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A Radiation Pattern Variable Antenna Using Short-circuited Coaxial Structure
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ABSTRACT
A radiation pattern variable antenna working over a widerange of frequencies is proposed. Electric field
deviation provided by the short—circuited structure of the coaxial line at a feed point of the antenna is
used as a fundamental principle of the proposed antenna. Short—circuited structure of the coaxial
waveguide works as an inductance at higher frequencies. As a result, the difference of input impedance of
the antenna with and without short—circuited structure is very little.
The radiation pattern variable antennas with electrically swicthable short—circuited coaxial structure

are fabricated. Variance of radiation pattern has been observed experimentally at tense of GHz range.

* TFZERITEATR  HALRTSERT
Tohoku R&D Center, Research and Development Group

Ricoh Technical Report No.32 105 DECEMBER, 2006



|1.%%aaw

JTARIEERS02. 1112 S D X 9 7, [EEEAY 72 SRR HLRS
DIFEHE(L, & SR O L DI TIC K 0, 47 1 A0
KE, HFROR Y B ARy MEEDFTCERLANIN S K LT &
TW5. ZOEX TSN 0ORRIZ, SRENIE 572
DAREEE ORI bR E OM LA B LT, e et
ZERED LI TWD . FRIZHU TIXUWB (Ultra Wide
Band) “°MIMO (Multi-Input-Multi-Output) & VMo 7= AR
IR ORFFERRR DS INATON TR Y, b Ol
B HERERA 4 —F v PORFITEBICEY EF bR
B, Z<DOAXITHIERSINDLHICR->TE TS,

UWB &3 #8720 R T =8 ) f XL~ULLLTF & D
KRR B 21T 5 2 & T, 500MHzLA_E 0 R 4 BE
AR & LR FTRRIC T 2 Bl T 5. UWB TIIBETFIERR O
BEELL OIS AFIHTFTRE L 72578, BT X 5 M DHIRAS
Ji LW BIZHIAS AN S A R RE L, S/NOREERD R
kgL 7%, —HMIMOITEERDIEZIET v 7k > T
BONIEBOEIREETTA L, BAFEOWR TS EUEEE
1To8MTHDH. MIMOTIZEZIFET 7 T OFUTHAFI LT
B A0 LS EALATRE & 72 278, 7 27 HEH KR
KGR A S S X HEIEEURE & 2 E TURAT ANTFARTE
DOEEEEZ OGNS, ZORKICUWB & MIMOIEZ OBl
JABORRR, BBINRR D720, ERANCIIMIMO T E L,
ENTERLANE UC, UWBIEIT BB s (5 15 L7
BifiL LCoOBERGINTRIND.

P2 (X HEBER B EIE 20 L 72 5 & L CUWBIZEE H
L, EE{bo#s 7225S/N, L0 EfRAGIZIZSINR (Signal-to-
Interference-Noise Ratio : 15 S 5E MR ) ) ZUE v HE
BT T T O EIT > TS, —RICT 7 R 1l
HWynZlicky, BEREEROREENZSINRELT S
P L 720, F#EENE LT FITZEREDSINRE [[]
RS Z LIFTPET L VA< G TWD. L LT T
A HET 2R ENR TR CHETH T T4 T T LAY
S°DBF (Digital Beam Forming) ?Ci%, Bkt r
TFOANET 7 SVERL L TR EZ BT 5720,
UWBDER7Z2 WA CE 3 2 EREE L Dr o7z, ZOHE
BEOT T FEOEER—EDETH D720, WOTHS
DR & TS D 2 L DRAGICERT D R

. ET T BEOBEBKHLTR A O ATREZ R IAME AT
BT T FHHESNTNB 3990 St 4 S &
BPITHRIAMEE X SND T T HTES L O D HFA T
WSHISEED o T, A TR ST FR ]
BRI RARDEHE NS Z LI LY, JRERENENS 7]
REZR T L7 FHEIAMERIB R AHREE L, T OFRAMERIE =
ZRWFRIMERIE T 7 F OB R 2 5T 5.

IZ.HW

2-1 P THiEAEHERE

2 EERLEIE ISRV T T T R A I L CEERS
FPEOIRRE X ¥ HSINRE [A] E&W 5 A121F, D &bk
FREPEOREEER EHAEECTHHHE, 7o T HHRMEEZE X T
BT T TANA L E—F AR L LW, £ L CRRE
(AR EGI R ATRE R FENINEE & 72 5. ERDT 7 TR
MR CCIE, RO T T 06 O & T
SHTZY, T o7 T OBEBKNRIARE B0 B2 CTHRAME % )
L TWeTz), FEDREER TN S DA T %
DHSRT=Z23, TRWESSIC T2 » T 2N A - H3EE L 2o
7.

T ORRICT T TR PRI O IR A b S R AR R RN,
7 T T HRAEOHEEER & TR0 T T AR OB I E
{HIZhoTo. &I THRXIIPEROIEMMERIE A L TR
LRI LT, 77 TR TE R0 E WS T
MHEZTHI. T o7 FHRAE L 3B 2 ITHEE— R0
B, BT D B BRI & B2 BND N,
HiaEHIH L TNWDDIRT T TN BRI TH 5.
Z OBFADA LK LT —ThIUE, BHER LS —
Ly, TrrrRmtkT R L e D — RSN
AT L TR —Thiu, BHERS (s —xt—xt
IETBRTIFARWR) RE—L720, 7 o7 HIcfRmtEssg
L5, ZOWRT T FIRNRE—Th 2 WRMEITES, &
KETERNSANEETHD. OB EMDD &, MM
PET7 T FORIRZZOEE T, AEICKHTIRENMELE
fLEFTRNUL, 7 T T HRALD BN 0D U & O
B S B BRRE LA BT A 0M e/ X 51k 5
LEZOND. ZNRASERRET DT 7 FHRmPEE =

D5y

Ricoh Technical Report No.32

106

DECEMBER, 2006



port2 |

portT
[<wire

Calculation model of the short-circuited coaxial line
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Fig.1 Calculated S-parameters of the short-circuited
coaxial line.
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Fig.2 Relationship between short-circuit structure and
electric field direction of the fundamental mode.

VR H AT TN L, EREROA v e—
AREL A TL 27280, B LD BT 28
L%, EEBRMIEOT ARy MREROTEE — NI,
BHERAHIIZ RTET 728, MR I O B SR 3 A % 28
ZBHZ LD, ZONARITERERR DB AR EE T
TRy M RERE— ROBMREICE b7 THRH S 1L
TV HTA D, L L Z OEFRBEESAINRA LT EEIC
O ET T OEREE— RICREES SRR
52 ERHKIUE, T T D ORSTERRE AT b
BIEMECE A 52 DB KD, 7 AR O M
AR EIEAT LI WBIRTEH 0 AR KAV SV
b, ARFELZE A TIRWEEEEHIPE T 7 o7 F R A i
TELEPHIFFIND.

2-2 KAl KB REORES

ARG OO AR 15 K D B RIE A AKIC L - T,
T T THRIERAMICE 2 HND DINEREDD DT,
BB RIS (SRR L DG 2 Fro 7 7 (B
T, AR T o7 EIER) ZRIELZ Ol 1T 572
Fig. 31C3E L RE#E 7 > 7 T O R 4R~4. 7o 7

TIXMSEROBHFE A L HIR D B2 5T 4 Aa—0 T VT
FERONTWD., 77 THEENILRERR R L, Hiik
(disc) 1 D[RR SR CTPREMR & SRER DR IZ & BIR
B L CHEE LTS, [FAE#EIISMAD LE T ¥ 7 1
(PREEREE.2Tmm, SMEARE4. Imm, FHEMIIPTFESER2)
ZRNTWD

PAE L2 REERS T > 7 o U — v At E R
ZFig MR T. BFROERIIFEEER T T >0, A
HEAE LW AEDOY X —ra X EZNEhnr LTS,

Ricoh Technical Report No.32

107

DECEMBER, 2006



15GHzLL D EEHCIEiE & H-10dBEA F &£ 72> TRV A
WA EAE ST WD, 15GHZEL T 0 8 35 ¢k Rl
EREEOAMIC L HENARONTERY, [FEEEEIs &
A BT B ADERFFICKRE 2o TORWE®DIZ,
AR AR AE LT TN D EE X B,

AE L= Rl 7 o7 F D25GHZIZ 31T B E &R MR
TERGE R % Fig. 5103, BRI A4 B O F 50T AR 1 TR B 72 7
M0, MBI AT/ 5m%E 90 & L, kAt
BRIZE S TWD. — I RGOR T E LTS,
X OERLRIIERE T T F D, sHMTERE L WA
fErtEEEnEoR L TR Y, RIS EIZ X 0 EffE
PR LT EHN LS. [FllEE S L 2 FG0Z%
B, ERERAOFIEMET L, RHUlORE23 [ E LT
%. Fig.6IZ 134845 C D FgEAE 7 > 7 F OEHfR P2

top view )

short wire

’_1

coaxial line

Fig.3 Geometry of the antenna with short-circuited

coaxial structure.
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Fig.4 Return loss of the antenna with and without short-
circuited coaxial structure.
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Fig.b Radiation pattern of the antenna with and without

short-circuited coaxial structure.
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Fig.6 Radiation patterns of the antenna with and without

short-circuited coaxial structure.
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Fig.7 Geometry of the radiation pattern variable antenna. antenna.
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