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Welcome to MWE 2018

Welcome to the 2018 Microwave Workshops and Exhibition (MWE 2018) which will be held in
Pacifico Yokohama from Wednesday, November 28 to Friday, November 30, 2018. MWE is the largest
comprehensive event in Japan for RF/microwave engineers and researchers in academic and governmental
institutions as well as private companies. For more than a quarter-century, it has provided workshops
introducing state-of-the-art technologies and future visions, fundamental educational courses for novice/
young engineers, and exhibitions of the latest products.

This year, 2018 Asia-Pacific Microwave Conference (APMC 2018) will be held from 6 to 9, November,
2018, in Kyoto, Japan, in advance of MWE. Both two events are closely collaborating with great efforts
of all involving persons.

So far, microwave technology has been applied to many products and services such as broadcasting,
fixed-, mobile-, and satellite-communications, radars and sensors and wireless power transmissions. The
technology is expected to be spreading for services of “Omotenashi (Japanese hospitality)” and “Safe
and secure” accelerated by a trigger of 2020 Tokyo Olympic Paralympic Games. The fifth generation
(5G) mobile communications systems will open up a new opportunity for M2M and IoT applications in
addition to smart phones. As foreseen more possibilities contributing to a sustainable, rich, and vigorous
society, where a variety of industries and communities are interconnected by microwave technology,
the keynote concept of MWE 2018 has been adopted as “Microwaves for connected & resonated
co-creative societies.” Workshops and exhibition are designed on the basis of this concept.

In the opening ceremony, there are two keynote addresses: the first one entitled “The Latest Radio
Frequency Administration in Japan” will be presented by Mr. Hideo Fuseda (Ministry of Internal
Affairs and Communications). The second one entitled “Capacitive-Coupling Wireless Power Transfer”
will be presented by Prof. Takashi Ohira, Toyohashi University of Technology.

In the workshops, five special sessions are allocated to treat fusion of different technical areas/fields,
such as quantum computing and social infrastructure. 19 regular sessions cover the latest microwave
technologies from active and passive devices to next generation applications and systems such as 5G
mobile communication systems, wireless power transmissions and automotive/vehicular applications.
Five fundamental courses and four introductory courses give an exposition on microwave technologies
from basic points to application examples.

In the Microwave Exhibition, almost five hundred companies from both Japan and overseas together
with about thirty universities/colleges will exhibit their new products, technologies and research
activities. Some exhibitors will give technical seminars. “MW Cafe” will be also opened to introduce
notable microwave system technologies. “Ideathon” will be held to competing ideas of new systems,
applications and business models by students.

I hope that the contents of the workshops and exhibition will be attractive and informative to all
participants. Please come to enjoy your microwave journey at MWE 2018. In closing, I would like to
express my sincere appreciation to everyone who has been supporting MWE 2018.

Kenichi Maruhashi
MWE 2018 Steering Committee Chair
(NEC Corporation)



MWE 20180t ¥ a ¥ 7 —h A

(1) SGORFELRR%ZESD SCEERYYaY

WEIA ik HIATBOBFHH IO NT
WEIB v—Z23Yav7 S HACRR TN ¥ A 7 255G D EBUC T -5 A958R 1T
WESB 9U—2s3vavT 5G VT 72 w5 kN SR R BBl
TH4B J—2rvav7s 5G ¥ AT NEPICHT 2 HEHIE L ERETH  —OTA. < Fifili. RHERELG TH—
TH6B  J:uils 5GZ I 72 gk 1 Sk A
FR2A 9U—Zrvav7 Beyond 5G ¥ & 5 A O F [tk
FR3B J—2svav7 TFRMLEAE ¥ 2 7 2T 72 7~ 7 FH
(2 DAVLADKRKZRET D HFRltvay
WE3B ity ¥a v FLVTA XL AGEY AT ARBENOHR
THIA HHltyvav Al BFI v Ea—y ORIHEMN ~HBARTEIWRT7T=—) V7~
THIB ¥ty ¥ a v 3% K BE S BT B B To Tl
FRIA HHltvy ¥ av TAREFNC BT B MRS H AT O 15 H
FRIB  Hpity v a v HBHL — 5213 Lo L L7z 3 ) dk B
(8) DAVLADFLWITFELED JBGEHmEEMEEEY a3y
WEIA &2 BREEETA YL ABIME%
WE3B  fplty ¥ a v FHLWT A YL AMEY AT LRENOHIK
TH3A vU—2vav” TAXVZAREY AT HIIBT LM - B - EMC - AMRIZ BEFHlioBIRE S0 REL
TH3B J—rvavs FEHEPRZCELBEHEHIA YL ARES AT A
FR3A 9J—/3vav7 R A% O IS B
(4) BERBIURMEBEOBRZMIITS Society 5.0BELEvY 3y
THIA ity yav Al B3I v 2—7 ORIHEMN ~HARTEIhRTT7T==) V7~
THIB  fplty ¥ a v PRSI BT B To T HiA
TH2B 9J—2Yav7 Fa—r L #REER Y P —27 O@E EZ0I
THSA 9T—Z2vavs <A 7aEB LTI X~ OERIGH
FRIA  H¥lty ¥ av TARFERICB T 2 mHORE A O
FR2B 9J—2vav7 BETO T~ O AT 72 M8 2 7 2 R & ki
FR4B J—rvav7 iS¢ EREHOBAS A v b T — 7 BRI ORI BN
(6) DAVLAFMMODER BERMBEEEyY a3y
WE4B vT—svavT <4 7 v B T BBk RB X OV oI H O R
WESB 9U—2vavT 5GZ I 7= B R = BE R 27 B Aty
TH4A T—2 v av7 ATV TNDOYI 2= a YEMORFEHnNE <4 7 a7/ 4 A0
THSB 9U—2vyav7 IV - T T ALY O RN
FRAA T—Z2¥yav FRBACANIT 7228, 1C. oo < ) Hifl
FR5A 9T—Z¥yav7 <A 7P X DR GERILEEE T ZADFES]
FR3B 9U—/vav7 FRERSEAE ¥ AT 2T 727 7 Bk
FR5B J—rvavs IR T 7754 2 ORFZE IR i
FR6B T—2rvav7 KL AN O 8 He Ay By 1)
() TNTHH D, T2EDTD, EREERE - BAFIERE
WE6B Lk RZIVEAY FT=2TFF5AFEHOC LT OOEBRNL 7 F ¥ —
WE7B A% TurbAy—h557 V7 FEAMN
TH2A  JLmEipe 7 VT T AR R
TH6A  JEREGENE <A 7 a7 4V 7 EEIARM - IEBER X ORI
TH6B  JLfiipe 5G VT V) 72 351 ] 6 i Ak
TH7B  #@ A <A r7udEdboolhAM
FR6A  JLmiin WA Y I 2L —Ya VRBERE ~KEOI—-AN5~
FR7A AP M NA T AW WA 7 ad b T v YRy ngERE
FR7B @AM <A 7 PRI A
(TPCH\WEDIL) MWE 20187025 A KHES
GHEOT—=7 v avTiE, ARSEOHLOEWHATGHO Xy P CGRIR) mft (NTT) wa (R KR), Mg (=
YarOHRELT, TAXLAOH LWIERZ YN &Ik ZEEBEL L (ATRL 8K (NTTFRz=E) B (HK) HP G
DVEEEREy Y arEZHEB LE L. TAY L ADILEEH A HEAERT. A CBAEERIRL A (HI2), B CGREARTR)
16, SESTLRPEDOMHRDWFFSNLTA YV ABUN LT, 50 M

DR BRI L AZZ KIS TR 723w,



IAEBLR - ShiJiik

£ H:2018%F11H28H (K) ~11A308 (%)
2B N\VIT«OMERE - vqo09x—JT7—U¥Y3v T :Room 1~6 (ZRvIRAK—)l)

Room 7 (BrRh—ILD—0Y3vIRi8)
IA4oyO0vx—JE : Brik—ILD

N e 11/128H () 10 : 00& Y Room 1+Room 2 (7% v 7 AR — N F201+F202) BV THAREZTWETOTEH
F=. BHREER DHOTBME BB L EF

(10:00~12:00) BIARICH &N T, [R4 2 0ldoh X, BEd I AN 2EH Y 7 Mo, AHTEAR BRBER
RN 22 [ERATHORGBINCOWT ), 20, KPEER (EEHMRERRRE REE—2 1
VFAVH—F VI —R) X5 [BREETAY L AENEL] LET 5 EWBEIITDILET,

<A 7 DR LD FE & BAHRE L7250 O IEHEMNE & APF AP, £72. WO —FFFEE 3 SEm

NATODI—T | iy Wity >3 Y5 ET—0 329 T2y ¥ 3 VIR T kv 7 Ad—b, Bk— VDO RYT
I—oyav7 BAFLCHAEL 5. 25, ¥4 709 2—ZRICHELT V2 RSO REICE 22 3 F— b ET. BoC

BN 728w,

109 z—T7R | (FERNZ26— ¥ % T 72500, )
=7 vay T LT - LB - AM/BAMERESE D) CBMENEiIE. B HEZMIT TR %2

=023y T D SHRD b BIO S8 BB 07 LT, SR
BI5E CERE - T—2 Y ay 7L DB,

= TayTFA VAN (kv va YORREBIG) &, 5000 (BA). 42000 (BA) 12T,
MHBGEWZLET BREDAOWRELRD T9),
¥ LA THRAG A TR R,

MWE 2018F#E ) 7/232=4—-3>X
Ei(AY=tokes T270-0034 MRFHIHAF1-409 FHIAFS EILIF
TEL. 047-309-3616 FAX. 047-309-3617 E-mail: mweapmc@io.ocn.ne.jp http://www.apmc-mwe.org/

ML HOBE S RAPMCENZE R, PRITHE4AAIH O [EANHAR 3 2 58] oRfricre, BANEER Y ¥ —2HE L, YEHAIPAFT2MANHDO 75 4 5 —of#ic
BHTBY 3. UTRAZOMANBILLEILA T $HIhttp://apme-mwe.org/mwe2018/privacy.html T ZHfi2 72 & v,
MWE 2018~DOZ ISk I THI 72 L E 3RO AR HUE, AT HPRIEA T 81 2 857 L. MWE/APMCICIME U788k 7 — & D507 72 & NS SR IR IEH — E A D70 i S 2 C
WREETOT, FOITTRILZS N,

PR SR B L2 0L T, EREAEE - USRIV E T LT - UF AR, YT R—=Y RS 7Ly b - Facebook  OSNSIZIBIRL . IRHEGENMEN 5 2 & 2°
HVET BMENDHETOTTRD D 2RI 7ZE 0,

General Information

Period: November 28-30, 2018

Venue: Pacifico Yokohama, Yokohama, Japan

* Microwave Workshops: Conference Rooms F201-F207 at the Annex Hall and Exhibition Hall D
* Microwave Exhibition: Exhibition Hall D

. The opening ceremony will start at 10:00 a.m. on Wednesday, November 28 at the Room 1+Room 2 (F201 and F202
Opening Ceremony and | i, the Annex Hall.)
Keynote Address Following the opening ceremony, keynote address will be given based on the concept for the conference,
(10:00-12:00) “Capacitive-Coupling. Wireless Power Transfer” Mr. Hideo Fuseda (Ministry of Internal Affairs and
Communications) will give the keynote address entitled “The Latest Radio Frequency Administration in Japan” and
Prof. Takashi Ohira (Toyohashi University of Technology) will give the keynote address entitled “Capacitive-
Coupling Wireless Power Transfer”

For novice microwave engineers 5 basic tutorial lectures and 4 introductory courses will be held, while eminent
researchers from both overseas and Japan will present their work on cutting edge technologies at 5 special sessions
and 19 workshop 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 Workshop

Microwave Exhibition | Please refer to page 26 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

workshops no 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))
(et R E Secretariat of MWE 2018
roatan c/o Real Communications Corp.

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

[FEEED GO TEL. 047-309-3616 FAX. 047-309-3617 E-mail: mweapmc@io.ocn.ne.jp http://www.apmc-mwe.org/
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Workshops Program

WE1A

MR&X Opening Ceremony
RITLRAERE : WEE— (NEC)
Welcome Message from the Steering Committee Chair : Kenichi Maruhashi, NEC Corp.
11H28H (k) 10:00~10:10, Room 1+Room 2 (7 % v 7 A& —)LF201+F202)
Wednesday, November 28, 10:00 to 10:10, Room 1 + Room 2

BE:AEE Keynote Address
11H28H (k) 10:15~12:00, Room 1+Room 2 (7 % v 7 A& —)VF201 + F202)
Wednesday, November 28, 10:15 to 12:00, Room 1 + Room 2
a2 MAERE— (NEC)
Chair : Kenichi Maruhashi, NEC Corp.
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Hideo Fuseda Takashi Ohira
(MIC) (Toyohashi Univ. of Technology)

EEEE1 118288 (K) 10:15~11:05/Wednesday, November 28, 10:15~11:05

BIATBDIRFBIIZ DT

The Latest Radio Frequency Administration in Japan

AR GRBA RaEEIERR I BRBORHR R)

Hideo Fuseda, Ministry of Internal Affairs and Communications
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Abstract Radio frequency plays an important role in the daily lives and social and economic activities of the people. In anticipation of the full-
fledged IoT/Al/big data era, it is important that to note that while the use of radio frequency in various fields is progressing, it is
necessary to achieve an advanced wireless communication network that can provide appropriate communication speed, flexibility and
reliability according to the usage situation.

For this reason, the Ministry of Internal Affairs and Communications promotes research and development of new wireless
communication systems such as 5G, IoT and others that contribute to the effective use of radio frequency, efforts to secure the

frequencies necessary for creating new innovation and examination for radio system reform.
In this presentation, we will introduce the latest radio frequency administration.
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BIRAE T A Y L X B IE#
Capacitive-Coupling Wireless Power Transfer

KF F (BHEHMR AR ARE—IZ VT4 VY —F LV ¥ —F)
Takashi Ohira, Research Center for Future Vehicle City, Toyohashi Univ. of Technology
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Abstract The wireless industry has successfully grown up through two gigantic business markets: broadcasting since 20th and
telecommunication since 21st century. To follow them as the third arrow, rapidly emerging is the wireless power transfer (WPT). Four
technical sessions are assigned to WPT in this MWE event. The keynote lecture views WPT fundamentals, design theory, and practical
implementations especially focussing on capacitive-coupling schemes.
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System Trials toward Actualization of 5th Generation Mobile
Communication System 5G -Second-

F—IFAF A (W PEER)
BAPSEE* (NTTRaE)

f ST N A NVAHEHE T + —F 4 5GILEREREAE 7V —T ) — 5

Organizers - Kohei Satoh, Association of Radio Industries and Businesses,
ARIB
Yukihiko Okumura*, NTT DOCOMO

*5G Trial Promotion Group Leader, the Fifth Generation Mobile

Communications Promotion Forum, 5GMF

Ji o ZEEE (LK)

Chair : Fumiyuki Adachi, Tohoku Univ.

1 HARIZBUIB5G A TR O 2R BE (IK)
(BHH)

Overview of 5G System Trials in Japan (tentative), Ministry of Internal
Affairs and Communications, MIC

2.NTTFTERUVS— ML B5GRA FERER B (1)
(NTTFKa%E)
5G System Trial by NTT DOCOMO and Partners (tentative),
NTT DOCOMO

3. KDDIJ UV $— M2 X B5GHA FERERER (1) (KDDI)
5G System Trial by KDDI and Partners (tentative), KDDI

4.7 NV 7 JRUS— MR X A5G A FERERER (1R)

OFAYAVZS
5G System Trial by SoftBank and Partners (tentative), SoftBank
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The 5th generation mobile communication system 5G is a next generation
mobile communication system having features such as “ultra-high speed/
large capacity”, “large number of connections”, “ultra-low latency” etc.,
which further developed the existing system. It is expected that 5G will be
realized as an ICT base of the advanced information society at an early
stage. In recent years, in Japan, activities related to research and development
and international standardization of technologies and functions supporting
5G, such as radio access network technologies and others, are rapidly
accelerating toward the actualization of 5G in 2020. From fiscal year
2017, the Ministry of Internal Affairs and Communications (MIC) “5G
system trials” has been started, and many stakeholders in various
utilization fields participate in the trials as well as those related to the
mobile communications industry to create a new market through
actualization of 5G. In this session, regarding 5G system trials in the
second year of this fiscal year, following the introduction of the overview
of the trials by the MIC, each domestic mobile communication operator
promoting the system trial will introduce the content and plan of each trial.

F—U—F:5G. BELWE, WOIEAERE. LR -

Keywords :5G, Mobile communication, System trial, Various use cases
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Challenge to Development of Novel Wireless Power Transfer
System

F=AFAY IR () 2= )
Organizer : Ikuo Awai, Ryutech Corp.

JiE RRE # (BREBER)

Chair : Takashi Ohira, Toyohashi Univ. of Technology
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Advanced Power Semiconductor Inverters for High Frequency High
Efficiency AC Power Supply
Kazuhiro Umetani, Okayama Univ.

2. b o LRV TWPT Y AT A& HLIFHZ 9
HIAREE (N 2—F v 7)
Let' s Take Another Look at WPT Systems in the Wide World
Tkuo Awai, Ryutech Corp.

CBAEM TR TA X VARG RO 720 O Z T M B HA
AEEE (RIER)

Recent Approaches in Power Receiver Circuit for Improving Robustness of
Inductive Coupling Wireless Power Transfer
Masataka Ishihara, Okayama Univ.
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We have not seen too many practical application of WPT so far 10
years after it became a significant discussion topic. It would be
necessary to be more strongly conscious of power transfer, not signal
transmission, and to get over the scope of familiar microwave
technology. Having those concerns in mind, we would like to think
over the WPT together with power electronics engineers.

F—T—FEEEA =5, FIVILROEBRIEIT VIR
y. RSN A O TE. FEHEMG T A0 Il R,
ZEME. HE)F 2—= 7 RNl

Keywords :High frequency inverter, GaN-FET, Electromagnetic coupling,

Wireless power transfer, Contactless power transfer, Periodic
circuit, Receiver, ATAC
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Cutting-Edge Technologies of Magnetic Materials and Their
Applications for Microwave Frequency Range

F—AFAY: WTIESE (EREBHRFET)

Organizer - Masayuki Naoe, Research Institute for Electromagnetic Materials
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Chair : Keiju Yamada, Toshiba Corp.
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Recent Trend of Magnetic Materials for Microwave: Utilities of Granular Materials
Masayuki Naoe, Research Institute for Electromagnetic Materials

-7z N NVORIEBBUC B S A WRUER - RGO
BT & 5, MR- RO 1 & B B RBOEER)
In-site Measurement of Permeability and Magnetostrtiction Constant of
Magnetic Films Deposited on Si Wafers
Shigeyuki Sato, Osamu Mori, Ryoichi Utsumi, Toei Scientific Industrial Co., Ltd.
Yasushi Endo, Yutaka Shimada, Shin Yabukami, Tohoku Univ.
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Characteristic Evaluation of RF Transmission Line with Ni-Fe/Cu Electroplated
Multilayer Film aimed at Skin Effect Suppression by Negative Permeability
Hidetoshi Nakayama, National Institute of Technology, Nagano College
Masahiro Yamaguchi, Tohoku Univ., Takeshi Yanai, Nagasaki Univ.,
Ranajit Sai, Indian Institute of Science, Yuki Kitai, Mikio Sato, Ushio
Sangawa, Automotive & Industrial Systems Company, Panasonic Corp.

STLVRE L RIS OO L OBl ERE R MR LBk b
IMEESE. Hd B8 DA, BINgs Glek), kil &
(HFER) . LiEsE— (h=FY), WREAZ (FHFRATHR T3§)

A New Magnetic Technology to Improve Minimum Sensitivity of Mobile Handset
Against Unnecessary Wave Radiation from Power Electronics Equipment
Masahiro Yamaguchi, Satoshi Tanaka, Kazushi Ishiyama, Kensuke
Hatakeyama, Tohoku Univ., Makoto Nagata, Kobe Univ., Koichi Kondo,
TOKIN Corp., Yasuyuki Okiyoneda, Showa Aircraft Industry Co., Ltd.
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As for the microwave materials, there are some restrictions to the
magnetic materials in comparison with the dielectric materials and
the air. This is because magnetic permeability is provided only from
ferromagnetic or ferrimagnetic materials and most of the magnetic
materials are metallic. However, some novel materials and their
applications have been developed to solve the subjects and have attracted
an attention, recently. On the other hand, there is an aspect that
magnetic materials and their applications for the microwave are of
less practical use at present because relatively little is known about
them. Here, the members of “Investigating R&D Committee on Practical
Applications of High-Frequency Magnetic Materials, IEEJ” will
introduce the cutting edge of magnetic materials and their applications
for microwave to researchers and engineers of the microwave.

F—U—F e, SESIARINEE Y AT A, B BRG]
W, TR, SE. FBERR. A K], R A

Keywords :Magnetic materials, Sth generation mobile communications
system, Complex permeability measurement,
Magnetostriction, Copper loss, Skin effect, Noise
suppression, Electromagnetic compatibility
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Efficiency Boosting Techniques of Power Amplifiers for 5G
Mobile Networks

F—I A LR (KRR L)

Organizer - Kazutaka Inoue, Sumitomo Electric Industries, Ltd.

Ji KR (BTKR)

Chair - Akio Wakejima, Nagoya Institute of Technology

LBy V=7 v I D R R BRSO B B L O
bl
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Fundamentals and Analysis of High Efficiency Amplifiers Based on
Waveform Engineering
Hiroshi Yamamoto, Sumitomo Electric Industries, Ltd.

2. BWHHEEF DNy & & 7 B R =LA

ANl st (EER)

High-Efficiency Techniques at Back-Off Region for Microwave Power
Amplifiers

Ryo Ishikawa, The Univ. of Electro-Communications

S MEACRS Bl A 15 6 0 5y ) R 3 LT S i 2 e by
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High Efficiency and Wideband Power Amplifiers for 5G Base Stations
Shuichi Sakata, Mitsubishi Electric Corp.
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The elimination of electric power consumption has been strongly
required for 4G/5G mobile communication systems. The challenges
of the efficiency improvement of the PAs in the backed off power
level have become more important to meet the requirement for higher
spectrum efficiency, while class-F operation and Doherty
configuration have widely used in the current PAs. This workshop
covers the backed-off efficiency boosting techniques of the recent
base station PAs.

F—7— N IR GaN. AL ERPERAL. PR BFRR Ny
IFT. INTA—, ZyRU=TF | FoFT

Keywords :Power Amplifier, GaN, Wide Band, High-Efficiency, Class-F,
Inverse Class-F, Back- Off Doherty, Envelope Tracking
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Practical Lecture on Vector Network Analyzer Measurements
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Organizer - Ryoko Kishikawa, National Institute of Advanced Industrial
Science and Technology
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Chair : Masahiro Horibe, National Institute of Advanced Industrial Science
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and Technology

1.S785 2 7 DL
mE IE GefRR)
Fundamentals of S-parameters
Tadashi Kawai, Univ. of Hyogo
2. Bk y b =2 7 F FAFICRT OB E D Hlik
WA 2 (BIRE T IS HIB5E)
Measurement Examples and Common Mistakes of a Vector Network
Analyzer
Yoshiyuki Yanagimoto, Kanto Electronic Application and Development
Inc.
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Electronic measurement instruments are becoming so smart that users do
not understand how the data is processed inside. Users often tend to
believe the data displayed on a measurement instrument is accurate. Yes,
measurement instruments are accurate but it is just accurately measuring
what is connected to the front panel. You may be either so impressed or
overwhelmed by many fancy functions that you feel what you are doing is
a highly sophisticated measurement. However, the highly sophisticated
data processing would just result in a set of useless data if the way you
connect your device is not appropriate. Vector Network Analyzers will be
the example of the “smart” instruments in this seminar and you will find
an insight and a hint to make your measurements accurate.

F—T—F:SNFTA—=F RZMVAYMNT—=TTFF4H, GHlL
FyVTL—vav
Keywords :S-parameter, Vector Network Analyzer, Measurement, Calibration
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Antenna Introductory Course Starting from Scratch

F—AFAF  MWE 2018 JEREHE
Organizer - MWE 2018 Exhibition Committee
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Chair : Takuichi Hirano, Tokyo City Univ.

1. 7 ¥ F OILRERR
FREFR (Z2EER)

Basic Knowledge of Antennas
Hidenori Ishibashi, Mitsubishi Electric Corp.

2. 7Y F kAL - BE - S
VAR (S35

Example of Antenna Design, Measurement and Propagation
Kengo Nishimoto, Mitsubishi Electric Corp.

3. KRR A

Comprehensive Discussion
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Recently, wireless communication is widely used. Antenna is one of
the important components in wireless communication. However, it
seems that beginners feel antenna development is difficult. In this
WET7B session, basic type of antennas and its characteristics are
introduced. In addition, antenna design, measurement methods and
propagation are explained.

F—U— N7y BRI B8y =2 Bk, R

Keywords :Antenna, Propagation, Radiation Pattern, Directivity, Gain
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Latest Technology of Al and Quantum Computer: Quantum
Annealing Born in Japan
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Organizer : Takana Kaho, NTT
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Chair : Shuhei Tamate, The Univ. of Tokyo
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Quantum Computing and its Application
Tadashi Kadowaki, DENSO Corp.

2. FM AT DR R BLHEZ LTV INT =5
TN B (R makse)

Solving Real-world Combinatorial Optimization Problems using Digital

Annealer
Satoshi Shimokawa, Fujitsu Lab.
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Research and development of quantum computer aiming at application
to artificial intelligence (AI) is progressing in recent years.
Commercial quantum computer was sold by D - Wave of Canada,
IBM and NTT also developed quantum computer and cloud service.
Basic technology supporting quantum computer was born in Japan. In
this workshop, Dr. Kadowaki, the inventor of quantum annealing
theory, will explain the quantum computer and quantum annealing
method. The difference of the two types of quantum computers, and
recent progress in quantum annealing will be introduced.

Moreover, activities for developing applications in quantum computing
in DENSO will be presented. Fujitsu Laboratories also provides
cloud services, Digital Annealer (DA), using simulated annealing
with conventional digital circuits. DA is a hardware architecture
which can solve combinatorial optimization problems using Ising-
model based structure. The advantages of DA are fully-connected
structure and parallel searching technology for bit update. Dr. Shimokawa
will present these specific features of DA and some examples of more
practical application which can be solved using DA.

F——F:ATHRE. BTIv¥a—%, BT7=—Yr7 #
Gl bR, SRS AV rETV

Keywords :Al, Quantum Computer, Quantum Annealer, Combinatorial
optimization problem, Fully-connected structure, Ising model
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loT Technologies for Agriculture, Livestock and Fisheries
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Organizer / Chair: Hiroyuki Ito, Tokyo Institute of Technology
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Optical and Acoustic Sensing Technologies in Agriculture, Livestock and

Aquaculture
Naoshi Kondo, Kyoto Univ.

2. B WANOT Z AV BISHIIZEE 7 ) a5 T
LA $oBi%
NIHE— CRRR)
Application Study of Terahertz Wave for Agriculture and Development of

Sub-MMW Near-Field Array Sensor
Yuichi Ogawa, Kyoto Univ.
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A Case of Taste Evaluation Utilizing Electrical Characteristics
Mayumi B. Takeyama, Kitami Institute of Technology
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Data-driven agriculture and livestock industry exploiting IoT and machine
learning have been promoted. Measurement techniques applying high-
frequency and electronic circuit technologies have been researched and
developed to meet strong needs such as digitization of growth status, risk
detection and prediction, and automatic evaluation of quality. This
workshop introduces advanced sensing technologies using light, sound,
microwave (terahertz and sub-mm wave), and impedance measurements.

F—J—F:FSANVEIH, FT Ik, Sy T o
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Keywords :Terahertz Wave Application, Sub-mm Wave Sensor, Optical
Sensing, Acoustic Sensing, Electro-Chemical Gauging,
Agriculture, Livestock, Fisheries, Aquaculture, Taste
Evaluation
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Basic Learning of Antennas and Propagation
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Organizer / Chair: Tomohiro Seki, Nihon Univ.
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Antenna and Propagation for Mobile Communication Systems
Koichi Tsunekawa, Chubu Univ.
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The history of terrestrial mobile communications starting with pagers
is surprisingly old, and the fundamental concept of antenna propagation
in the fifth generation (5G) remains unchanged. However, in order to
cope with high speed and multimedia, operation frequency increase
and bandwidth expansion are essential, and technical progress has
been made to improve processing speed and software. As a result,
apparent scatterers (people, buildings, etc.) became larger, and the
propagation characteristic resolution improved. In the fifth generation
mobile communication system, it is necessary to work closely with
active beam technology that utilizes this technology advance, cognitive
and MIMO technology. In this lecture, I begin with the basic design
concept of mobile communication antenna/propagation research, and
introduce the latest application technology. I will also briefly mention
terminal antennas and describe further design points of antenna
systems in mobile communications, which will become important in
the future of people's lives.

F—7—F:7r7F 5t EGEEYATA, BEGE. &
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Keywords :Antennas and Propagation, Wireless Communication Systems,
Mobile Communication, Electromagnetic Field Analysis
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A Fusion of Drone and Cellular Wireless Network and its
Application
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Organizer - Takuichi Hirano, Tokyo City Univ.
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Chair - Shuhei Teruya Fujii, Tokyo Institute of Tech.

1. A= —F Fu— BT 7T A
185 S (KDDI)

Overview of SmartDrone
Masafumi Hirono, KDDI

2.8V —Fa—r] EHTDL A I/R=Ya iliIT
B (NTTRaE)

Towards Innovation with Cellular Drones
Takashi Hara, NTT DOCOMO
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Location Search System of Disaster Victims using Cellular Repeater
System mounted on Drone
Teruya Fujii, Softbank

4. FO— F U LA T MY AP
FASEE (NTT)

Study on Propagation Characteristics Evaluation by Using a Drone
Mitsuki Nakamura, NTT
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Recently, a fusion of Drone and cellular mobile system is promising.
The technologies that send the information obtained by camera and
sensors mounted on the Drone and that operate Drone from a remote
location via cellular mobile network as a wireless communication
tool are collecting a lot of attention. These technologies are called as
a Cellular Drone technology lately.

This work shop session will have a discussion about the Cellular
Drone technology and its applications.

F—7— N UBRERARE. IV Fo—r, S8k 56

Keywords :Propagation characteristics, Millimeter wave, Drone, Path loss,
5G
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DAY VRGBS ZTAICH0FS R - BEEE - EMC - FHHEA R R TE/BIIINT A VLR ESZATH
MNIES 585 MBI E 512 DI L Introduction to Practical Application of Mobile Wireless Power
Transfer System

Regulation, Standardization, EMC, and Human Exposure for
Wireless Power Transfer
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Organizer / Chair: Yukio Yokoi, JSAE WPT System Technical Committee

1. B34V - EVIAFWPT OB & Bk
AEEERLZ: (UL Japan)

Regulation and Standards for WPT of Mobile and EV
Masahiro Hanazawa, UL Japan

2. EVAIWPT D5 E P FF A B O RE 1 % CISPRINEAS
272D DBUEFEITONT
ZRFEH (TDK)
Activity of CISPR/B/WG1/AHG#4 to Introduce Limit Level and

Measurement Method of WPT for EV
Nobutaka Misawa, TDK.

.WPTIZBI$ AIEC TC106D B Iaj—AfAiEL HFFiZDOWT
KPGEi (NTTR2%)

IEC TC106 Activities on Assessment Methods of WPT Related to Human
Exposure
Teruo Onishi, NTT DOCOMO
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This session covers current status and target timeline for WPT,
regulation and standardization, unwanted emission requirements
(EMC), assessment of human exposure. For WPT of mobile and EV,
regulations and standardization status mainly of FCC and UL will be
reported. Deliberation status and target timeline by CISPR/B/WG1
for class A or B group 2 equipment for performance of type tests will
be reported. Methods for the assessment of electric, magnetic and
electromagnetic fields associated with human exposure for WPT
under deliberation by IEC TC106. Will be also reported.

F—T—F LAY VREIME%. BH. B, TEC. CISPR.
EMC. MMRIXL BEFFAM

Keywords :WPT, Regulation, Standardization, IEC, CISPR, EMC,
Assessment of Human Exposure
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Wireless Power Trasfer System Development in Daihen
Yoshinori Tsuruda, DAIHEN Corp.

BEME (ABEHZHND) ~NDTA4 Y LA BB R
IR S —HE (THI)

Wireless Charging System for Passenger Vehicle (EVs and PHEVs)
Eiichiro Fujiwara, IHI Corp.

CKEVEB A~ DT A Y L AR EOB)H) &
R (HR)

The Trend and Problem of the Wireless Power Transfer System for Large
Electric Vehicle
Shunsuke Takahashi, WASEDA Univ.
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Due to the concern for environmental problems, various vehicles are
becoming more electrified, and dependence on electric energy tends
to increase more and more. In this trend, wireless power transfer
technology can be said to be a key technology that influences the
acceleration to electrification. In this session, the latest research and
development trend for practical application of wireless power transfer
technology to various vehicles from small vehicles such as drones
and AGVs to large vehicles such as buses are introduced.

G
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Keywords : Wireless Power Transfer, Electrification, Electric Vehicle,
Inductive Coupling, Magnetic Resonance coupling
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Recent Simulation Techniques of Metamaterials and Their
Applications in Microwave Devices

F—HFAF  MWE 2018 JEREHR
Organizer - MWE 2018 Exhibition Committee

Ji KBRS O BT

Chair - Hiroshi Okabe, Murata Manufacturing Co. Ltd.

LAY TUTNRET DD Y I 2L — a3 v Fil
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Simulation and Modeling Techniques for Artificial Metamaterial Designs
Atsushi Sanada, Osaka Univ.

2. 774 MEMAT EFREEAI TV TNVIHTEHY
Il —Yavoh
RAPREH (RILIAK)

Trend of Simulation on Ferrite Loaded CRLH Metamaterial
Kensuke Okubo, Okayama Prefectural Univ.

JEHI A 7= 50 7V e Z DI 5 i 9B
AT CotHR T2

Recent Progress on Nonreciprocal Metamaterials and Their Applications
Tetsuya Ueda, Kyoto Institute of Technology
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Metamaterials, which exhibit unusual EM properties not found in any
known naturally occurring materials, have been opening a new research
avenue in the field of electromagnetic wave and underscoring the
remarkable potentials to realize novel microwave devices with a
miniaturized size, very-fast-speed and extremely-high-efficiency.
Meanwhile, with the rapid development of the computer technology,
numerical simulation techniques have been making a significant
contribution to the accurate design of microwave devices based on
metamaterials. In this session, the focused issues related to the state-
of-the-art, and the outlook of the applications of the simulation
technology in the design of microwave devices using metamaterials
will be presented.

F—T—F:iXFFYTN, YIal—Yar, A 7aik

Keywords :Metamaterial, Simulation, Microwave, Application
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New Evaluation Methods and EMI with Respect to Radio
Waves from 5G System

—OTA, Exposure Assessment, and EMI with Medical Devices—

A=A FAF Wk KPHERE (NTT R 3%)
Organizer / Chair: Onishi Teruo, NTT DOCOMO

1.Over The Airfll €2 & %5G 3 )7 Pk RE SFAl
MHZE (NTTR2E)

5G Base Station Performance Evaluations by OTA Measurements
Atsushi Fukuda, NTT DOCOMO

2. 6GHzZE TEIF 32 R & © DT B BERTAI T 1
P 2 ARG (R D 7EREAE)
Assessment Methods of Power Density for Wireless Technologies

Operating over 6 GHz
Kensuke Sasaki, NICT

SGREREME R 7 G U BRI O I HEARERS
DERTH
HINER (NTT R 2%€)

Electromagnetic Interference with Medical Devices from Mobile Phones
Including Candidate Frequency Bands for 5G
Junji Higashiyama, NTT DOCOMO
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The session introduces new evaluation methods and electromagnetic
interference (EMI) related to radio waves from 5G system. There are
three topics that are the Over The Air (OTA) which measures radio
waves without cables connected to base station antennas, exposure
assessment method for devices operating over 6 GHz, and investigated
results of EMI with medical devices.

F—7—F:5G. OTA, FEHEFTM. RAESS. BRTH

Keywords - 5G, OTA, Exposure assessment, Medical devices, EMI
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Medical Application of Microwave and Plasma
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Organizer / Chair: Takuichi Hirano, Tokyo City Univ.
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Electromagnetic Properties of Biological Tissue in RF and Microwave
Frequencies and Their Applications
Yoshio Nikawa, Kokushikan Univ.

RMBWETREE TAYA O VRS T TS
FHFZ (BMKR) . BIAN EmMERK)

Microwave mammography enabling pathological diagnosis
Yoshihiko Kuwahara, Shizuoka Univ.
Kimihito Fujii, Aichi Medical Univ.

JHREMBESAC BT DTS X IGHEOREN
&R OB R)

Establishment of the Plasma Treatment in Perinatal Medicine
Akira Mori, Tokyo City Univ.

N

(98]

.RF * =4 7 0 IHIC B 5 A AHREOERAFIEL 2 OIS H

mis Zin

RO E Y PERBHITE h o2 LR PN
TELLIITHRDIERAETHOHEROLEERESUFELT

AMb, EBHOBBEICIIERBEHROBEDRELFS LT
o Kty va v TREMFOHEMREBWE LT, 70k
2D T IR AN 2> & BRI 1

%;U??iv@@ﬁm

blbWNEE THHOE L ERMBROEREE, <4270
BB DA ABMIINT 22098, 79 X~ O BRI & 3%
B S H F TRIA W T =< IOV T Tl W 272 <,

Progress of medical service enables new diagnosis and preventions,
which lead higher quality of life and comfort level. Progress of
medical equipment also largely contribute to the progress of medical
service. In this session, professional researchers will explain application
of microwave and plasma to medical problems. The presentations
cover electromagnetic properties of biological tissue, microwave
tomography development for medical imaging, and the plasma
treatment in perinatal medicine.

F—U—FEHE, vM7a, IR, NETTT4—, [ A—
IV, B

Keywords :Medical, Microwave, Plasma, Tomography, Imaging,
Electromagnetic property
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Recent Technology of Millimeter-Wave and Terahertz Band

A=A FAY MREZE (NTT)
Organizer - Takana Kaho, NTT
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Chair : Hiroyo Ogawa, NICT

1.TINNVIAR=Y VT TP TELDN?
Pk (BHGEE T ek
What Can We Do with Terahertz Imaging?
Iwao Housako, NICT

2. IRHIMIZE 5 IC BB IV WL —F B OWSER 56
TR BB

Research and Development of Millimeter-Wave Radar Technology for Civil Aviation Applications
Shunichi Futatsumori, Electronic Navigation Research Institute (ENRI)

R b2 Ol i e 2 A L 9 ) R R s Wi 2 B
IYPERP-PHERE Y AT A L ZF DT 4 —)V K EEA
B0 i (HARERR)

Millimeter-wave band P-P radio System Realizing Directional Division
Duplex Method and its Real Field Operation Evaluation
Toru Taniguchi, Japan Radio Co., Ltd.
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Various applications are advanced by improving device technology of
millimeter waves and terahertz waves. Imaging is highly expected
among applications expected of terahertz technology. In this
workshop, various evaluation results will be introduced by Dr.
Housako. Teraheltz-wave takes advantage of the following features;
transparency to plastic, wood, paper, etc., spatial resolution of about
millimeter, discrimination of substances derived from the presence of
multiple absorption lines. Secondly, Dr. Futatsumori will introduce an
FOD detection system (Foreign Object Debris, FOD) that
automatically detects a small FOD to improve safe operation of
aircraft and runway use. It uses a 96 GHz band millimeter wave radar
using Radio Introduce-over-Fiber and linear cell method. He also
introduces test results of a helicopter obstacle detection support
system using radar in the 76 GHz band. Finally, Dr. Taniguchi will
introduce a 40 GHz fixed radio system for wireless backhaul system
of 5th generation mobile communication system. It was developed
based by a proprietary technology as "Directional Division Duplex
(DDD)", and evaluated them as operational test on real field. This
DDD method is an innovative method such that can achieve twice the
frequency utilization efficiency such that compared with TDD-
method or FDD-method.

F—T—=F13K TINVI, ARA=T VY, L—=F, 5G, Nv IR
Keywords :Millimeter wave, Terahertz, Imaging, Radar, 5G Mobile, Backhaul
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Introduction to the Design of Microwave Filters: Fundamentals

and Design Examples
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Organizer - Chun-Ping Chen, Kanagawa Univ.
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Chair : Tamio Kawaguchi, Toshiba Corp.
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Introduction to the Design of Microwave Filters: Fundamentals and
Design Examples
Chun-Ping Chen, Kanagawa Univ.
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As a tutorial for beginners and refreshers, this session attempts to
introduce the fundamentals of design of microwave filters. First, the
necessary knowledge required in the design of the filters will be
presented. Then, after the explanation of the general synthesis
methods, Octave (a free software compatible with Matlab) —based
programs for the synthesis of the filters will be interpreted in detail.
Moreover, with design examples, issues on how to realize the
synthesized circuit models in substrates and how to apply the simulation
in pattern design will be discussed.

F—vU—FA4rudp7nvsy, Akt SEMMimg, > 32v—
vav

Keywords :Microwave filter, Theoretical design, Equivalent Circuit,
Simulation.
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Amplifier Technology for 5G Era
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Organizer / Chair: Yasushi Yamao, The Univ. of Electro-Communications
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Dual-band Amplifiers and Related Technology
Ryo Ishikawa, The Univ. of Electro-Communications

2 BT - VTN v RIERIERR A B
2 & (Ek)

Nonlinear Compensation for Broadband and Multiband Wireless Systems
Yasushi Yamao, The Univ. of Electro-Communications
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Multiband microwave power amplifier techniques are strongly
required for realizing concurrent multiband systems with higher and
wider frequency bands in 5G. For this issue, a basic concept of a
multiband amplifier operation is explained. In addition, issues in the
concurrent operation are also explained based on recent reports about
dual-band amplifiers. Nonlinear Compensation techniques for
broadband and multiband amplifiers are also presented.

F—7—F:5G, BIER, <VFANVE, R JESTE AN,
DPD

Keywords :5G, Amplifier, Multiband, Broadband, Nonlinear Compensation.
DPD
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Basis and Practice for Microwave Circuit Assembly

F—AFAF  MWE 2018 JEREHE
Organizer : MWE 2018 Exhibition Committee
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Chair - Ryosuke Suga, Aoyamagakuin Univ.
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Overview of Microwave Circuit Assembly
Rei Katoh, Japan Radio Co., Ltd.

2. GEHLRTO DY

ARGEHN (ZZEEE)

Design Viewpoint

Hidenori Ishibashi, Mitsubishi Electric Corp.
BLEHLETOLOOLY

g AL (HA MR

Production Viewpoint
Rei Katoh, Japan Radio Co., Ltd.

4. G R

Comprehensive Discussion
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When designing and assembling circuits, we should give various
attention to which is not listed in circuit diagrams. Therefore, it is
necessary that an engineer understand assembly. In this TH7B session,
basic idea and important points on microwave circuit fabrication are
introduced.

F—U—FizAr7aghlg, b, MAET, Rk

Keywords :Microwave Circuit, Assembly, Manufacturing
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Application of Wireless Communication Technology in Civil
Engineering Field
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Organizer / Chair: Takahiro Nishida, Kyoto Univ.

1 IR T — SR B TN R L B HEEY D IRTEEE L
Wil %Y= )
Condition Monitoring of Construction Structure by Wireless Power and

Data Transfer Device
Minoru Furukawa, Sho Engineering Corp.

2. /N VIR B W AG R Y SV TV AT A
VEIR—HE ORZ)
Bridge Health Monitoring System utilizing Palm-sized Wireless Sensing Module
Kazuo Watabe, Toshiba Corp.

B A Y7 GHHAFE PN o2k Y Y Y T BRI onWT
HIHAR (TTES)

What Kind of Sensing Systems are Match for the Local Infrastructure Maintenance
Hisatada Suganuma, TTES, Inc.

4. IVPFEL —F =X B MEFH Y AT A OE R EEAMN
il 5 (PHANA Y24 - 20 V=T7Y V7R

Practical Evaluation of Millimeter Wave Radar for Traffic Counter Systems
Osamu Kameda, Central Nippon Highway Engineering Tokyo Co. Ltd.

(95}

s Zin

R R NI R S MM D HAEASBELEL L T T
TAKEEY OHMEFFE OB ROV T OB DA TV S,
thCH R AE DO MERLGBE M OFBIIPIR T 5 X 912, TARER
TOFHEMOBAIPEANBZ b TWwh, Aty yarT
. T 9 LSBT o LARZERIC BT % 06 HH & b4 718l
MAPOIUEL., SHBOBAMNTH O Fi e itz ikmd 5 2
LRHMELTWD, RIS, MBI OBEAICBIT28mE L
Ty AL B L ORFEBRPMHIN 5 5B OFBDEIZ BT,
AHHEFN AR T R E FI L MEORFALZ M5 R & HA % X
ML TH#EmzEED, Ky ¥a VB SBOBBOERICE 208
HIRBIHFGTENTFCTH 5.

As the deteriorations of civil engineering structures constructed during
the period of high economic growth become apparent, the investigations
on improving the efficient maintenance system for infrastructures are
progressing in Japan. Especially innovative progress of wireless
communication technologies is helping to construct a new maintenance
method for the civil engineering fields. The purposes of this session is
to discuss the future directions of the technological innovations with
experts of multiple fields based on the present case studies of application
of wireless communication technologies in civil engineering fields. In
particular, the discussion should be progressed under distinguishing the
two items, which is to be surely confirmed by people and to be
extremely treated for efficient, and it is very happy for us that this
session will contribute to future development of multiple industries.

F—U—=F: AV 75 T Fv—, BB, MEFAEEL. il
T MEEAE

Keywords Infrastructures, Monitoring, Maintenance, Urban and Rural
Area, Wireless Communication Technology
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Millimeter-wave Technologies Including Automotive Radar
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Organizer / Chair: Takahiro Nakamura, Hitachi, Ltd.
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Environmental Sensing and Self-location Estimation using 79GHz Band
Automotive Radar
Akihiro Kajiwara, The Univ. of Kitakyushu

2.HRL —F— 7 =X F 7 L —Hhhi
ZEHRZ (7Y Vo)
Phased Array Technology for Automotive Radar Applications
Yasuyuki Miyake, DENSO Corp.

LIV AHIEHA L T Y R—% v DR HTEI
K ¥ (FL@mrsenr)
The Latest Trend of Millimeter-Wave Beam Control Technology and

Components
Yoji Ohashi, Fujitsu Lab.
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Recent progress of both high-frequency semiconductor/ implementation
technologies and information/recognition processing technologies
including active beam control and super-resolution recognition has
been driving wide proliferation of commercial use of millimeter-wave
frequency bands, e.g. automotive radar and high-data-rate wireless
communication. The radar is recently required to surveilant the
periphery and to estimate self location, as well as to detect front
target including pedestrians. As for 5G system, several use cases of
millimeter-wave bands are now under discussion. In this session,
latest recognition processing, phased array radar, and semiconductor
technologies, which are key ones to achieve the next-generation
radar/wireless communication systems, will be explained by
professional researchers.

FoU—FIVE wA7adE Ly —, E—AT74—3I0
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Keywords :Millimeter wave, Microwave, Radar, Beamforming, Phased
array, SLAM, Autonomous driving
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Direction of Beyond 5G System
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Organizer - Yukihiko Okumura, NTT DOCOMO
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Chair: Yoshihisa Kishiyama, NTT DOCOMO

LAvrayryay (R)
FEILFEA (NTTR 28)

Introduction (tentative)
Yoshihisa Kishiyama, NTT DOCOMO

2. )X THEZDBGYATL (R)
%7)

BS5G System Considered by Nokia (tentative)
Nokia

77— AREZBBGYATA (IK)
(77—xA)

BS5G System Considered by Huawei (tentative)
Huawei

4. BN EZBBSGYAT A (1K)
B R (ELi@)
B5G System Considered by Fujitsu (tentative)
Hiroyuki Seki, Fujitsu Ltd.
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The core parts of international standard specifications has been
completed for the start of service by the initial system of 5G system,
and development of network equipment/user device and creation of
appreciations/services are becoming very active in Japan and the
world, on the other hand, new studies for beyond 5G are also beginning
to be aimed at the continuous evolution of the mobile communication
system that has repeatedly evolved over a period of approximately 10
years. It is supposed that the beyond 5G (B5G) system need to respond
to the traffic demands that are expected to continue to increase with
the advancement and expansion of future mobile communication
services, and to meet the demand for e.g., higher throughput/
reliability/efficiency of radio access that delivers various types of
user information. In this session, representatives of major mobile
vendors that are considering towards BSG system will introduce the
direction of B5G system and related latest activities.

¥ —17—F :Beyond 5G/B5G. K%, Fik - WSHUE - Mabs%
LT 72 A

Keywords :Beyond 5G/B5G, High Capacity, High Data Throughput/
Reliability/Efficiency Radio Access
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Issues and Challenges of Wireless Systems for IoT in
Manufacturing

AT FAY R (IO AR AR FE)
Organizer - Yoshihisa Kondo, Advanced Telecommunications Research
Institute International

W BRI (T HEE IR

Chair: Satoko Itaya, NICT

1. BLEBIC B DR LAN O H O FE & S 27 A 1]
Ol
AR (IR B Sl A5 FE R AN 72 )
Issues in Deployment of WLAN in the Manufacturing Field and
Coordination Among Wireless Systems

Yoshihisa Kondo, Advanced Telecommunications Research Institute
International

2. THTBIT 5 3 WD RE P RE
KA R] FriE s KRR, AR, Dk R ISz
(NFV=v2)
MM-Wave Application Performance on the Factory Floor

Hiroshi Ohue, Sotaro Shinkai, Takeo Ueta, Akira Yamasaki, Hideyuki
Yamada, Panasonic Corp.

AERRIOTH =V F NV K - SUBBRI TV I LARY T LE
=F) T ERE
KRR GRAEKR)

Multi-Band Real-Time Spectrum Monitoring Receiver for Wireless loT Usage
Noriharu Suematsu, Tohoku Univ.
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Regarding IoT and enhancement of the productivity in manufacturing,
it is expected that wireless connectivity is adapted to various kinds of
applications in the manufacturing field. Wireless systems like WLAN
which work in unlicensed bands are important options for it,
however, a lot of issues need to be resolved to satisfy stability and
scalability criteria required by applications in the manufacturing field
where the wireless environment is more challenging. In this
workshop session, issues in wireless systems for manufacturing and
related technologies for resolving the issues will be introduced.

F—7—F:ToT. BEIY, #MHMLAN, IVIHE. E=5Y ¥
VESEL S

Keywords 10T, Manufacturing Field, WLAN, MM-Wave Communication,
Monitoring Receiver
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Development and Application of Wireless Power Transmission

A=A AY B BEIEIE— (V3 V =y )

Organizer / Chair: Shoichi Kajiwara, Panasonic Corp.

13BN HE Y 7 D5 Ol RS B A IS B R O B 7
ILHRIBA (8 FY=v2)

Development of Position-Free Wireless Power Transmission Technology
for the AUV.
Kazuhiro Eguchi, Panasonic Corp.

2. ARG T R L2 THHT EATHHE SRR OB 7E
WIFIEDF (7Y —)
Development of Dynamic Wireless Power Transmission Technology for

Industrial Usage by Capacitive Coupling.
Masayoshi Sugino, Denso Corp.

BWE-TG6IZ BT 5~ A 7 a5 % FE b~ 725000
HH
EAR R (F2auy)

Efforts toward Practical Application of Microwave Power Transmission in
BWF-TG6
Takuya Fujimoto, Omron Corp.

4. 347 aPE—LEFI LIV T2 2 T34 AN i
L
=B (GRE)
Wireless Power Transmission using Microwave Beam for Multiple Sensor

Devices.
Toshiya Mitomo, Toshiba Corp.
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In recent years, there are reports on many research and development
aimed at application of wireless power transmission. In this session,
we report WPT research toward commercialization in various
frequency bands and efforts toward commercialization.

F—7—F iR, BRRORE. BITPRE. s A 7adk
WRE. AUV, TRy b, kr9

Keywords :Electrical Wireless Power Transmission, Microwave Power
Transmission, WPT for AUV, Factory, Robot, Sensor
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Antenna Technologies for Future Wireless Communication
Systems

A=A R B AR (HR)

Organizer / Chair: Tomohiro Seki, Nihon Univ.

LT AN Y V7
FWIDE— (PEER)

Small Antennas for Mobile Communication Systems
Koichi Tsunekawa, Chubu Univ.

SGIZIG 72 Bya A5 2R 7 > 7 F D e Bk
e g (RAIEE)

The Advanced Technology of Mobile Communication Base Station
Antenna for 5G
Keisuke Sato, Denki Kogyo Co., Ltd.

Massive MIMOTI#IH 7 F a7 ¥ — 28 EHFBERL VX
B 2sh (HKR)

Multibeam Feeding Circuit using Dielectric Lens for Massive MIMO System
Tomohiro Seki, Nihon Univ.
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In order to realize the high communication capacity, development of
the future mobile communication systems is proceeding. In these
systems, application of massive MIMO technology and high frequencies
above the quasi-millimeter-wave frequency band is being studied. In
this session, on the latest antenna technology that can be a key technology
for these systems realization, we will show a wide range contents
including the technologies of base station antennas and terminal
station antennas.

F—T—=F:T7 T ARt BELEE AT A, BEEEE, &
T AT

Keywords :Antennas and Propagation, Wireless Communication Systems,
Mobile Communication, Electromagnetic Field Analysis
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Recent Activities of Disaster-resilient Network Technology

FR4A

il b L B 9:00-11:00

FRTEAENIIF 7350, IC, d DO DEET

Printed board, IC, and Assembly Technology for Higher
Frequency

F=AFAF W RERY 1 (TSGR FEREAS) |
/NHEREL (NTT)

Organizers / Chairs : Hiroshi Kumagai, NICT
Satoshi Kotabe, NTT

F—IAFAF MRS (NTT)
Organizer - Takana Kaho, NTT

JiE FuRFR (R

Chair: Takao Kuki, Kokushikan Univ.

SHREREICE 247w - 3D BB EAA RO i S OB 1R
HAEEIL, KRS (TARER)
A Trend of Evaluation Techniques for the Microwave and Millimeter-
wave Characteristics of Dielectric Substrates
Yoshinori Kogami, Takashi Shimizu, Utsunomiya Univ.

2. F1HEH T A K B AR MBI L 3 TN ANDIEH]
L&A (792 7)
Millimeter-wave Devices Built of Silica-based Post-wall Waveguide
Yusuke Uemichi, Fujikura Ltd.

CEEID T Y FIT K BB L7 A e
R IE (ZZEB/HR)
Waveguide Component Suitable for Additive Manufacturing
Motomi Abe, Mitsubishi Electric Corp.

4. Attenuation Zeros, Active Q-factor and Phase Noise of VCO
Ramesh K. Pokharel, Jahan Nusrat, Adel Barakat (JLHK)
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The use of frequencies above the quasi-millimeter wave band is also
being considered for fifth generation mobile communication and
satellite onboard equipment due to demands for faster communication.
Various substrate materials and design manufacturing methods have
been researched and developed in order to reduce the size and cost of
the wireless device. In this workshop, a trend of the evaluation
techniques for the microwave and millimeter-wave characteristics of
various materials, such as plastic resin, ceramic, single crystal substrates,
printable film/ sheets, and so on, using the resonator method will be
introduced. Next, low-loss waveguides and circuits in the millimeter
wave band by quartz glass will be introduced. We will also show the
method of 3D printer suitable for waveguide component manufacturing,
and describe development contents of 90 degree coupler. Finally, a
compact and low phase noise RF-CMOS VCO using a novel DGS
(Defected Ground Structure) resonator will be introduced.

F—U—F W FEBEWNE. AEFTTA, KRR NREEJH
483D 7Y ¥, RF-CMOS. VCO

Keywords :Dielectric substrate materials, Complex permittivity, Silica-
based Post-wall Waveguide, Metal 3d Printer, RF CMOS, VCO
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L. SEEICTIRZE R TE DBEE KON DFINE I & JE5IE
RHMMB, REWE, AR, AFED. .S
(B 1S e R
Overview of Disaster Resilient ICT R&D and Its Utilization and
Demonstration

Yasunori Owada, Katsuhiro Temma, Goshi Sato, Toshiaki Kuri, Hiroshi
Kumagai, NICT

SRR O TR I R BB ICT2 = |
SRHER. AT, IR ¥ ABHEBEL (NTT)
Movable and Deployable ICT Resource Unit (MDRU) as Emergency
Telephone and Radiophone Switch in Disaster

Yasuo Suzuki, Yoshitaka Shimizu, Atsushi Yamamoto, Satoshi Kotabe,
NTT

3UHEERY b= 2 REBT B L — il E Bl O W JE R 7
JNAHE— FERBCR, IR, hge 8 (RAER)

Relaying Techniques for Realizing Disaster-Resilient Networks
Yuichi Kawamoto, Ryota Sasazawa, Hiroki Nishiyama, Nei Kato, Tohoku
Univ.

4. JEEME AR BRI BT WA ¥ AT L OWFJER S
BB, AFREE R, AU, B I (SER)
Resilient Information Management System in Network-Isolated
Environment after Disasters
Toshiaki Miyazaki, Seiya Kobayashi, Yasuyuki Maruyama, Peng Li, The
Univ. of Aizu
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7 — 2 O $EEVE [ _FAING 7R FEBRTE O3 B B 17 % WA 3o

At the time of the Great East Japan Earthquake in 2011, quite a few ICT
infrastructure suffered catastrophic damage which caused the outage of
ICT services in various areas for a long period of time.

As a lesson learned from the Great East Japan Earthquake, the necessity
of a disaster-resilient network is strongly recognized. This workshop
introduces the latest disaster-resilient network R&D underway in the
Cross-ministerial Strategic Innovation Promotion Program.

F—TU—FCT. W¥E, LYVTYbhy bT—2, JEHIEE.
Ay vary bI—=2, TREv7

Keywords :ICT, Disaster-resilient, Resilient Network, Emergency
Telecommunication, Mesh Network, Ad-Hoc
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Sustainable Chemical Industry Processes by Microwaves

F—Ir A BRBORIE (Z2EEAR) | BeRAHE GRTK)

Organizers : Kazuhiro Iyomasa, Mitsubishi Electric Corp.
Shuntaro Tsubaki, Tokyo Institute of Technology

Ji AR GRTOK)

Chair - Yuji Wada, Tokyo Institute of Technology

1A 7 ORI R OB 7B R © 201 L OV O R B IR PEAL
I i (BEEK)

Paradigm Shift of Microwave Effect: Precisely Selective Activation of
Substrate Molecule

Tohru Yamada, Keio Univ.

2. FHE ] BB X ORI 7oA N A = AD <4 7 1
W7o A%
PEARER] (HRR)
Development of Microwave Conversion Process of Plant Biomass toward

Creation of Sustainable Society
Takashi Watanabe, Kyoto Univ.

AT TPALET T > MBI LRI R
B (=4 7 2 idb?)

Trend of Microwave Chemical Plant and Demand of Huge Power MW
Generator
Yasunori Tsukahara, Microwave Chemical Co., Ltd.
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Sustainable utilization of energy and resources are required in various
industries to achieve SDGs (Sustainable Development Goals) . Rapid
and materials-selective heating enabled by microwaves contribute to
great reduction in energy consumption, emission of industrial wastes
and CO,, as well as small-scale and distributed chemical plants in
various industries in chemistry, catalysis, energy, materials,
metallurgy and biotechnology. Therefore, microwave manufacturing
plant is expected as a new-generation chemical process as well as
microwave application. This workshop provides the latest R&D
trends in utilization of microwaves in chemical industries (e.g.
synthetic organic chemistry, bio-energy, chemical plant) in which
microwave heating application is the most expected as high future
growth fields.

F—U—F:Aruab: A 7R AT < ZFNEH
~4r7aL¥ 75 b

Keywords :Microwave chemistry, Microwave effect, utilization of
biomass, Microwave manufacturing plant
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Leading Edge Technologies for Electron Devices and Circuits

F=IFAYF KAtz EER)
Organizer - Toshiyuki Oishi, Saga Univ.

JiE Fe AL CRORCBERER)

Chair : Hiroki Fujishiro, Tokyo Univ. of Science

SRR SRV GaN HEMTHREZEBH 78 D BUIR &Rk
BOlm = (Ed@, & @Eigenr)
Current Status and Challenges for High-Power GaN HEMT Amplifiers
Kozo Makiyama, Fujitsu Ltd., Fujitsu Lab.

2. A== A ENNY FF y » FREAR NSV V25 DR
DR
KAtz (EEK)

Present Status of Research and Development of Super Wide Bandgap
Electron Devices
Toshiyuki Oishi, Saga Univ.

—

.GaN 7 ¥ I REDET) ¥ T
INFIRERRS (ZZEH)
Device Modeling for GaN HEMTs
Yutaro Yamaguchi, Mitsubishi Electric Corp.
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Research and development of materials and devices is necessary to make
innovative progress for microwave and power circuits/modules. This
workshop introduces on the leading edge electron devices technologies
such as the GaN HEMTs, Ga,0,, diamond devices and the device
modeling.

F—T—F T NV Xy y FREEET TN, TR
BTV T BT TA, FAXESR BRALAT VY
Ay IV

Keywords :Wide bandgap semiconductor electron devices, Device modeling,
Gallium Nitride, Diamond, Gallium Oxide, Millimeter wave
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Foundation of Electromagnetic Simulation — Learning from
Univ. Courses -

A=HTAF  WIREE AL 7 ba=s 2y 3ab—Ya
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Organizer - The Technical Committee on Electronics Simulation Technology,
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Chair - Hiroshi Okabe, Murata Manufacturing Co. Ltd.

1.E—A Y MEAM
KEAE—ER (HK)

Introduction to the Method of Moments
Shinichiro Ohnuki, Nihon Univ.

2. FDTD#:AM
eIl M (EBOR)

Ntroduction to the FDTD Method
Jun Shibayama, Hosei Univ.
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Rapid progress of computer hardware and software enables us
comfortable electromagnetic simulation environment with commercial
simulators. It is difficult to solve problems if we use simulators as a
black box. It is also difficult to prepare time for studying principle of
electromagnetic simulation when the objective of research or
development is applications, in which simulators are used as tools.
The basic principle of electromagnetic simulation, especially about
the method of moments (MoM) and finite-difference time-domain
(FDTD) method, is explained in this course by professors who are
active in the front lines.

F—U—F BRIV —Yay, E—AVME FDTDEE, i
B}

Keywords :Electromagnetic simulation, Method of moments (MoM),
Finite-Difference Time-Domain (FDTD) Method, Principle
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Wireless-LAN Technology Trend

F=AFAF VR I BE (NTT R 2E)
Organizer / Chair: Akira Yamada, NTT DOCOMO

1.1EEES02.11 FE B #e AL o> I ) 1)
HLEHE (NTT)

IEEE02.11 Standardization Trend
Yasuhiko Inoue, NTT

2. Wi-Fi HaLow - IoTJEJH~OWIEE
B (BEmE )

Wi-Fi HaLow - Expectation for the IoT Applications
Toshi Hasegawa, Yokogawa Electric Corp.
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Wireless LANs are becoming increasingly implemented with various
types of devices, and further improvement in speed and correspondence
to various applications are necessary. Enhancement of Wireless LAN
technologies are under standardization at the IEEE 802.11 Working
Group. In this session, technical trends and many types of usage
scenarios concerning the latest wireless LAN technology are introduced.

¥ —7—F:IEEE802.11, IEEE802.11ax, MEFLAN, Wi-Fi.
IEEE802.11ah, HaLOW

Keywords :IEEE802.11, IEEE802.11ax, Wireless LAN, Wi-Fi,
IEEE802.11ah, HILOW




11/J30H (&) Friday, November 30
Room7 (JEmFz—NI—2 3 a v 78l

FR7A

@ AP E 11:30-13:00

INA FRIEEPEI T 2 i b5 > 2 R 5 ki

Tutorial Lecture for Microwave Transistor Circuit Design
Focusing on Bias Circuits

F—AFAF MWE 2018 EREHE
Organizer - MWE 2018 Exhibition Committee

JiE K BEIESE (7832 72 MKFGERD
Chair : Masayuki Kimishima, Advantest Lab.

1. MY VAT RIS BB EE N T AR, DCERFO
ST OWT
BEIESE (7’8 72 MFgeiT)

Static Characteristic and Bias Point, Separation of DC and RF with
Transistor Circuits
Masayuki Kimishima, Advantest Lab.

BHRA TP T U T RAFIIBIT BN T AR B
R (M TRER)

Bias Circuit Design and Procedure for Various Microwave Transistors
Yasushi Ito, Shonan Inst. of Tech.

R FEIREHIBU D IR A T AR D S Ny
HRIEN CRBOK)

Know-How of Bias Circuit Design for Microwave Amplifiers and
Oscillators
Hidehisa Shiomi, Osaka Univ.
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Comprehensive Discussion
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Bias circuits are very essential for microwave transistor circuit design.
It can be said one of most important design matters is the bias circuit.
In the tutorial lecture, the essence of bias circuit design with microwave
transistor circuits including static characteristic and bias point, design
procedure for various microwave transistors, and actual design know-
how and troubleshooting for amplifiers and oscillators is widely
discussed.

FoU—F N TN, A7 0E T IRY, BEG. %
A

Keywords :Bias Circuit, Microwave Transistor, Amplifier, Oscillator
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Basis and Practice for Microwave Amplifier Measurement

F—AFAF  MWE 2018 JEREHE

Organizer : MWE 2018 Exhibition Committee

) B BB (0—7 - ZaTny - Yx8Y)
Chair: Kanna Ibe, Rohde & Schwarz Japan

LA 7 PR R S O BEEE
PHlEREZ GHITE LRR)

Outline of Microwave Amplifier Measurement
Yasushi Itoh, Shonan Inst. of Tech.

2 WA T LU
BIFEEE (F—HA b - 727/0Y—)

Measurement Method and Exsanple
Akihiro Sakurai, Keysight Technologies

3. KRR A

Comprehensive Discussion
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Microwave amplifiers have a lot of measurement items for design
and evaluation. It is difficult to understand all of them. However, we
can’t judge the measurement results unless we understand it. In this
FR7B session, basic measurement items in the microwave amplifier
are introduced. A few points to be noted on of the measurements are
also discussed from a viewpoint of theoretical and practical cases.

F—U— KA 7O, BRATEAHE, $/974—5, I,
MR

Keywords :Microwave Amplifier, -V Characteristic, S Parameter, Gain,
Noise Figure
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BRERANT S [REER] DFSE@EYERGZLET, B2 O HECTELMMSERT228I2XD. B OHAMIIH 3 2 8% RO T
THCEEDBIT, B/ DY OBPHIE N Ol HE WA INE V22T T T, BARNEICH T 2561, BikEr—2X—=Y (http://www.
apme-mwe.org/) \ZHIML T FRETTDOTISHLIIZZ VY, BROTSNZ OLVBRLHL LIFTBYET,

Microwave Exhibition 2018 will be held at Exhibition Hall D in Pacifico Yokohama as a part of MWE 2018 from Wednesday Nov. 28 to Friday Nov.30. More than
400 microwave-related companies from all over the world will exhibit their latest products. Some sessions of the Microwave Workshops 2018 and the Technical
Seminars by Exhibitors will be held at the Exhibition hall. Furthermore, theme seminars and poster sessions related to new field of applications will be also
available in the “MW cafe”. In the “University Exhibition”, many universities and colleges will demonstrate their research activities. These comprehensive events
will 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 technical seminars, please see our website (http://www.apmc-mwe.org/).
We are looking forward to seeing you at Microwave Exhibition 2018 in Yokohama Japan.

HEREXRTEZF—

Technical Seminars presented by Exhibitors of Microwave Exhibition 2018

O 11JJ28H (k) 13:15,14:15,15:15,16 115X 1, %45%
Wednesday, November 28 From 13:15, 14:15, 15:15, 16:15, 45 minutes for each session.

? 11H29H OK) 13:15,14:15,15:15, 16 :15L U, %45%

Thursday, November 29 From 13:15, 14:15, 15:15, 45 minutes for each session.
(P 11H30H (&) 13:15,14:15,15:15K 0, %455

Friday, November 30 From 13:15, 14:15, 15:15, 45 minutes for each session.
JERER— VINERFEY I F—2Y  In Exhibition Hall D

BoRZO MR ALDS, BHA - BB 258 % b NTHANIIZE - BRSO BRICE S 2aH 2 TV 9,

V7 by 7 REHIE & SRR OEEE FELTVE T,

BB, 77T AONFIIOVTIE. F—2AX—= (http//www.apmc-mwe.org/) & T E W,

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 ;/v%ll be scheduled for three days to cover various technical topics. Detailed program has been released in our website ~( http:/www.
apmc-mwe.org/) .
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749 —"J# I-WAVE CORP. FNTAHTIZANYY2—S a0
@74+ TL->— 1-M-C,LID. ORUTIKA TECHNICAL SOLUTION CO., LTD.
71 EF#) Al ELECTRONICS LTD. (EW) B L - &7 - MZEHATRRR B FMEMRER
723y ki ASCOT CO., LTD. ELECTRONIC NAVIGATION RESEARCH INSTITUTE
74 <> R ADAMANT CO., LTD. HhR—K-w4 705y 7#) CASCADE MICROTECH, INC.
7 K74 L Z % ADFOREST INC. @)1 BESERT - KAWASHIMA MANUFACTURING CO., LTD.
7+O%7 - FIN1 £ X#) ANALOG DEVICES, INC. BIFEE T ITM KANSAI DENSHI INDUSTRY CO., LTD.
7 N#  ABA. CO., LTD. RRIRE FICARRE
FANIF - T4 AVERNA TECHNOLOGIES INC. KANTO ELECTRONICS APPLICATION AND DEVELOPMENT INC.
#97 L7y 7 X AMTECHS CORP. GigalLane Co., Ltd. GIGALANE CO., LTD.
@7 —I7> K45 — R&KCO., LTD. *— LK KEYCOM CORP.
RFtestLab®) RFTESTLAB CO., LTD. ¥—#%4 k- F2/0Y—(F) KEYSIGHT TECHNOLOGIES, INC.
RF Morecom Corea Co., Ltd. MWF¥v> Ky 7XXFLX CANDOX SYSTEMS INC.
TIVET v 7 ARUMOTECH CORP. WRESH KYOKUTO BOEKI KAISHA, LTD.
TUYR - U wINUM ANSYS JAPAN KK. COPPER MOUNTAIN TECHNOLOGIES
7)Y ANRITSU CORP. #2457 QUALTEC CO., LTD.
E&CI> =71 > 7@ E&C ENGINEERING K.K. SR> V=7V Y Y27 LM KEISOKU ENGINEERING SYSTEM CO., LTD.
17— ~@a> INNERTRON CO., LTD. KOA#) KOA CORP.
1./5 v 7 INNOTECH CORP. A EETERRZRAT  KOZO KEIKAKU ENGINEERING INC.
1 —70=Z %X EPRONICS CO., LTD. I ESIERT  KODEN ELECTRONICS CO., LTD.
1+t WICERACO., LTD. JZEYH—F# COSMO RESEARCH CORP.
WIPL-D (Japan), Inc. WIPL-D (JAPAN), INC. Komax Japan#) KOMAX JAPAN K.K.
WIN Semiconductors Corp. #3427~ COMCRAFT CORP.
(—B) FEH ¥ 27 LR AHEERIE  JAPAN SPACE SYSTEMS a->X7%7./8Y—@ CORNES TECHNOLOGIES LTD.
Aec Connectors Co., Ltd. (TAIWAN) AEC CONNECTORS CO., LTD. HBR L SUPER  SAKAGAMI SEISAKUSHO LTD.
WI—1—71— AETINC. =544 SANEI-KIKAI CO., LTD.
I FI¥ EIGHT KOUGYOU CO., LTD. # L5y 70 SUMTEC, INC.
#HAMT  AMT, INC. @4 >4 > SANKEN CORP.
MTX+-4—+7—JL SER.CORP B> X7y 7)Y —F1>% SYSTEC RESEARCH INC.
AWR Japan@®) (F>aFIA >R VI A Y) BT MITSUBISHI ELECTRIC CORP.
AWR JAPAN K.K. (NATIONAL INSTRUMENTS) SHANGHAI HUAXIANG COMPUTER COMMUNICATION ENGINEER, CO., LTD.
NECX v h7—% - £>## NEC NETWORK AND SENSOR SYSTEMS, LTD. T4 JUNKOSHA INC.
NSI-MI ¥ + /¥4 NSI-MI JAPAN CO., LTD. #E% SHOSHIN CORP.
NXPS v /N, U Fv— KU F—ILITE—F 4 — - v /M) HHEEY —E X#) SHINKO PHOTO SERVICE CO., LTD.
NXP JAPAN LTD. / RICHARDSON RFPD JAPAN HETEE SUSUMU CO., LTD.
IXEAIXH NPS,INC. 2% 7EFH STACK ELECTRONICS CO., LTD.
IL-7—ILI 76 M-RF CO., LTD. FRESTEM SUMITOMO ELECTRIC INDUSTRIER, LTD.
T L - 1 — - I MELINC. KIHMEZT%6) DAIKEN CHEMICAL CO., LTD.
IL-I—-TJ1z—0 MAJCO, LTD. 2%Fy 7 TAKITEK KK
LPKF Laser & Electronics#) LPKF LASER & ELECTRONICS K.K. HZEEIIIEF TAMAGAWA ELECTRONICS CO., LTD.
B EMZEAT  OSHIMA PROTOTYPE ENGINEERING CO., LTD. hREFH CHUO ELECTRONICS CO., LTD.
AT v o077 —7 ORIENT MICROWAVE CORP. FRREFIEM CHUO DENSHI KOGYO CO., LTD.
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TSS# TSS CO., LTD.
71 ITXI XY /8> TSSJAPAN, CO.
TPlus#) T PLUS CO., LTD.
7+ TXF7 % /0¥ — DIGITAL SIGNAL TECHNOLOGY, INC.
72 RAZ %X TEKTRONIX JAPAN
@7~ 7a—7 TECHNOPROBE CO., LTD.
#7 /34 X DEVICE CO., LTD.
KRR, RREHB7ETI -2 3 >0
TOKYO KEIKI INC. / TOKYO KEIKI AVIATION INC.
RRIEHERMH TOTOKU ELECTRIC CO., LTD.
®ILAZ% TOHOKU UNIV.
R¥AT 1y 7@ TOYO MEDIC CO., LTD.
ETI##) TOMOE ENGINEERING CO., LTD.
BAIV—257 M7 7146 NIPPON AIRCRAFT SUPPLY CO., LTD.
HAI 7@ W. L. GORE & ASSOCIATES, CO., LTD.
BASEKE NIHON KOSHUHA CO., LTD.

HAEK I NIHON DEMPA KOGYO CO., LTD.

BAFY 3 F IS > XVIL XY  NATIONAL INSTRUMENTS JAPAN CORP.

HAES—T%# NIPPON PILLAR PACKING CO., LTD.

BAZ 71 7L NIHON RADIALL K.K.

WZ2—*FZNAILREIANZIT—FKL -3
NEW METALS AND CHEMICALS CO., LTD.

)% v by TJL NETWELL CORP.

#7752 /AY— NOAH TECHNOLOGY CORP.

#FET 2/ NODA TECHNO CO., LTD.

BIAS CIRCUIT BIAS CIRCUIT

NA IR HISOL, INC.

/N1« 7 /0¥ — HI-TECHNOLOGY TRADING, INC.

NAFy70-—NILILY7 hOZT XM
VITEC GLOBAL ELECTRONICS CO., LTD.

Park Electrochemical Corp. PARK ELECTROCHEMICAL CORP.

WINF Y=y T Y XTLxy NT— 7 XBARMRHR
PANASONIC SYSTEM NETWORKS R&D LAB. CO., LTD.

(#Piezo Studio PIEZO STUDIO INC.

E—7+1—IL# PTMCORP

7735 K#¥ FARAD CORP.

TH—=LIT7I8—=/"HAF—K- 24707 v I8
FORM FACTOR / CASCADE MICROTECH

#7 ER FUJI DENKA, INC.

BEMER  FUSOH SHOJI CO., LTD.

#FC&BH) FURUKAWA C&B CO., LTD.

Frontlynk Technologies Inc. FRONTLYNK TECHNOLOGIES INC.

NAF /83— VEGA TECHNOLOGY INC.

N72—+33# VECTOR SEMICONDUCTOR CO., LTD.
v{7AY1—7 EY3> MICROWAVE VISION

v{7AY 1 -7 777 ~J)—# MICROWAVE FACTORY CO., LTD.
FXHE MARUBUN CORP.

2y UM MITS ELECTRONICS

Z# B SPC ELECTRONICS CORP.

=EE#I =7 UM MITSUBISHI ELECTRIC ENGINEERING CO., LTD.

REBESM MIDORIYA ELECTRIC CO., LTD.

BI=H—*%v k33I/v%  MINI-CIRCUITS YOKOHAMA, LTD.
ZEEHH MEIHO ELECTRONICS CO., LTD.

METALLIFE, Inc.

#E—7v % MODECH INC.

#ZFHE7T v 7#) MORITA TECH CO., LTD.

IIF= 51 7/L4) YAMASHITA MATERIALS CORP.

a7 T U¥EHER  YUETSU SEIKI CO., LTD.

=34 YOKOWO CO., LTD.

HEREFHTH YOKOHAMA DENSHI SEIKO CO., LTD.
LANJIAN ELECTRONICS

EE4Z  RIKEI CORP.

EMES5EM RIKEN DENGU SEIZO CO., LTD.

') 1—7v %2 RYUTECH CORP

HRFEZRGH REPIC CORP

AY+—XY v/ 4 >a—KL—7y K ROGERS JAPAN INC.
A—F 227y - Y+ /X4 ROHDE & SCHWARZ JAPAN
#7 HBERT  WAKA MANUFACTURING CO., LTD.

FMIN@IETHMH WAKOH COMMUNICATION INDUSTRIAL CO., LTD.

[Z%& - Bk —7-]

CQitikR#E® RF7—JL K CQ PUBLISHING CORP.

TRIVY A=~ X =2 3 C$iE+#  APERZA INC. / AUTOMATION NEWS

M1 >34 BWFETOL Y FE INCOM CO., LTD.

BTIEMC EBIE #ZIEMEARER

ELECTROMAGNETIC ENVIRONMENT TECHNOLOGICAL INFORMATION

MAGAZINE
(—1t) EFEHEEFS IEICE

IEEE MTT-S

[REHRED - ]

7 ZE k> GRAVITON INC.
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3J MICROWAVE

A1 MICROWAVE LTD.
AARONIA AG

ACCEL-RF CORP.
ACEWAVETECH CO., LTD.
ADANT TECHNOLOGIES INC.

CIAO WIRELESS INC. EPX MICROWAVE, INC.
CINCH CONNECTIVITY SOLUTIONS ERNI ELECTRONICS K.K.
C-LEC PLASTICS, INC. ERZIA HQ.
CML ENGINEERING SALES, INC. ERZIA TECHNOLOGIES
COBHAM ADVANCED ELECTRONIC SOLUTIONS ESSEX X-RAY & MEDICAL EQUIPMENT LTD.
COBHAM ANTENNA SYSTEMS, MICROWAVE ANTENNAS ETG CANTEQ
ADMOTECH INC. COBHAM MICROWAVE ETL SYSTEMS LTD.
ADSANTEC (ADVANCED SCIENCE AND NOVEL TECHNOLOGY, COBHAM SIGNAL & CONTROL SOLUTIONS, EATONTOWN ETM ELECTROMATIC INC.
CO., INC.) COBHAM SIGNAL & CONTROL SOLUTIONS, PLAINVIEW EUVIS, INC.
ADVANCED MICROWAVE, INC. COBHAM-CONTINENTAL MICROWAVE & TOOL CO., INC. EXODUS ADVANCED COMMUNICATIONS

ADVANCED TECHNICAL MATERIALS, INC.
AEMI

AEROCOMM

AEROTEK CO., LTD.

AET ASSOCIATES, INC.

AFT MICROWAVE GMBH

AGILE MICROWAVE TECHNOLOGY INC.

Al TECHNOLOGY, INC.

AKON INC.

ALDETEC, INC.

ALTAIR ENGINEERING, INC.

ALTAIR TECHNOLOGIES, INC.

ALTRONIC RESEARCH, INC.

AMERICAN MICROWAVE CORP.

AMERICAN TECHNICAL CERAMICS
AMPERE INC.

AMPLEON

AMPLITECH, INC.

AMTI MICROWAVE CIRCUITS

ANADYNE, INC.

ANAPICO, LTD.

ANAREN COMMUNICATIONS CO., LTD.
ANOKIWAVE INC.

ANTENNA RESEARCH ASSOCIATES INC. (ARA INC.)
ANTERAL

API TECHNOLOGIES CORP.

API TECHNOLOGIES CORP. (INMET & WEINSCHEL)
API TECHNOLOGIES CORP. (MARLBOROUGH)
APOLLO MICROWAVES LTD.

APPLIED SYSTEMS ENGINEERING, INC.
APPLIED WIRELESS ID (AWID)

ARRA, INC.

ART-FI SAS

ARTWORK CONVERSION SOFTWARE, INC.
ASB (ADVANCED SEMICONDUCTOR BUSINESS, INC.)
ASTRONICS TEST SYSTEMS

ATLANTA MICRO, INC.

ATLANTIC MICROWAVE LTD.

AVX CORP.

B&Z TECHNOLOGIES

BABCOCK, INC. (MICROSEMI)

BARRY INDUSTRIES INC.

BEREX CORP.

BIRD ELECTRONIC BRAND PRODUCTS
BIRD TX RX SYSTEMS BRAND PRODUCTS
BIRD X-COM SYSTEMS BRAND PRODUCTS
BOWEI INTEGRATED CIRCUITS CO., LTD.
BROADWAVE TECHNOLOGIES, INC.

BSC FILTERS LTD.

CANQIN TECHNOLOGY

CARLISLE INTERCONNECT TECHNOLOGIES - TENSOLITE /

CONNECTING DEVICES INC.

CARLISLE INTERCONNECT TECHNOLOGIES - THERMAX,

JERRIK, TRI-STAR
CERNEX, INC.
CHARTER ENGINEERING, INC.

COBHAM-LANSDALE

COILCRAFT, INC.

COLEMAN MICROWAVE COMPANY

COM DEV INTERNATIONAL LTD.

COMMUNICATIONS & POWER INDUSTRIES LLC

COMOTECH CORP.

COMTECH PST CORP.

COMTECH XICOM TECHNOLOGY, INC.

COPPER MOUNTAIN TECHNOLOGIES

CORNING GILBERT INC.

CORRY MICRONICS, INC.

CPI LLC, ANTENNA SYSTEM DIVISION

CPI LLC, BEVERLY MICROWAVE DIVISION

CPI LLC, COMMUNICATIONS & MEDICAL PRODUCTS
DIVISION

CPI LLC, MALIBU DIVISION

CPI LLC, MICROWAVE POWER PRODUCTS DIVISION

CPI LLC, SATCOM DIVISION

CRANE ELECTRONICS, INC. MICROWAVE SOLUTIONS

CROVEN CRYSTALS, WENZEL INTERNATIONAL, INC.

CST-COMPUTER SIMULATION TECHNOLOGY AG

C-TECH CO., LTD.

CUMING MICROWAVE CORP.

CUSTOM MICROWAVE COMPONENTS, INC.

CUSTOM MICROWAVE, INC.

CUSTOM MMIC DESIGN SERVICES, INC.

DAICO INDUSTRIES, INC.

DB CONTROL

DELPHI CORP.

DIAMOND ANTENNA & MICROWAVE CORP.

DITOM MICROWAVE, INC.

DIVERSIFIED TECHNOLOGIES, INC.

DONGIN TECHNOLOGY INNOVATION CO., LTD.

DORADO INTERNATIONAL CORP.

DOW-KEY MICROWAVE CORP.

DREAM CATCHER

DRONESHIELD LLC

DS INSTRUMENTS

DYNAWAVE, INC.

E2V RF POWER

E2V SEMICONDUCTORS

EAGLE

ECLIPSE MICROWAVE, INC.

ELBIT SYSTEMS EW AND SIGINT

ELECTROMAGNETIC TECHNOLOGIES INDUSTRIES, INC.

(ET INDUSTRIES)
ELECTRONICS RESEARCH, INC.
ELMIKA UAB.
ELVA-1 MICROWAVE HANDELSBOLAG
EMCORE CORP.
EMHISER MICRO-TECH / EMHISER RESEARCH, INC.
EMITE ING.
EMPOWER RF SYSTEMS, INC.
ENDRUN TECHNOLOGIES
ENSIGN POWER SYSTEMS, INC.
EOSPACE INC.

29

EXODUS DYNAMICS

FARRAN TECHNOLOGY

FCT ELECTRONIC GMBH

FERRITE MICROWAVE TECHNOLOGIES
FERRITE MICROWAVE TECHNOLOGIES, LLC
FLANN MICROWAVE LTD.

FOCUS MICROWAVES INC.

GAPWAVES AB

GENERAL DYNAMICS SATCOM TECHNOLOGIES
GEOSYNC MICROWAVE, INC.

GERLING APPLIED ENGINEERING, INC.
GIGALANE CO., LTD.

GIGA-TRONICS, INC.

GOWANDA ELECTRONICS CORP.
HEATWAVE LABS, INC.

HONGKE MICROWAVE COMMUNICATION CO., LTD.
HRL LABORATORIES, LLC.
HUBER+SUHNER AG

HXI, LLC

IDS INGEGNERIA DEI SISTEMI S.PA

IF ENGINEERING CORP.

IMST GMBH

INNOGRATION CO., LTD.

INNOSENT GMBH

INSTRUMENTS FOR INDUSTRY

INSULATED WIRE, INC.

INTEGRA TECHNOLOGIES INC.

INTEGRAND SOFTWARE, INC.

IPP (INNOVATIVE POWER PRODUCTS, INC.)
IROM TECH. INC.

IRT TECHNOLOGIES

ISOLATION PRODUCTS, INC.

IW (INSULATED WIRE, INC.)

IXBLUE S.A.S. (PHOTONIC SOLUTIONS BUSINESS UNIT)

J MICROTECHNOLOGY, INC.

JACKSON LABS TECHNOLOGIES, INC.

JFW INDUSTRIES, INC.

JOHANSON MANUFACTURING CORP.
JOYMAX ELECTRONICS CO., LTD.

JYEBAO CO., LTD.

K&L MICROWAVE, INC.

KMIC TECHNOLOGY, INC.

KNOWLES CAPACITORS

KRATOS GENERAL MICROWAVE ISRAEL CORP.
KUHNE ELECTRONIC GMBH

L3 COMMUNICATIONS, ELECTRON DEVICES
L-3 COMMUNICATIONS, ELECTRON DEVICES

L-3 COMMUNICATIONS, ELECTRON TECHNOLOGIES, INC.

L-3 COMMUNICATIONS, NARDA-MITEQ
L3 Electron DEVICES

L3 NARDA-ATM

L3 NARDA-MITEQ

LADYBUG TECHNOLOGIES LLC
LIBERTY TEST EQUIPMENT

LIEDER DEVELOPMENT INC.

LINK MICROTEK LTD.



LINWAVE TECHNOLOGY LTD.

LINX TECHNOLOGIES, INC.

LOGUS MICROWAVE

LOGUS MICROWAVE CORP.

LUN'TECH

MACOM TECHNOLOGY SOLUTIONS HOLDINGS, INC
(MACOM)

MAGUS (PTY) LTD.

MARKI MICROWAVE, INC.

MASSACHUSETTS BAY TECHNOLOGIES

MAURY MICROWAVE CORP.

MEGA INDUSTRIES, LLC

MEGAPHASE LLC

MEGGITT SAFETY SYSTEMS INC.

MEGIQ

MERCURY SYSTEMS, INC.

MEURO MICROWAVE CORP.

MICIAN

MICIAN GMBH

MICRO LAMBDA WIRELESS, INC.

MICRO-COAX INC.

MICROLAB/FXR

MICROPHASE CORPORATION

MICRORAD

MICROSEMI (IH AML COMMUNICATIONS INC.)

MICRO-TRONICS

MICRO-TRONICS INC.

MICROWAVE AMPLIFIERS LTD.

MICROWAVE CIRCUITS, ADIVISION OF GOWANDA-BTI, LLC.

MICROWAVE COMMUNICATIONS LABORATORIES, INC.
MICROWAVE DEVELOPMENT LABORATORIES, INC.
MICROWAVE DYNAMICS

MICROWAVE ENGINEERING CORP.
MICROWAVE PHOTONICS SYSTEMS, INC
MICROWAVE SOLUTIONS, INC.
MICROWAVE TECHNOLOGY

MICROWAVE TECHNOLOGY INC.
MICROWAVE VISION

MILLIMETER WAVE PRODUCT INC.
MILLIMETER WAVE PRODUCTS, INC.
MILLITECH CORP.

MINI-CIRCUITS

MINI-CIRCUITS LABORATORY, INC.
MI-WAVE ~ MILLIMETER WAVE PRODUCTS INC.
MODCO, INC.

MODELITHICS INC.

M-PULSE MICROWAVE, INC.

MTC, INC.

MTI WIRELESS EDGE LTD.

MTI-MILLIREN TECHNOLOGIES, INC.

MVG INDUSTRIES

NARDA SAFETY TEST SOLUTIONS GMBH
NEWFASANT

NEXTEK, INC.

NOISEWAVE CORP.

NSI-MI TECHNOLOGIES, LLC.

NUHERTZ TECHNOLOGIES, LLC

OML, INC.

OMMIC

OMMIC SAS

OMNIYIG, INC.

ORBIT/FR

ORBITAL ATK, INC.

OSCILLOQUARTZ SA

PANDECT PRECISION COMPONENTS LTD.
PARK ELECTROCHEMICAL CORP.

PARTRON CO., LTD.

PASSIVE PLUS, INC.

PASTERNACK ENTERPRISES, INC.

PENN ENGINEERING COMPONENTS, INC.

PHYCHIPS INC.

PICO TECHNOLOGY

PILKOR ELECTRONICS CO., LTD.

PIVOTONE COMMUNICATION TECHNOLOGIES, INC.

PLANAR MONOLITHICS INDUSTRIES, INC.

PMI (PLANAR MONOLITHICS INDUSTRIES, INC.)

POLE ZERO CORP. (MPG)

POLYFET RF DEVICES

POLYPHASER CORP.

PRECISION CONNECTOR, INC.

PRESIDIO COMPONENTS, INC.

PRISM COMPUTATIONAL SCIENCES, INC.

PULSAR MICROWAVE CORP.

PULSAR PHYSICS

QORVO INC.

QUEST MICROWAVE INC.

QWED SP. ZO. O.

RADAR TECHNOLOGY, INC.

RADITEK, INC.

RAKON

RAKON LTD.

REACTEL, INC.

RELCOMM TECHNOLOGIES, INC.

RESOTECH, INC.

RF CIRCULATOR ISOLATOR, INC. (RFCI)

RF LAMBDA, INC.

RF MORECOM COREA CO., LTD.

RFHIC CORP.

RFIC SOLUTION INC.

RFUW ENGINEERING, LTD.

RH LABORATORIES, INC.

RLC ELECTRONICS, INC.

ROGERS CORP. ADVANCED CONNECTIVITY SOLUTIONS

ROGERS CORPORATION.ADVANCED CONNECTIVITY
SOLUTIONS

ROSENBERGER HOCHFREQUENZTECHNIK GMBH & CO. KG

RS MICROWAVE COMPANY, INC.

SAGE MILLIMETER, INC.

SAIREM

SANGSHIN ELECOM CO., LTD.

SAWNICS INC.

SCHMID & PARTNER ENGINEERING AG

SCIENTIFIC MICROWAVE CORP.

SECTOR MICROWAVE INDUSTRIES, INC.

SHANGHAI HEXU MICROWAVE TECHNOLOGY CO., LTD.

SIERRA MICROWAVE TECHNOLOGY, L.L.C.

SIGNALCORE, INC.

SILICON RADAR GMBH

SILVUS TECHNOLOGIES, INC.

SIVERS IMA AB

SMITHS INTERCONNECT ASIA

SONOMA INSTRUMENT CO.

SONOMA SCIENTIFIC, INC.

SPACEK LABS, INC.

SPECTRUM ELEKTROTECHNIK GMBH

SPINNER

SPIRENT COMMUNICATIONS

STANGENES INDUSTRIES, INC.

STEATITE Q—PAR ANTENNAS

STRATEDGE CORP.

SUNG WON FORMING

SUNNY ELECTORONICS

30

SV MICROWAVE INC.

SWISSTO12

SYLATECH LIMITED

SYNERGY MICROWAVE CORP.

SYNQOR, INC.

TACONIC CO., LTD.

TECH-X CORP.

TELEDYNE COAX SWITCHES

TELEDYNE DEFENCE

TELEDYNE E2V

TELEDYNE LABTECH

TELEDYNE LABTECH LTD.

TELEDYNE LECROY JAPAN CORP.

TELEDYNE MICROWAVE SOLUTIONS

TELEDYNE RELAYS

TELEDYNE STORM MICROWAVE

TELWAVE, INC.

TEMEX-CERAMICS

TENSORCOM INC.

TERASENSE GROUP INC.

TERAXION INC.

THIN FILM TECHNOLOGY CORP.

TIMES MICROWAVE SYSTEMS

TLC PRECISION WAFER TECHNOLOGY, INC.

TMD TECHNOLOGIES LTD.

TMY TECHNOLOGY INC.

TRAK MICROWAVE CORP.

TRAK MICROWAVE LTD.

TRANSCOM, INC.

TRU CORP.

TYDEX

UNIVERSAL MICROWAVE COMPONENTS CORP.

UNIVERSAL MICROWAVE TECHNOLOGY, INC.

VAUNIX TECHNOLOGY, CORP.

VECTOR TELECOM PTY LTD.

VECTRAWAVE SA

VECTRON INTERNATIONAL

VECTRON INTERNATIONAL, INC.

VENTURETEC MECHATRONICS

VIDA PRODUCTS, INC.

VIPER RF

VIRGINIA DIODES, INC.

VIVA TECH LTD.

VUBIQ NETWORKS INC.

WAINWRIGHT INSTRUMENTS GMBH

WASA MILLIMETER WAVE AB.

WEINSCHEL ASSOCIATES

WEINSCHEL ASSOCIATES, INC.

WENZEL ASSOCIATES, INC.

WERLATONE, INC.

WIDE BAND SYSTEMS, INC.

WIN SEMICONDUCTORS CORP.

WIRELESS TELECOM GROUP INC.

WOLFSPEED (A CREE COMPANY)

WORK MICROWAVE GMBH

XI'AN HENGDA MICROWAVE TECHNOLOGY DEVELOPMENT
COMPANY

XSIS ELECTRONICS, INC.

YANTEL CORP.

1 > 7 X (IMCTH CO., LTD.)
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