

K&L MICROWAVE, INC.

KNOWLEDGE* ON INC.

KRYTAR

L-3 COMMUNICATIONS, CONIC DIVISION

L3 COMMUNICATIONS, NARDA MICROWAVE-EAST
L3 COMMUNICATIONS, NARDA MICROWAVE-WEST
LARK ENGINEERING CORP.

LOGUS MICROWAVE CORP.

LPKF LASER & ELECTRONICS AG

LUCIX CORP.

M/A-COM BROADBAND WIRELESS GROUP
M/A-COM, INC.

M/A-COM, INC. AEROSPACE & DEFENSE BUSINESS UNIT
MARKI MICROWAVE

MARTEK POWER ABBOTT, INC.

MATRIX SYSTEMS CORP.

MAURY MICROWAVE CORP.

MCE/INMET CORP.

MCE/WEINSCHEL CORP.

MCL, INC.

MEGA INDUSTRIES

MEGAPHASE

MEGGITT SAFETY SYSTEMS, INC.

MERRIMAC INDUSTRIES, INC.

METELICS CORP.

MICROELECTRONICS CAPACITORS LTD.
MICROKIM LTD.

MICROLAB/FXR

MICRO LAMBDA WIRELESS, INC.
MICROMETRICS, INC.

MICRO NETWORKS CORP.

MICROPAC INDUSTRIES, INC.

MICROPHASE CORP.

MICROSEMI MICROWAVE PRODUCTS
MICROSOURCE, INC.

MICRO SUBSTRATES CORP.

MICRO-TRONICS, INC.

MICROWAVE AMPLIFIERS LTD.

MICROWAVE COMMUNICATIONS & COMPONENTS, INC.
MICROWAVE DEVELOPMENT COMPANY, INC.
MICROWAVE DEVELOPMENT LABORATORIES, INC.
MICROWAVE DEVICE TECHNOLOGY CORP.
MICROWAVE DYNAMICS

MICROWAVE ENGINEERING CORP.
MICROWAVE SOLUTIONS, INC.

MICROWAVE TECHNOLOGY CORP.
MICROWAVE & VIDEO SYSTEMS, INC.

MID ATLANTIC RF SYSTEMS, INC.

MIDWEST MICROWAVE INTERNATIONAL, LTD.
MILLENNIA WIRELESS

MILLIMETER PRODUCTS, INC.

MILLITECH, LLC

MIMIX BROADBAND

MINI-CIRCUITS

MINI-SYSTEMS, INC.

MITEQ, INC.

MMCOMM, INC.

M&M INDUSTRIES, INC.

MODCO, INC.

MOTOROLA SEMICONDUCTOR PRODUCTS SECTOR (SPS)
MPD INC.

M PULSE MICROWAVE, INC.

MWTG TELECOM

NARDA DBS MICROWAVE, INC.

NARDA SAFETY TEST SOLUTIONS
NEARFIELD SYSTEMS, INC.

NEXTEC MICROWAVE & RF INC.

NEXYN CORP.



NOBLE PUBLISHING CORP.

NORTHROP GRUMMAN, ELECTRON DEVICES
NOVACAP INC.

NURAD TECHNOLOGIES INC.

OEWAVES

OLESON MICROWAVE LABS.

OMEGA TECHNOLOGIES S.A

OMNIYIG, INC.

OPHIR RF INC.

ORBIT/FR, INC.

OSICOM TECHNOLOGIES, INC.

PACIFIC MILLIMETER PRODUCTS

PACIFIC MONOLITHICS, INC.

PANDECT PRECISION COMPONENTS LTD.
PASCALL ELECTRONICS, LTD.

PENN ENGINEERING COMPONENTS
PEREGRINE SEMICONDUCTOR, INC.

PHASE DEVICES LTD.

PHASE ONE MICROWAVE INC.

PHYCOMP CO., LTD.

PICONICS INC.

PLANAR ELECTRONICS TECHNOLOGY

POLY CIRCUITS INC.

POLYFET RF DEVICES

POLYPHASER CORP.

PRESIDIO COMPONENTS, INC.

PULSAR MICROWAVE CORP.

QINETIQ LTD.

QMC INSTRUMENTS LTD.

QMC INSTRUMENTS LTD. Department of Physics
QPAR ANGUS LTD.

Q-TECH CORP.

QUALITY MICROWAVE INTERCONNECTS, INC.
QUANTIC EMC INC.

QUASAR MICROWAVE TECHNOLOGY, LTD.
QUINSTAR TECHNOLOGY, INC.

RACAL INSTRUMENTS, LTD.

RADAR TECHNOLOGY, INC.

RADIOMETER PHYSICS GMBH

RADITEK

REACTEL, INC.

RENAISSANCE ELECTRONICS CORP.
RESONANCE INSTRUMENTS, INC.

RESOTECH, INC.

R.F. HITEC, INC.

RF NITRO COMMUNICATIONS, INC.

RF POWER COMPONENTS, INC.

RF TECHNIQUES

RF TECHNOLOGIES CORP.

RICHARDSON ELECTRONICS, LTD.

RLC ELECTRONICS, INC.

ROGERS CORP. ADVANCED CIRCUIT MATERIALS DIVISION
RS MICROWAVE COMPANY, INC.

SAGE LABORATORIES, INC.

SATIMO

SAWTEK INC.

SCHMID & PARTNER ENGINEERING AG
SCIENTIFIC MICROWAVE CORP.

SDP COMPONENTS INC.

SECTOR MICROWAVE INDUSTRIES, INC.
SEMFLEX, INC.

SEMICONIX CORP.

SEMILAB PLC

SIERRA MICROWAVE TECHNOLOGY

SIGNAL TECHNOLOGY CORP. ARIZONA OPERATION
SIGNAL TECHNOLOGY CORP. CALIFORNIA OPERATION
SIGNAL TECHNOLOGY CORP. KELTEC OPERATION
SIGNAL TECHNOLOGY CORP. OLEKTRON OPERATION
SIGNAL TECHNOLOGY CORP. SYSTEMS OPERATION
SIMLAB SOFTWARE GMBH

SINCLAIR MANUFACTURING COMPANY
SIRENZA MICRODEVICES, INC.

SIRF TECHNOLOGY, INC.

SIVERS IMA, AB

SIVERS LAB, AB

SIWARD INTERNATIONAL, INC.



SKY CROSS, INC.

SKYWORKS SOLUTIONS, INC.

SMART ANT TELECOMM CO., LTD.

SNR CORP.

SONNET SOFTWARE, INC.

SONOMA SCIENTIFIC, INC.

SOUTHWEST MICROWAVE, INC.

SPACEK LABS, INC.

SPECTRACOM

SPECTRA-MAT, INC.

SPECTRIAN CORP.

SPECTRUM ELEKTROTECHNIK GMBH.
SPINNAKER MICROWAVE INC.

SPINNER GMBH

SPIREA

SPIRENT COMMUNICATIONS(SW)LTD. (POSITIONING)
SPREA AB

STANFORD RESEARCH SYSTEMS
STANGENES INDUSTRIES INC.

STATE OF THE ART, INC.

ST MICRO ELECTRONICS

STORM PRODUCTS CORP.

STRATEDGE CORP.

SUMMITEK INSTRUMENTS, INC.

SUPER CONDUCTOR TECHNOLOGIES INC. (STI)
SYFER TECHNOLOGY LTD.

SYNERGY MICROWAVE CORP.

TACONIC

TECHFILM, INC.

TECHNICAL SERVICES LABORATORY, INC.
TECHTROL CYCLONETICS, INC.

TECOM INDUSTRIES, INC.

TELWAVE, INC.

TEMEX COMPONENTS

TENSOLITE

TENSOLITE-CDI

THE FERRITE COMPANY, INC.

THOMAS KEATING LTD.

TIMES MICROWAVE SYSTEMS

TLC PRECISION WAFER TECHNOLOGY, INC.
TRANSCOM, INC.

TRANS-TECH

TRANSYS ELECTRONICS LTD.

TRILITHIC, INC.

TRU-CONNECTOR CORP.

T-TECH, INC.

TUSONIX

TYCO ELECTRONICS AMP

ULTRA RF, A CREE COMPANY

UNITED MONOLITHIC SEMICONDUCTORS
UNIVERSAL MICROWAVE TECHNOLOGY, INC.
US MONOLITHICS

VARI-L COMPANY, INC.

VECTOR FIELDS LTD.

VERTEX MICROWAVE PRODUCTS, INC.
VICTORY INDUSTRIAL CORP.
WAVEBAND CORP.

WEINSCHEL ASSOCIATES

WEINSCHEL CORP.

WEST-BOND INC.

WIDE BAND SYSTEMS, INC.

WISEWAVE TECHNOLOGIES, INC

XEMOD INC.

XICOM TECHNOLOGY, INC.

ZELAND SOFTWARE, INC.

ZETA INTEGRATED DEFENSE TECHNOLOGIES
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Map of Pacifico Yokohama
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