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(57) Abstract: Provided is an antenna array for which directivity can be controlled in an omnidirectional manner. An
antenna array 1 comprises, in the order in which they are layered: a plurality of feed lines 21; a first dielectric layer 11; a
ground conductor layer 30; a second dielectric layer 13; a plurality of antennas 41; and a plurality of through hole conduc-
tors 60 that pass through the first dielectric layer 11, the ground conductor layer 30, and the second dielectric layer 13. The
antennas 41 each have antenna clements 41a, 41b, and the antenna elements 41a, 41b are arranged in a two-dimensional
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array. The through hole conductors 60 pass through the ground conductor layer 30 while being electrically insulated from
the ground conductor layer 30. Each of the plurality of feed lines 21 individually feeds power to respective antennas 41
through the through hole conductor 60 thereof.

GNEN: 2AMMICKEREEEIHTEZENTEEZ T VT T T7LA52REMTE, 75T+ 7L41
&, BEIRIC, BHEOWKERK21&, F10OFERB1 1 &, HEARBE3I 00L&, F20FEKRE1
&, BBOT7VTFH41E&, AP EEHIC, BET1TOFEFRET 1, hEBFREI ORUVE2DFE
BAREBE132BBLTVRERDODRIN—F—ILEBEKE60%5KAD, 7VTF+H41E7vT+T%RTF4
la, 41 basHL, P7v5+EF4la, 41bAZRT7LARKICEHNIATWS, RIL—HKh—
NEERE O MEREBEI OLSBEIWICHE L ARETHEARBIOOAZEBELTWS, EHOKER
B2 1HAZFNZFNRAIN—F—INEEEOENLTTZYTT+4 1BICENCKET 3,



WO 2020/115979 1 PCT/JP2019/035131

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

Bl M &
HEBADOEM : TvTFTLA
53k agad
AFEBIE. 7T FT7LAICET 5,
BRil
ToTFrTLAa (LA THEBWD) BT7 VT FHRFERTIRICE

WLt DTHD, CNLT7VTTRFEMRT 22 &ICE > THEDIEH
MEBZIENTES, PUTTRFICETA/7OAN) v TS54 U HFA
INBZEDHD, 4A7ARMN) Yy TSAVARDT VT FERTFIIFER
ERO—FOEIC/NYy FIRICERINTH Y. FEAERDO RGRIOEICIE
MEFEEINMERINT WS,

—A. B 1 ICiE. E—L 74—V IREM. 2FY TV TT0OEH
HEAAE ERBRMAERINT WS,

FoATHAT R
R SCHR
HEEETER] c BI2018—-23 1002448
RIPOHE
FANFRL LD & T 55RE

ETART, IAVAAMN) Yy FSAVERNRBLETYTFT7LAELTIE
C BAMMICERMZEIET 56 DRV,

FI T, AFEBIX, LEBBICEATRINEZEDOTH> T, £2HMMIC
EEUAFHIEHTIIENTEZ T YT LA ARETEIEE2BNET S
FREEFERT B-ODFE

FEREMNZENRT 2ODOF2FEBAIF. BEIRIC, ERORERK S,
E1OFEHREE. HBAEE., B20FEHRBE. EROTVFFE. %
Bx23d&EHIC, AIEEHE 1 OFERE. FIEEFERUVAIESE 2 DFEERK



WO 2020/115979 2 PCT/JP2019/035131

[0007]

[0008]

[0009]

[0010]

[0011]

BEEBLTWAEBOZRIN—KR—ILEFERA. RIRET VT FHiIEPAL
EHN1DOT7VTTRFEZEBL, RIRT VT FTHRFNIRTT L A IRICERS!
TN, RIRRI—FR—ILBEHNRIEHREFEN S EIMICHEE L 2 IRETH
RMEREEZERE L. AIREROKBRENZN TNRIEEAIN —R—IIL 8k
ENULCRIRR 7 VT TEICENICKREST S T7 T+ 7L THD,

AFEBAOMODFHRICOWTIE, BT 5PMERUCHEOREHICL YIRS
MY B,

FEERADORR

AFPEOEFEEIRICLINIE, 2HMMNICEEAEEFIETERTYTFT7L

1 ERHTE S,

B D E A ER A

[MIARBOERBHEDOT VT T7 L1 ORIBRTH 3%,

[H2IRIEE 7T+ 7 L1 OESEERTH 5,

[BI31RIZE 7 T+ P LADT7 YT FINI—VEDFEAEBTH S,
[MAIMIRT7 YT+ 7 LA OEXRBOEEM TH S,

[BI51RIEE 7 T+ 7 L A DIFER/IS —VEDFEAMTH 3,

[KEIRIER 7 YT+ T LADT YT+, R —R—I)LBFERTHBEREDORNE
MTHD,

FAEERET H-HDOIRE

%R T 2RMERVCHADOREH IS, DAL EHLUTOEEIALNER
%,

BEIRIC. BERORERKE., B10FEFEL. hEKEE, BE205H
BREE. BROT7UTTE, 2EADEEHIC. BIEEE 1 DFEXRB. Al
RHMERBRUREE2DFERBEZEE L TWBIEBD R —R— LBk
FlRA. BIRBR T VT TRV EHT1DOT7 VT FHFRFE=HL, BIEET v
TTRFNIRTT LARICEII I N, BIEE R IV — R —ILEFHD RIS A
BHhLESIMICHEE L /RETRGHEFELERE L. IERORERE
DNENETNRIERAN—R— IV BEEN LRI T VT HEBICEICKET 3

~



WO 2020/115979 3 PCT/JP2019/035131

[0012]

[0013]
[0014]

[0015]
[0016]

[0017]

[0018]

TUoTTFT7LANBELNELRS,

PEICENIE, MEBREA TN EFNZAL—KR—ILBEENLTT VT HE
WCERICIRE T 2780, 7Y THEICERNICNEEEIET S ENTE S,
FDLEDBTUTFINIRTT LARICEFIIINT WS D, PVTFF+T7L
AL > TEBINXBZEINIEMBEOEAMELAMMICHIET 2
ENTED,

AIEE 7 VT BORIERT VT
===FED

HUF. BEZZR LT, ARBOEEMEICDOWTERRAT S, BL. UTF
ISR B REFMREICIE, AFEPFLZERT S7OICRMAICEFSR LWEL DR
ENMTINTWED, AFRPOHEZLUTOEFEFERUVCBREICRET %
HDTIERW,

B1ik. B1EEBEOTYTFHT7 L1 1 ORERTH S,

CDTVTFTLATR, 4 7 0RXIEI ) EOBRRETDERDIER
HLLIREEXEINSOBABICFIAINS,

Fle. TOFPVTFTLA 1 BEAMELAMNICAEREDTH D, D
FY, PUTFTTLA1E RENEOEVARA (B1ICEWTKREHA TR
T) AELAMMICHIETEREDTHD, I T T2ANMMNIC] &iE &
ERRBORVWAHEZEER ¢ RVKEAOTRLLEBE Ef ¢ DAL
TKEBOELAETHDIEEWVWD, BEEAG &I, PUTFT7LA4 10K
WNEOZER (T, Z8eWwd) 2BEE LT, RHFEORVAEADIE
MAEEVWD, KEAO&IF., ZEICH L TEXRT 28T, XEEWwD)
ZEEE LT, BRHAIFEOBVAEADZEEY OEEAEEZ WD, ZH#HKk
UXEICH L TERT 2EE YE#E WS, X8 YEHROZEIHRNEICS
WTEWIBERT %, KEFOIZ [KE] EWH>RABEZAWVWSED. XEET
YEI AT LEKETHZREIZDRW, DFY., P77 L4 1 DEREA
BERVCEZIIICIE LT, REENKETHZY ZED Tabh>kYT 3,

ToTFTT7LA11IEY— MAXISERROBEFH2 0045, K2 I3EE

THERFOHEIFRYRTH 3,

anl

Al
G
Il



WO 2020/115979 4 PCT/JP2019/035131

[0019]

[0020]

[0021]

[0022]

[0023]

2 OWMH/MERTH S, BMEA2IETEBHISIEIC. 2FY ZEAEDIEIIC
RNy —VE20, LE10FEEFET 1, WEAFE3 0. BEEAZEEFE 1
2. BF20FBHE13. P79 —rEAL0, EEEREFE1 4 XU
REFERB15%2F7 5,

EB1OFEXRB11EFE20FEFB1 3N, ThoOEICEESDOHE
HE3 0ZHEMAAT, BREEEFIE 1 2ICL > THEWIEEINTWS,

B2OFERE1 ILREFEFE 15D, CThOHOEICEEHDT VT
FINY—VEAL 0%HAAAT, BEREFIE1 4ICE>THEWIEEIN
TW3,

B1OFEFET 1ICALTHEBEFES ODRFAICH VT, #REE/S —
VE200E1OFEAXRE 1 1 OREICHKHRINTWS, ZOFHK/S—
B2O0N FERDODRERICL>THEBEINTEH LU,

B1OFEARET 1 ZBHIAERRERY T —XIEH > REMBIEZEDOFERK
MRNGIRZ, 1. B1OFEEREB1 1 ’FEFOEBTIEAL. FERK
DODEEBHETH > TH L,

EEZEFE 1 2IXFEAMENILR S,

B2OFEARE1 3IFTELISIRICEEHKRE1 3 a. EFEEEXE13b
RUOFEFB13c2ETS, FEFE13asFEAFRE13cH Thb
DOEICHEFN-EBEZESFHE1 3bICL > THEVWIESAINTWS, FEX
B13aRkUFERFRE 3 cldfAITHERRY T —XIEHS REMBEEED

FEAMENSLE, EEEEFE1 3bEFEBEHENOAS, 1. B

FBEAEB1 IP’FEROEBERTIEAL. FEFOEETH>THLW

FEFEERE 1 S5 RAAERRBR) T —XIEHS AEHBIESOFZEEM
BN baA3,

M37rT3 NS —VEA4O0DFEERTHD, ISICRTLIIC. 7V
TFNRY—=VBAODTTATATEXIY T NS VT4 TEFICE>TH
KIITINTHBY., ChITEYTUTFHFRNSY—VBA0IEROT7T VT4



WO 2020/115979 5 PCT/JP2019/035131

12832, INST7VTFHF4TRIRTT7LARIC, DFYRTIRXIET
M) w o ZRICEIIINTWS, TITE. 7ry7F+4 1 IEXEAEICA T
BOY®#AAICAHNDIRTT LARICEIIINTWS, 77T 4 1HFE
HICA-2T. DFEYE20FEXREB1 SOXRAITA->TEIINTHY., *
OTEI’BFETHD, TIT. XEH, YERCZE#I, 77+ 415Z
RIGT L ARICEFI S NABEIHORLICEWTEWIERT %,

[0024] M3AFDSRF[FS 41 ] ICTHIHENMIINTEY., TOTNMEHF
7741 08ENEEZRT. DFEY. 1HSL4ETTOEEOH%EZm, n
ELEBE. PUTFH4 1,03 B3FROETHLXE#EFAEICMIIE. B
DYHEFBEICN B TH 3,

[0025] RBF7VFF41 (4 1) ~41 4 H By FROFPVFFEF41a, 41
b, HMEXRK4 1c, 41dRUSVKE4L1ex2ET 5,

BICT7>T+%RF41as5 Y RE41e&T7UTHRTS 1 b HRERE
BEWTVYEh & ETIC—ERRICEIIhTWS, chesT7y5+H41 ()~
41 4 4 DFVYTFFTHRETF4L41a, 41 bIETRITTFLARIC. DFEYRBRTIRR
XET bY w7 2ZRICEHININTWS (H3TIEXEAMEICAT, YEAR
IC8AED) , MBXIEHA 1 cHATUyTFHRF41aS VR4 1 e
EDEDEIHICEEIN. S FNE4 1 e MEEXIFE 4 1 c D—IRICESR
MICESRIN, 7YT+TRF41 aMBELRIRES 1 c OHIRICERMICE
MINTWD, MEZREA 1dHBTUTFTFRF4T1bESVREEL 1 el
OEIDMEFHICEBI N, S RE4 1 e MABELIRKA 1 dO—RICESH
ICEBRIN, PYTTHRTA 1 bIBEIREEA 1 dOMIRICEKIHICES
INTW?, HEBEXRES 1 c DEIRIZKEXIFRKS 1 JOBRRLIY S
RRRO 2901 Z2I7_V, AbEREE. COF7VTFHFT7L4 1 OER
BIEHOFRORERBUCH N T 2RRTH S,
BB, M2, 1207 T F41ICHET L ZTRT,

[0026] M4 FHEBAE3S ODFENRTHD, KMA4IIRTLDIC, HEFKE3 ON

TTATATERIIY TN 974 TEFICEI>TKRNIINTEY., Z



WO 2020/115979 6 PCT/JP2019/035131

[0027]

[0028]

[0029]

[0030]

NICEYHMEFEB I O ICIXEHDOZ2OY F3 1AERINTWS, 2O Y k
S1AT7UTFFA4THBICANMIEITONEARL, A0y M3 1HATRTT L
ARIZ, DEYBFRUET MY v 7 ZRICEBIIINTWS, FTERT. R
Oy c31ASYRE4 1 e CEAQZHAICEBEINTWVWS, FEAE I,
PUvTFFTLA1E0OREME, RFEEICK L TEEAAMA. DFEYEER
2DBEHAICFEIRENICRDE %W D,

Bl4FRDSRES 3 1] ICFTIEHEMIINTWS, FHEIHFRR
Oy h3TICENFRARBT 2754 1 0EINIBEERT .

BI5 3R/ —V B2 ODFEAMTH D, HS5ICTRT LDIC, /4
—VB20DTTFAT 4 TEXEY TSI 1 TEFICE > THRINIE
NTHY., ThICLYREARY—VE2 ONEROHRERK2 145287 2,
RERE2 1T TH4 1 BICERICHRET AL, ThoiaBR®w2 1 42°
BEWIBEE L THRERI N TWS, R[ERE2 1 0—imi2 1 ar ka7 L
MRICEEI N, LEHAT. BEBRKR210—&mET21 adZ2A0Y 31K
VSV REB4 1 e CERDEAICEEBEIN TS,

BISARDSR/FS 2 1] ICFTHEHEMIINTWS, THEHFIRE
ERB21ICENTRARBTZ 77741 ORIIEERT,

BEIE, 1207YFTF41EZNICHIGT 2MERKE2 1 5R/LERHE
BMTHhd, IEILRTELIICTIDOTYTFHA4TILDETDDRI—FK—I
BEHEO6ONRTON, 2FE LTERORIL—FR—ILEHFE6 0N RITT L
AR DEYBRTFRUET MY v 7 ZRICEBIIINTWS, HERE210
—IRER 2 1 a BMERUC AL —R—ILEE G OICL>TFPUYTFA4 1DV R
41 ellBIMICEBEINTWD, B2ICRT LIS, RI—FR—IJLEHK
6OREIDFEEFET 1, HEKEI 0. BRAREFB1 2RUVFE20DHE
EXB13#BRLTVWS, 2RI —FK—ILEEFGONHMEFREIOA2ERT
ZERTIE. RAI—HR—ILEBEG6ONAZROY 3 1 DBINSHANCEERE LT
BY., ZII—R—JLEEK6 O LHERE I3 OV BEWICETNICHZEI N TL
%o ZAI—FR—J)LBEB OIFRIL—FR—ILHAICKEBEINRTVWTELIWVL, R



WO 2020/115979 7 PCT/JP2019/035131

[0031]

[0032]

[0033]

[0034]

[0035]

—R—ILOREEICA Y FEINLEDOTE LN, KHERR2 18T ETN
ZNW—FKR—ILEBE6O0ENLTTVYTT4 1BICERNICKET 2,

LEDEDICTUTFH4 1 EREBIRE2 1 EOFICHEEXRES ONGFET
2. TUTFATILL>TEZREINIERMEITHRERE211C&-T
LEINZESROBEEZITRV, #>T. HAVEROETRGIEMED
ANERHLETES,

TUTFH4 1 CREIRER2 1 DMRIDOBICHKRINTWS, £k, 7V
TTATDOLATOMNEHRERB21OLA 7Y MNEBEICHIINICEKETT
LENTES, T, 7VTFF4 1 5BEIETIRTT L AIRICERFE
HB2&EE5TED, P74 1 EAHOKRERKR2 1 ZHEICHEEIE L
KETEEBETSIIEHTED, MEBRE2 1 ZHEICHBIEKETES
THIEHETE, MERK2 1 0OBREBROESEOFTSHHLETE S,

COFPVTTTLA I, EZERELTORF I C (Radio Frequency
Integrated Circuit) AERYTIF SN T WS, RF | ClE, 2 &H. #5
BB 21 CAROKERTEET 5, HEBERE2 1 OMIFEEAERICRF
| COMERFICBESMICERINTWS, RF | CHERERKE2 15NN
LT7rT+4 1 BICEICESROMBZHHT I &ICE>T, 7UT
FT7LA 1 OEAEIEHHEINS, RF | COREBRMIFFICREI AL

. BIZ SRR /NS — VB2 OICRAEREI NS,

BlziE. RFICHALTO7YFFH4 1 ICANBEDOESE (FYF+41
DHEEDOMNBEZEIES Y R4 1 ellBIF2E0, UT. BL, ) ##tad 3

s TOHE, RBAGOEVWAHEOEER ¢ HNEEMNICO® 45,

BZIE, REICHTYTFA 14y, 4100, 4144, 414,CEAE
DEFSREHEGEL. 7UoTF4 14, 4100 414y 414y lBEUED
EEREMBL. PUTF4 14, 414, 4144, 41, RAREDE
BREHRIE L. PoTF4 1wy 410y, 414w 41 0)ICBMBEOES
BEHET D, CDFE. TUoTFH4 14,0, 4102, 4103, 41007
VFFA4 1o, A1 416, 410,EDBICHEBED N, PUTT



WO 2020/115979 8

[0036]

[0037]

[0038]

PCT/JP2019/035131

4101, 4160 4108 4100ETFYTF4 16, 416, 4145
, A1 oy EDBICRIFEED A, BICTYTF4 16, 4162, 4149
41 anETVTFA4 10y 414 4105, 4140 DBEICAEEDH
HdE, REABOFEVWABEOKERSOHNEEMICO® Xik180° (I
. BEEBEAOHNEEMICO" LYBKRELLASB, AEES HA—-180° ~18
0° MEETIE. MNEEZD, DEENKELCRBICONT, BEEASHIAE
{2, TOZEEIIaL—YavVICLYRIELAEBREZRT1ICRT,

[%&1]
K1
DAL 0° | 45° | 90° | 135° | 150°
K15 O 180°
HES ¢ 2° | 14 | 270 | 40" | 44°

BZIE, REICHTYTFA 14, 4160, 4160, 41 ,ICEAE
DEFREEHEE L. PoTF4 100, 410y 416, 41 4,)IICRAMED
BEREWMHBL. 7oTFT4 105, 410 41063, 414 RAMEDE
FREBIE L. TUTFT4 104, 410y 4164 4140 CBAMEDES
BEHET D, CDFE. TUyTFH4 140, 4160, 416y 410n&ET
VT4 T an 4Ty 416y, 41u)yEDBICBEES , N, 75T
410 4V g 4 1ao A1 unETYTT4 14y, 4104y, 41465
, A1 EDREICMEES M. BICTYTF4 103, 410y, 41369
41 unETYTFT4 1 0m 4100, 416y 410 EDBICBEP, N
HdE, BEANBOEVWABEDKEROMNIO Xix270° (LAY, EE
AoMN0® LYHEKRELAD, HEED,NA—-180° ~180° DOHLETIE

. MEES, DPENKRELABICDONT, BEEAOIAZTIRSE, DI

EHEVIaAlL—YavIilLYKRIELAERBRER2ICTRT,

[3=2]
* 2
FAHZED 0° | 45° | 90° | 135° | 150° | 165°
AKPAY B 270°
HEES ¢ | e | 185 | 21 | 23° | 25°




WO 2020/115979 9 PCT/JP2019/035131

[0039] 7%, RBFAEOEVWAEODKEHO%Z0°, 90°, 180°, 270
T LA HERIET R ENTES, fIZIE. TrTF 41, OuUBEEEES
LT, &7V 7F4 1 ICRIICTATNHEOESREZHRB LALEES. BEAMIC
IERARVKRBICRTMEOESREHKLEBE. RBIBOFEVWAHED
N PMVEYBARAANX ZEERICETRELEEEDO ZEBICHT 2 EDONY
MLORYTAE (UUF, XZEEROAREEWD) & TONRYT MLe X#A
MICY ZEEICETRELICEZDOZRBICHT 2 ZORT MLOKRTA (M
T YZEEROAEEWD) IFRE6RUVKRTDLDICRD,

[0040] [%R3]

*3
T T OB 414y 41 .4 41 .4 41449
ALFH 0° D, 20, 30,
T T T OBRES 414, 4149 410, 41lgy
{57 F D D D, O +20, d +30,
7y7*j‘0)74;ﬁﬁ’&% 41 3,1 41 (3,2 41 (3,3) 41 (3, 4)
{7 4R 2@ 20 +O |20 +2d, | 20 +3d,
7:/?#@7;5%%1% 41 4, 1) 41 4,2) 41 (4,3) 41 4,4
{37 48 30 30 +0 |30 +2d | 30 +3d,

[0041] [3A4]

#4 (P =507, ®,=95° )

777“%0)5//3‘%\/%% 41 . 41 (1,2 41 (1,3) 41 1,4
ALAH 0° 95° 190° 285°
T T T OB 41 [CRY) 41 (2,2) 41 (2,8) 41 2,4)
! 50° 145° 240° 335°
77:/51%0)%3!:@/%% 41 3,0 41 (3,2) 41 (3,3 41 (3,4)
ALFH 100° 195° 290° 385°
73/'5‘%0)3;%“‘{%‘% 41 (4, 1) 41 (4,2) 41 (4,3) 41 (4,4)
{7 AH 150° 245° 340° 435°

[0042]



WO 2020/115979 10 PCT/JP2019/035131
[3R5]
K5 (@ =150° , &,=165°)
77:/74%0)723%4%% 41 a,u 41 a2 41 1,3 41 a,4
| 0° 165° 330° 495°
Y/Tﬂ U)ZiHG’ % 41 (2, 1) 41 (2,2) 41 (2,3) 41 (2,4)
{SrFH 150° 315° 480° 645°
7/5:%0)72/%%/%‘% 41 (3.1 41 (3,2) 41 (3,3 41 (3,4
{7 4H 3007 4657 630° 795°
T T T ORI E 41y 414 41 4y 4144
TR 450° 615° 780° 945°
[0043] [%6]
F6 I al—ia iR (EF408ES
X ZFmWN o4 T 15°
Y Z SEm N o £ iE 15°
[0044] [3&7]
L7 vIal—arER (NRsolbs
X Z T-Em oG Ar 45°
Y ZSEmMN O/ E 25°

[0045]

1b%zET2, K7VTFT41D1ET37

WL, B3BLETH->TH LU,
ZFOHRUI 2 kTHBZEPHFF LW (22

FEL I

FEEERETIR., AROTYTFF4135200T7YTFF+EF41 a,
FTEFORZ 1 THoTH &L
VFFAINETBT VTS
kIZOMEDBERTHI) .

ANICLTH, ANDOT7VTFH4 1 ARBOT7VFFHFEFAEET B,

= DA
[0046] 177 F70A
11--%10FEKE
13--B2ODFEARE
2 1 - E R
30---thEHFE
31-—-20v k




WO 2020/115979 1 PCT/JP2019/035131

4175+
41a, 41b-FPUF+EF
6 0 RIJ—KR—ILE



WO 2020/115979 12 PCT/JP2019/035131

[55KIA1]

[553K1R2]

&a R D&

BEIRIC. BRORERKE., F10FEFABEL. hEFBE. B
DFEBHERBE. BROTVTFE, ZEAZEEHIC, RIBETD
FBEAB. IR ERBRUMRE2OFEFBEZEEL TWVWIEH
DAIN—FR—IVERF %A

MR T VT FRPELEE 1 DT VT FHRFEEL. BIET YV
TTFRFNIRTT LRICEII S I,

AIEE RV —R—ILEEDRIGCHEERB L O BEXRICHER L /2IRET

RIECHIE B ZEE L

AIEERBDRERBINZNENAIER RN —R—ILEEKZN L THIE
T FTEBICERNICHET S

VFTEORIRT VT TRFOELS’EETHD
EREB1VICEBHOT7VTFFT7 L1,



1/6

WO 2020/115979 PCT/JP2019/035131

[E41]




2/6

PCT/JP2019/035131

WO 2020/115979

[242]

[AS

09
\ ./7

N

—m _N

/_/\1—

///?// // ///////////// A_Ln}/.’\\om
., m\\\\\\\\\\\\\\\\\\\ /A *
/////////////%////////////////// NN /\mm_ el

B

\




3/6

PCT/JP2019/035131

WO 2020/115979

[E43]

(€2) L €2 I
/ a_c_M vw @ :W¢ \
_
@.C:\|/v \/ _ \f Al\\\lﬁk—v:w
R /ﬁ LT \ B
+'2) | 4 — _ | (1'9)
Tl ] [d Wl (Rl T
A —
Q.S_‘vll\\.v ﬁ ﬁ ﬂ é A/IC@ZN
/ /
PR R
V'Y / £y / A /
AL ae:\\A 1P as:\\ﬁ 1y rm_\¢ o_\w m_v_\ ol Q/:O
:iw_\u



4/6

PCT/JP2019/035131

WO 2020/115979

[244]

(€2 | 44) K>
@_c_‘m Am._v_‘m Q.C—m :.C—m
VO gd———oou_ o o —1—00¢
(r'e) _.M\)l\o O{\]lﬁ.wv _.m
0e—
F'v) e (47] e @) e (1'y) K>
(€'c) e (') K



5/6

PCT/JP2019/035131

WO 2020/115979

[E5]

W'D 1Z ') 1Z

A

Am.C—N

A

(€'2) 1Z

A

AN.C—N

A

0 1Z

A

C.C—N

A

:.NV—N

A

N

(]

N

(]

N

(]

N

(]

N

N
< |

(]

>e|g

/)

F'p) 12 ¥'e) 12

/

(€'F) 1

/

(€'e) 1

/

t42) 1

/

(z'c) 12

/

Ci—N

J

C@—N



6/6

WO 2020/115979 PCT/JP2019/035131

[E6]

41b




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2019/035131

A. CLASSIFICATION OF SUBJECT MATTER
Int.Cl. H01Q21/06(2006.01)1i, HO01Q9/04(2006.01)1i, H01Q13/08(2006.01)1

According to International Patent Classification (IPC) or to both national classification and I[PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Int.Cl. H01Q21/06, H01Q9/04, H01Q13/08

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Published examined utility model applications of Japan 1922-199¢6
Published unexamined utility model applications of Japan 1971-2019
Registered utility model specifications of Japan 1996-2019
Published registered utility model applications of Japan 1994-2019

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X Microfilm of the specification and drawings annexed 1, 2
to the request of Japanese Utility Model Application
No. 33655/1990 (Laid-open No. 125510/1991) (NEC
CORPORATION) 18 December 1991, fig. 1

(Family: none)

X JP 06-291544 A (TECH RES & DEV INST OF JAPAN DEF AGENCY) 1, 2
18 October 1994, fig. 1
(Family: none)

& Further documents are listed in the continuation of Box C. |:| See patent family annex.
* Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“B” earlier application or patent but published on or after the international “X”  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
citeq to establish the _ppblication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than being obvious to a person skilled in the art
the priority date claimed “&”  document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
18.10.2019 29.10.2019
Name and mailing address of the ISA/ Authorized officer

Japan Patent Office
3-4-3, Kasumigaseki, Chiyoda-ku,
Tokyo 100-8915, Japan Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



International application No.

INTERNATIONAL SEARCH REPORT
PCT/JP2019/035131

DOCUMENTS CONSIDERED TO BE RELEVANT
Relevant to claim No.

2

C (Continuation).

Citation of document, with indication, where appropriate, of the relevant passages
JP 2018-186337 A (MURATA MANUFACTURING CO., LTD.) 22 1,

November 2018, fig. 2
& US 2018/0309210 Al, fig.

Category*
X

2A, 2B & CN 108736172 A

Form PCT/ISA/210 (continuation of second sheet) (January 2015)



E SR EHE®RSs PCTJP2019,/7035131

A REAOBRTLHoHOE (EEFTF2E (1 PC) )
Int.ClL. HO1Q21/06(2006.01) i, HO1Q9/04(2006.01)i, HO1Q13/08(2006.01) i

B. #H&EZITo7nW

REZIT - To g EER (EEFTSE (1 PC) )
Int.Cl.  HO1Q21/06, H01Q9/04, HO1Q13/08

B/NBE A OB B TR To - BFICEENs 60
HAREEAFEAR 1922—19964F
H AREAREAFEAR 1971—201 94
H AR EE A 28N 1996—201 94
HAREBREEAFEAHR 1994—201 94

EEFHE CHA LIZET T —F =R (F—F_X— A4, WEICHEH LHE

C. BET L L8050 53Tk

51 HSCHRD B9 %
N7 AY —% SIRSCHRY M OB OE TR BELET D & &%, T OBES L EATOFR FHRIHDE 5

X H AS[E 52 T 2868k A 2-33655 75 (H A[E SE B 28k Bl | 1,2
3-125510 ) OFAFEZEAT U7z Bl E R ORI m ONE e Lz~
A r7a7 40 A (HRBESHKASH) 1991.12.18, B 1K
(Z77IVU—720L)

X JP 06-291544 A (BHfsr) T EARIFZEAER ) 1994, 10. 18, 1 X 1,2
(773 U—7201)

W CHOBEICH BTSN TV B, ™5 U T S )=l AR A S,
* SIEAXEObT TY— D HOBITAFR ST 3Tk
TA] FRICBIED S BRI <, — ROk L =~ [TT) EEEEE SUIMEL A RICAR SN TH- T
Ho HEE & P45 b O TR BHOFEBUIHH
E] EBEEEHOBBEE-IIETFTH5H, ERHER OHFEDOI=DIZFI AT HHD
DIBCARENTZHO (X FHCBED B DTN Th - T, YO A THRE
ML B TRICRR LT 5 30 X ftho TR O 1T DR SGIESER N BEZ SNE D
HEL IO 2B R AT 570128113 TY] FCBEEDH L HETH - T, Badrmk e o> 1 2L
HICER FBEEA) o3kl D, BEEIZL S THETHLHEERI
O] HBEIC L B8R, R, BREFEICS LT 5308 Lo THEBERNEEZLNL LD
P ERHEEARTC, D OEBEECTIREORM L o & A—7 0 773 U —3HR
EEEaErs T LzH ERSFRE s O34 A
18. 10. 2019 _ 29. 10. 2019
ERSENEE 0L /R N Th BWHITHEEE FEROHDHIEE) 5K 3663
BARERZFT (1 SA ] P) - =
BEZEE100—-8915 AR KA
HEAHTREXENPE=ZTH4% 35 EEEE S 03—-3581—1101 H#H 3556

BAPCT / I1SA 7210 (HE2~—) (2015%#1A8)




E B EEHERS PCT,/JP2019,,035131

C (Bix) . BEd 5 R0 L5 3Rk

ST SOk TR S
B 5 Y — sk SIS RO EOEFTAMET S & X1k, FoMET B EFOER FHREOEE
X JP 2018-186337 A (R SATHEYERT) 2018, 11.22, 2 1,2

& US 2018/0309210 Al, FIG.2A,2B & CN 108736172 A

HAPCT / ISA/ 210 (E2_—Y0k%) (2015%1H4°)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report

