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WFZERCR-OMEEE (330) : An antenna that can enhance the communication characteristics of
mobile wireless devices has been developed. The antenna has achieved the targets that
it can be used at multi-polarization in multi-frequencies, its return loss characteristic
is 10 dB or more, its half power beam width is 100 degrees or more, its radiation gain
is 1 dB or more, its axial ratio is 3 dB or less, its size is /10 or less, it can be
fed by coaxial cables directly without any baluns and impedance matching circuits, it
isnot affected by metal plates locating closely. Those characteristics have been verified

by testing the prototype antennas in practice

AT TE B
(SFEHANL 0 )
[ER5 Y R & Bt
2009 4EJE 7, 000, 000 2,100, 000 9, 100, 000
2010 4EJE 9, 600, 000 2, 880, 000 12, 480, 000
2011 4EJ&E 2, 000, 000 600, 000 2, 600, 000
2012 4EJE 1, 900, 000 570, 000 2,470, 000
AR
o Et 20, 500, 000 6, 150, 000 26, 650, 000

WHges5 8 . 158

g OS5 - MIH - BREFLH, @8E - xy hU—27 T

F—U— R BENEE, MY T, w47l S VKR, BEAREEREE, XX
A

1. WFZEBRAE S DAY 5 | UF4E, RFID %0 PDA, #5#5 R, GPS 0T v



T MR AR R & OB AR E L LT
DN, THEROBAEZIRE- B 005, 5 F
EZEMTERNWRE, NeA 747 3%
HIENLELS DD, —HT, AXRBRZDLS
TR R ORISR O D ERITH~EmE -
Tkh, (1) BELAXLRITHED, 1C F
HAEZESCROFR 7 v M HEY XTI
AL—AZT 7y FLATERR, (2) KEE®
DFRT — 272 P BB IR 7 L — Y
T A X L ATELE, (3) mEE, &g CTH
FOBEZ RN L OERE, 7 SR
TRAEEOBERIEEHM 72 < LTESEB L
ZRNHDIEINY TH D,

2. WO HBY

HE #5705 2 U P 2 F U7 SRR i R
DB OEZERFEEZ ESED, BHRT
DO IT UKL DB NRSERT T T T D
Bl Z B E LT 5D, iif, RFID A~ —
N7 3BT UO LT D LSRR MR
HURNE L L TWD, 2k < witbfok
NEHEEERBEOREICHE VT, BE
DOIERENE, B2 b @il b, KREESARERS
NREXFEHLFETH D, AL, b0
RIEZ 7 T T OMEGEORB S b ikE
ERALOE LTS, 9. (DB X
OZENRNE L, () BT U %2 A
L. (3) A A RE 2SIV, (4) /NS i 7
T ORFEEIT O WIT, REESCE
AL T T T ORREEITHET, ER
BEHBANICOLOEE>EHEOT 77
AT 5, HEIZ, EFRLERICOARET
T ORI L kT,

3. WHFED ik

KRFZEIIR D 3 2T v FIEPE A B AT
AT L7z,

F9°. (DUHF #rb~ A 7 e 2380 T
FIRAREZR . R MVET T F DOZAZNERD
g, UL, REEEO S #EE, ZnE T
IR BE ORI LT T Th D
TOAARNRNATGNT T HERELE LT
BRI al—2a itk viToT-,

W, )7 a RAZNA F )T T TR
WZIE, R &V D ATREMERFET D 2 &

ZRWEZL, PMTHEREETH Y LB,

Wi & AN A2 7 o7 T oS
LT o717,

F7-. Q) LI ETT. ERIRILB I OVE
B E K MR DS LS RIRE & e o 727
TF &, HRREZFOFE FITWEE T/NVEYE L
7=

&#BIZ, @7 T T OEREOBIZITR
R, IEEITEOME LA, TR
BB LA B —F o ZEWEE DT
T A~DOAIAIE E N TED KA T,
W, ISR OB T 2T H

DA,

FRE) S (@) O HFIEICB N T, &
T RT3 L C W BRAOEh VR B 2 BRAR L
7R B BRFICHL D fTe & RIFEIC, BUET T
TEHAWT, ERABviRL, ERAEEZICS
A TEHFFETFIECTHLY FLA T,

4. WFFERkR

BRI B 2 o3 ICHEIE L 72 3 © SR R
WCHESEBREZIEmLIZZ L T, £, (1)
TUTFEL A RO A X2 XY
ZAZ N R FFE OB FiEE2 R niZ L
oo Flo, BHEREE L, MERARIRRT T
FT LA ME, FRIEEEETIINT LA
Y hERWEL, INUYBIZEREL LT,

AT, (2) PR & BRI 25 3 J8 3 2L |k
DO JE PR TR D T T F OB
WZRED U7, MRIEIE. sk 3dB LAF % =k
LTEY ., EHRWERED R LU R
-20dB LA F &R L=, W2, EAREZIE.
JERE T L, EREOAEEFIET L L
WAREIR T VT T ~ERIBSEDLHENTE
7=

Fio, Q) AR R, V¥ —
0 AR ST T FREIRFE O E F I,
LD IERITEE K 20% D/ N T T D
BRFSICRBI Lz, Zhud, BEET T &
REOT T TEMEEBE LN, T T
1NDOESINEED 1/10 LI F&EER L L
W25,

wZI, () PR (RF72) &
A B — X AR & T iR TR
ERELL, ZOREFEEBRATLZ LT,
N—TT T FTThY NG, RIS XS
DEBERET LI ENREL 2D, FIZ, /b
Bb, BEO, HEHIEO T ROBRIZEH L
gD, BT AERNT T FICE XD
WREPRWT R L, 2F0, —
WX, V=TT T EEE N TFT
VT OT Iy REORRICIEESES L
PHRENLILT LD TH LM, HiEEZDE F
W2 =TT T OB, 777 Rl
DFER B ARBESELZ LI L, =
OREEIC T REZIMZ D Z & T, THESREO%
BRI D L A AREIC LT,

O TEARIE, B2 L OIFNFIER
KIC X v EZERbichIT =B EED TWVWD,
Fo, ENRRDO LI NETV v UL
LAF 7 )uY— TU— NBEHFEESE
T HICE STz, WHEAROFEMIT, EHIRSH
FSCRENESN CORFTFHGE Lo, [ERRAE
Hefh G5 LEL L TORELITo T2,

5. FreREiRLE
(BFgEfFeE . WFFE s K ONEEAF TR 1
1T TR



Uessamse) R 1414

(1)

(2)

(3)

(4)

(5)

(6)

(7

Mayumi Matsunaga, “A  Dipole-Fed
Multi-Band Spiral Antenna”
Proceedings of 2013 IEEE International
Symposium on Antennas and Propagation
EHeH, foRikiE, 2013

Mayumi Matsunaga,

“A  Dipole-Fed
Spiral
Including a Coaxial Feeding Element”
Proceedings of the Seventh European

Multi-Polarization Antenna

Conference on Antennas and Propagation,
#weA, 2013, pp. 3802 — 3805

Mayumi Toshiaki
“A Multi-Polarization

Matsunaga and

Matsunaga,
Multi-Band Cross Spiral Antenna for
Mobile

Proceedings of

Communication Devices”
the
Symposium on Antennas and Propagation
HEeA, 2012, pp. 299 - 302
http://ieeexplore. ieee. org/stamp/sta
mp. jsp?tp=&arnumber=6393911&isnumber
=6393716

Mayumi

International

Toshiaki
Matsunaga, “A Dual-Polarization
Single-Layered Antenna for GPS and ISM
Bands” , of 2012 IEEE
International Symposium on Antennas
and Propagation, ##if, 2012, pp. 1 -
2

DOI:10. 1109/APS. 2012. 6349182

Kenji Kakemizu and
Toshiaki Matsunaga,

Matsunaga and

Proceedings

ayumi Matsunaga,

“A cross shaped

spiral antenna radiating
omnidirectional circularly and
linearly polarized waves” , IEICE

Electronics Express, #@cf, Vol. 9,
No. 4, 2012, pp. 256262

DOI: 10.1587/elex. 9. 256

Mayumi Matsunaga, Toshiaki Matsunaga
and  Masanori Nakano, “Indoor
propagation analysis considering
inhabitants” , IEICE  Electronics
Express, ##if, Vol. 8, No. 21, 2011,
pp. 1795-1800

DOI: 10.1587/elex. 8. 1795
Mayumi Matsunaga, Toshiaki Matsunaga
and Masanori Nakano, “Modelling and

Measurement Techniques for
Propagation of Indoor Wireless
Communications Considering the
Building’s  Structure and Human
Bodies” , Proceedings of 2011

Loughborough Antennas and Propagation
Conference, #gif, 2011, pp. 1 — 4

€))

9)

DOT:10. 1109/LAPC. 2011. 6114047

Mayumi Matsunaga, Kenji Kakemizu,
Massimo Candotti and T. Matsunaga,
“An Omni-Directional
Multi-Polarization and
Multi-Frequency Antenna”

Proceedings of 2011 IEEE International
Symposium on Antennas and Propagation
#miA, 2011, pp. 2765 — 2768
DOI: 10.1109/APS. 2011. 5997099
Mayumi Matsunaga, Toshiaki Matsunaga,
Massimo Candotti and Kazufumi Inomata,
“A Study of Electromagnetic Wave
Propagation for the Estimation of
Human  Density inside  Rooms”
Proceedings of Computer Science and
Information Technology, ##if, Vol.
5, 2011, pp. 64 — 69
http://www. ipcsit. com/vol5/11-1CCCM2
011-A040. pdf

(10)Mayumi Matsunaga, Kenji Kakemizu,
Massimo Candotti and Toshiaki
Matsunaga, “AMulti-Polarization and

Multi-Frequency Single Layered Planar
Antenna” , Proceedings of the Fifth
European Conference on Antennas and
Propagation, #@tf, 2011, pp. 647 —
650
http://ieeexplore. ieee. org/stamp/st
amp. jsp?tp=&arnumber=5782508&1isnumb
er=5780481

(11)Mayumi Matsunaga, Toshiaki Matsunaga,

(12)Mayumi

“Electromagnetic Waves Propagating
Around Buildings” , INTECH, Wave
Propagation, #&@tA, 2011, pp. 553 -
570
DOI: 10.5772/13587
Matsunaga and Toshiaki
Matsunaga, “An  Analysis of the
Electromagnetic Waves Propagating
inside Rooms in which People
Exist” , Proceedings of TENCON 2010
IEEE Region 10 Conference, A,
2010, pp. 880 - 883
DOI: 10.1109/TENCON. 2010. 5686563

(13)Mayumi ~ Matsunaga and  Toshiaki
Matsunaga, “A New Design of Circular
Polarized Planar Antennae”
Proceedings of 2010 International
Conference on Broadband, Wireless
Computing, Communication and
Applications, % &t & , 2010, pp.
612-615

DOT: 10. 1109/BWCCA. 2010. 142

(14) Tsuyoshi Matsuoka, Tatsuya Oshinomi,

Mayumi Matsunaga, Toshiaki Matsunaga,
“A Measurement Method of Electrical




Parameters of Dielectric Materials by
Using Cylindrical Standing Waves”
Proceedings of the 2009 International

Symposium on Antennas and Propagation,

A, 2009, pp. 584 — 587
http://ap-s. ei. tuat. ac. jp/isapx/200
9/pdf/1242. pdf

(%K) G

(1) KEHRZE, KR, v—77 o7
INEURIZ BT B 7 0 2 L— TR DAL
P, ETIEWIEE s AR E B E R
BF7e4s, 20134203 H 16 A, FH KT

(2) HERFsE, RAKFIB, RAakEHZE, il 1
%, BN T AEEOE T L D EEMN
BLOELOERASH, BBRIERAT 1«
TR OE RN RS, 2013 45 01 A 30
H, REAR:

(3) ROFE—, IAKEHE, fh14, MEhH
EEETHa 7 ) — NEEREFHO CIP £
\Z K D EIASIRAENT, BUBIERA T 4«7
P HOEFIIFIT S, 20134201 H 30 H,
REAR K

(4) FERFsE, RAKFIBE, RakEEZE, il 1
&, FIEEMNE L OELICB T 5 R
FOJEE & B OE N K 5 BSR4y
i, Rk 24 FEEE (56 65 [B]) FEBARBAR
DTN A K, 20124209 H 25 H,
R

(5) BHM&E, FAKEHZE, RFID, GPS B X
OERSEZRI R L7z =8 4 f 2 31
FTNNT T F, Rk 24 AR (5 65 [al)
ERBIR AR IVUN G E A KE, 2012 4
09 A 25 H, RIRFKY¥

(6) Ak EMZE, KR, fWikH A o
TINT T F, BTERBEFRERE
TG ERERAFFE4S, 20124E3 H 16 H, KT
INES

(7) FERFsE, RAOKFIB, fakEmZE, il 1
L, BT AND D HEEMNE LW
WP OBEW AR, MRIERA T « 7T FE
HOEHNIFFES:, 2012 421 H 26 H, f&
] T3 K2

(8) HEFHER, RAKFIB, RAkEHZE, £5
FEEICBIT 2EBEROBESCELS LA
DR Z[E LT BSR4, IR
WA T 4 T RS TR S, 2012 4
1 H 26 H, f&EkTEKRY

(9) MEJRZhAR, RAKFIBE, fakEHZE, B
DITHET D HEAETM DO IMEE DL A3 5
70 5 BEIEW D OB EREE A, IR
WA T 4 T RS TR S, 2012 4
1 H 26 H, f&kTEKRY

(10) fRAr, BAOKEHZE, 14, BEdT 5
BB R A4 D 2 kIt FDTD fi#dT D4 %h
HoE, ETEHRBEYR~A 7 vl
BFge4s, 2011412 H 16 A, LR K%

(1) REFE—, BKEHZE, fthl14, Zmik
\Z XD FEEROBENEE & NEH DR
HyIalb—3yay, BEFIEREES
S~ A 7 aPFgess, 2011 4E 12 A 16
H, oK

(12) Hhok s, IMAEHZE, 1 4,
1.5/2.45GHz —{RIEILHERE T > 7 7,
EIERBEFR~A 7 n RS,
2011 4510 A 21 B, FEREEKE

(13) #&{% Aok, RAKFIH, #AKEHEZE, fh
14, NOFEEEZE LR OO
P N7 B T TE N O IR AR,
2011 4FFEEE 11 0l E P UM S
Ay 20114E9 H 28 H, TEE K

(14) HEJREh R, Ak FIB, fAKEH3E, &
EMNBED B N R DB ET HES
FEFIT & 2 B~ BRI BGEL, H23 &4
ER BRSNS E S K2, 2011
9 H 27 H, EEKF

(15) W EpHERI], Fa K FIB, fAkEHE, 4
BEENICEIT 2R O N DR
B EE LB, 123 EEA IR
DTN A K, 20114-9 A 27 H,
(N PNE

(16) A KL HZE, ZAmH: - BRI M
W7 T, ETEREE TS ERE
INEERERAFZE S, 2011 4E3 H 7T H, &
AT

(7)) FEf% Fosk, BRIL #hM, ok FIEE, 2
K BHZE, NBEORBEEE LY
TR IEY N O FEFIREE /34T, BERIE
AT 4 T - BRI S, 2011
F1H2H, BRER

(I8) MEJR ZhR, fazk FIBH, Ak EHE,
EREL-EEDa 7 ) — NEEWIC
L oEWREE, MEBHERAT 7%
£« oA FgES, 201141 A 27 H,
JE R B IR

(19) BEH =&, fazk FIB, sk EHEE,
T U BB DS IR RO B D I
BT T EENS DEENOER
I DOENT, WBIERA T 4 75 K
EERTZE S, 2011 4E 1 A 27 B, BEIR
S8

(20) H 8y FEH, fask FIBH, Ak EEHSE,
oy 7 ) — MEEOEIEMICHIT A
NDEE R R LB A, g5
WA T 4 TS - A HEANFE S, 2011
F1H2H, BRER

CHMHERES, Bk FIH, Ak HHZE,
T EEEEB LT 2 LEENS
R BEROH DM T D ZERN K
OBEEN OB K, BRERFES
M ERE A RS, 2010459 A 26 H, &
feil 77

(22) HERZh K, #A7k FIBH, fAKk EHHZE,
T 2 6 OEAFEEIT L DA~



DOEWREE, BERERT S IUN I
ARE, 2010429 H 26 A, fEiAH
@3) M RAr, IKEHZE, 14, SEfmN
B9 ®4 % FDID it D &%L, &
FHERBIEFER~A 7 v RS,
2010 29 A 9 H, HEHD

(24) Bkt =], fAKEHZE, fthl 4, Fik -
IR T o7 F, BIEREEF
2~ 7 aErIEe, 201049 A 9 H,
HURUER

(25) KATIRIE, AAKEHZE, fth 14, 2 KAl
& CIP ExRW-gEwTT 1N
EWARIRAENT, B EREERERA
K%, 201043 H 18 H, HAL K=

(26) 12k EHZE, EIFmET T FE2HN
A OBRIEMREEC N DM EEE L
T REMN OB AR, FHERK AT
BEIRFTEATEE 146 [BIAEFE S R T T A,
201043 A 3 H, FERK

@7 AR, FAKFB, BAAKERSE, 2 &
M & CIP 1% H\N 7= S G BELARAT,

BRAGIE A 7 ¢ 7 F 2« ORI ZE R,

2010 4E 1 A 29 H, #EBKY

(28) M E &, fa7k FIBA, Ak EHSE, fh
14, T ZNEENSRDEROS S
HZE T B 22N K OV N O I
o, BAGTEHRA T ¢ 755 « BOEEA
WF7e4s, 201041 A 28 H, B K

(29) BEHVEST, AAKk FIBA, Ak HHZE, M
BOR—NEHT 5 +FHEENIZE
0D NEEC L DER S, Mg R
AT 4 T HE - RIS, 2010
1 H 28 B, EEKF

(30) HEJRZh R, Aak FIBA, Ak EHSE,
BT bt ars ) — Mk
Wz BT D BRI RGEL, BBIERA T
S TFE - OERENZE S, 2010 4R 1
A28 H, EEKF

B HIEARK, Aol W&, ok R, fazk
BHE, BBERUATO-OOHERM
FEJE L OB SRR E, BRIERA T
o TFE - AN ZE S, 2010 4R 1
A28 H, EEKF

(M=) G 1)
Ok EHZE, W7 o7 FRE L REHE
RS AR SEES, 2013, HARIRGE

(PEZET PEHE)
Ok (G5 1)

O K28

U ok B, #ik fdE
HERIFE © BRKT

FHYE : FFRT

EE . J[E 2011800422544
HEEEAH (201343 A1 H

EWst R - [ES

@4 F : Antenna

U gk B, #ik fdE
HERIFE © BRKT

FHYE : ST

5« KIE 13/820, 336
HEEEA R (201343 A1 H
EWNF DRI - EAk

Q%M 7T

FWE Rk HEE
MEFIFE © B KF
FEEE « RreF

%5 HrRE 2012-531830
HEEEA R 201342 A 21 H
ENAOR] - EN

@L4FR : INN—TT T F
FEH Ak HHE
MERZ « B K
FRAE « B

H5  HrE 2013-24271
HEEEA R 201342 A 12 A
ENADR - BN

O Brp 2 8 ECE RO PR B L O
BRI A CcCE =TT T
FEHE Ak HHE

MERZE « B K

FEXE : BT

%5 HrE 2012-203188
HEEEA R 201249 A4 14 A
ENAOR] - EN

ORI (G 1 #F)

D4 #r : Antenna

A gk EEHZE, Bk @EE]
MERZE « B K

FEXE : BT

Fe KE 13/820, 336 (B @EED)
BAS4EH H ;2013403 H 20 H
ENA DR - E4b

(Z Dfh)

o B

@D H#EBP Tech On 2012/12/03 &k
http://techon. nikkeibp. co. jp/article/N
EWS/20121203/254054/

QOHBRETZL Y he=r 2201341 H 21 HE
Pk
http://techon. nikkeibp. co. jp/article/C
OLUMN/20130121/261171/

@HKREZL Y he=r 2201343 A 18 HE
Pk



http://techon. nikkeibp. co. jp/article/C
OLUMN/20130315/271332/9ST=jtn&P=7

R BR— A

O 7K F7E=E
http://mmayumi. lekumo. biz/jp/

QOFEIRRFIFEE AR
http://kenqweb. office. ehime—u. ac. jp/Pr
ofiles/0009/0000657/profile. html

6. WFFEHAK

(1) WFgefRs

KAk  EHE (MATSUNAGA MAYUMI)
TR « KFPBEHE T2 7e R - SR
a5 30325360




