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Al Study of Polarization Multiplexing for 10-Gbps Data Transmission over 120-GHz-band Wireless
Links (120GHz # MR IZF1F D 10Gbps T — HRED 7O DRI L HITROMIE) | LR, 1206Hz #  V J HEHR
DBIFEEE - ARIER R EBOA, WL EEINOBA TS 2 HEt L7z b0 T, FEL6 B THARL TV D,
% 1 % lIntroduction (i) | TIIAMIFEOE FE LT, I U OKEMBREI BT 5 BT SV Tl
BlL. 100GHz B I VMR O S 572 DARER & RIZTe TREZ B R 7 FBDO—D Lk T\ 5,
AFSCTIE 120GHz 2 W2 X Y IR S 27 4 (BJ57A] 10Gbps 5i%) (23T, il B17 Aodj  nl i &
Bt L. 71 10Gbps « B[] 2 T > R/ & D 20Gbps (R DEBNHITH D Lk, 2R E R LT,
%5 2 % [System Requirement for Polarization Multiplexing (RiKZE DT AT AFERIMAR) | TlE. Wik
ZELFROBEAINLEL 225, BRET A Y L —va Uiz R Lie, £ 1206Hz X U ISR OFTE C/N & AR
SR OW TR Ltk BT IR - BA T 2 % U ROVRRICRE L R HEHRH T A Y L—v 3 V&% 4
BHLTREY, FHIOTYREIZIBV T 60dB LLEDO@EWERE T A Y L —2a UNER SN Z L 2B 6L
720 EHIT, 120GHz HAERO EAHIRICB T 574 Y b—ya VTEE R BIRO AR BT AEEL VR LT,
%5 3 *% [Polarization Multiplexing by Two Pairs of Cassegrain Antennas (W &7 L7 o7 2%MmIc k5
W2 ESR) | Tk, BV T T T OmMESETRA~OwEA S ERE Lz, BB B ERmEREICR
WL BUGTAUREE - BT 2 T U ROVIRIERFDERRE T A Y L— 3 RS T U T TR E SR O BIRIE AT
fli L7z, WHIREINZT 7 FTHEIZBWT, AWRKEEAEAR T DM EICHET 22 & T7 7 0%
DEEENRT EL, BT A4 Y Lb—ya UREE ST, ERAMREEICB VT, BRIFOMEE Z & ORERE
D A UTe, DA GRS RIIEMEA 2L 100m~ 1km &V 5 SEEIEVVEREE FCUFIELE L2, RikZE)
AT & B I 10Gbps « HEF A 2 F v > R L D 206bps (GEEREEM L, U TN A MekzEm Lz,
%5 4% [Polarization Multiplexing by Two Pairs of Plate—laminated Corporate—feed Waveguide Slot Array
Antennas CEJEERLEHR AT v b7 L—7 7 F 2xffc LA WELE LX) ] Tk, 2Aay b7 r 7 oRES
B RO PG M Lz, BNEREICBWT, BUFMERE - B 2 7% V RVEEROREIRE T 1 Y L
—va UL T T T RESOBMRME A BN Lo, WAHIRE ST T TRV T, AVITRFE AN
RETHMEEET S T o7 T HMOERGEEN M EL, BIiFRT A YV b—a VREZRST-, £72105
B S 727 o 7 FRICB O TRIEE A ATORE Th>Th, Ary b7 7 FRIOH LR EMEIRE L T,
TAYL—2a UVFBERENTHZ R I ab—ra V EEBRERNOR L, BNEREICRBWTIFAEE L
T-BED | i % E 7RI L D71 10Ghps « BL5 [\ 2 F ¢ > F WS £ D 20Gbps (b EBRA R L, U T4 A A
frik A R L7z,

% 5% [Polarization Multiplexing by Finline Orthomode Transducer (7 . v 7 A LUK SBEEEHT X DIWIK
ZEHN) ] T, 7 4 v T A CRURE BRI OWTTRIE S B R~ i [ G 2 Mt Lz, (Wi B Cidimnl
R DB E TSR SN TR Y . FRCBRFAGREICER SO EWERRFAT A Y L— 3 Y OFEBIRN
WThHD, ZOFRITIANT THIZRT 1 T A VHRURE BRSO AR L, RN TR LS 7 1Y
U= VEIEDRAE L RWERGEHEEBLT 5 & L b, R ER T 57 7 F 7 EEI S O bR
A0, REESRAEA R 2 OB AT e Z & T, M MUREICER SN D @WEIRRET A Y L—a v
AT DRERRIZ D Lz, BUAE U 72 R oy BERs 2 #6538 U 72 ek 2 W TR 2 5 e X A BU5 1R 10Gbps + B
J718 2 F % R XD 206bps Itk FEBRAZ FERi L, U T X A Mk i@k Uiz, £72000E L - 8Eikic o\,
10Gbps A —H—F v DAL Z—T =2 AHTHH—N—L T L0, N EV g VIEE TS AT L ED
FHBEGHEZRRAE L, TERDNT 7 A N—IC K D516 % BUE L 7 EMRIC CREBFRECH D Z L 2 FKRE L=,

% 6 % [Conclusions (ffim) | TIIAGRLONE « EREHRIE L, AEOFRRZEIZ OV TR,

65 FSCE R IX, FO3C 2000 5 & 30 300 352 L DR 5 0, & L<IFEIC 800 3HE 1R L TS0,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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In this dissertation, we demonstrate feasibility of using polarization multiplexing for
120-GHz-band wireless link systems.
Chapter 1 "Introduction” presents the back ground of study and specifications of 120-GHz-band wireless link
systems. 120-GHz-band wireless link systems can transmit unidirectional 10 Gbps data. Chapter 2 “System
Requirement for Polarization Multiplexing” presents system requirement for polarization multiplexing of
120-GHz-band wireless link. In Chapter 2, required value of isolation for bidirectional transmission and
isolation for unidirectional 2ch transmission are shown as 60 dB and 23 dB, respectively.
Chapter 3, 4 present the experimental results of polarization multiplexing by two antennas arrangements for
bidirectional and unidirectional 2ch data transmission. Using two pairs of antennas doubles size of wireless
equipment, but physically isolated two antennas enables high isolation. In Chapter 3 “Polarization
Multiplexing by Two Pairs of Cassegrain Antennas”, experimental results of polarization multiplexing by
Cassegrain antennas are shown. Outdoor bidirectional 10 Gbps data transmission and unidirectional 2 ch (20
Gbps) data transmission are successfully achieved. In Chapter 4 “Polarization Multiplexing by Two Pairs of
Plate-laminated Corporate-feed Waveguide Slot Array Antennas”, experimental results of polarization
multiplexing by planar slot array antennas are shown. Indoor bidirectional 10 Gbps data transmission and
unidirectional 2 ch (20 Gbps) data transmission are successfully achieved.
Chapter 5 presents the experimental results of polarization multiplexing by orthomode transducer (OMT).
An OMT multiplexes and de-multiplexes V and H wave with one antenna arrangements. Using OMT enables
space-saving assembly of wireless equipment, but physically connected V and H wave by OMT increases
difficulty of achieving high isolation between orthogonal polarizations.
In Chapter 5 “Polarization Multiplexing by Finline Orthomode Transducer”, design and fabrication of OMT
and experimental results of polarization multiplexing by OMT are shown. Fabricated wireless equipment
using OMTs successfully transmit bidirectional 10 Gbps data and unidirectional 2 ch (20 Gbps) data.

Finally, Chapter 6 “Conclusions” summarizes this study and discusses the future study.
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