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AFHCI [Numerical Eigenmode Analysis and Wideband Design of Hollow-Waveguide Slot Array Antennas with Corporate
Feed Network — (FIaR : WA ERIEE 249 2 PEERE A 7 v N7 L—7 7 T ORYEE A T — N & IRk
AR L, WL 6 ENLD.

%5 1 & [ntroduction] T, WHFREPLEEWE Ay N T L—T 7T T OMEST, EREAD Y T 77
DT FE, I VIREER S AT L~0IS IR 72iE 2 IS L7z, AfR o HRYIE I Y EH CIARWE - &
PG - SRR E Ay N T L—%EB T 52 L ThD. KT 7 FIXUSIEEREE & EH D 2X2 ik A n
v T T L= SIS, EEEKILT TIC VSWR<LS OHIEAS 19.6% & ISR Z EBL L TRV, #t
K VSWR<1.5 DHIKD 9.2% DY 77 L — DI HAL TR 22 5. AGa L TIEY 7 7 L— O s 72 i 15 2 i
ML, 7T L—0JREEAE, 45 ERELES LU DIREEIE AT D .

% 2 % [Numerical Eigenmode Analysis of Wall-Inserted Cavity-Backed Slot Array Antenna| T, AGm L CiREtd 24
AN E XYy BT 4 & A0y M7 =7 7 FOEAE— FREMITZ 7R, SRERIIIRDS R GICEE%
TN LToASE TRITROI SR O DiL7ewny. £ 2T, 2 R IREFIEIC K VA L BEEAE— TR L, £—
Ay MEEMAEG DT, ELEEST L— 0T LR LT 0 ER K045 EEV I ERREA 2 Y 87 L—
TrrHcEA L, WHAREREY R 2 L—¥ HFSS LIRS OMITREREZSZ. £z, 31 I EERERED
R HTIER] I HFSS 0 20 /3R EEICxE L, E— A v METIL 9~15 b & KigIZFifE Sz,

% 3 % [Wideband Design of 0° Linearly Polarized Slot Array Antenna by Numerical Eigenmode Analysis] Ti%, 252
BEOR Lo @t FIE 2 A, 0 EESYRE A 7y 87 L—7 7 ) % 60GHz i CIAHHERG L7z, 5 DDA
Ty T HTTEI 12 RT A—=F LG Lz, WRIEBH A7y FBIMES ¥y BT 12X 2K Q Mk, =&EIHRL
[Z&D, B 77 L—0 VSWR<LS OHIEA 204% AT 72, 16X16 FF7 L—a2RIEL, REHEAKEIZIS VTR
1%$32.6dBi, 7 T TR 76.5%% FEL L7z, F 7RI 31.5dBi A EOHIFITIER D 13.1%0> 5 19.2%IZ A8k L
7.

% 4 % [lnitial Design of 45° Linearly Polarized Slot Array Antenna] Ti¥, 0 EEMMRIK T 7 T O % 45 &
EHASE5BABEMUELRE L. XY, EEABESNT L—oOxt M i Td 5 45 iR R
LY A Fe—URMES 2D, 377 L3 iiE & o7, KA a y MBR—RRIRS . £
T, MVEMEA R Y FEEAL, BERE-FORMEMSE, Fv U7 0 NOERASM L2 —ERICERD, b A
By bae—fER L7z, RS REEMET D 72OIEWRS A ey &ALz, 60GHz 4 16x16 &7 L
—ZRIEL, FEAEEKICBOTE®S YA Fo—7 L~ULi3-26.1dB, Flf5 33.0dBi, 7 > T 740K 83.8%%
FH LTz,

% 5 % [Wideband Design of 45° Linearly Polarized Slot Array Antenna by Numerical Eigenmode Analysis| Tl%, 2 &
TR LTt Rk v, 4 B CHRGE LT 45 EMRIE A 7 v 8T L—7 7 F % T1~86GHz #f TIAHH GG L
7o, REREMEDT= DI A T v FOXTHEEZRHA L, EHRUNDA 13 /37 A—& & —15 L THEIsH
T Y XL TEELIZ. VSWR<LS LUF OFIBITUERD 7.2%70> 5 25.7% % TR S a7z, B H#FoEf
T — RN OFER, BERIRANIZ 3 SOEAFET— F2BH Y, 2 SOEFEE— FOMK Q bk X OHHEE I #k oY)
PRI KD IR L SNI 2 R oTe. 16X16 F T 7 L—a2RRIEL, &EHEBETRIS 32.9dBi, 7T
RN 86.6% % FEBL LT, FIZFIG 31.5dBi 7207 > T F R 70%LL L OHIRIT 18.4% 2 IRk S v,

%5 6 % [Conclusion] TIE, AL THOILZMREHRIE L, KO AZ RS &I, 5% OBFRBEICS
WTEKLTE.
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Numerical eigenmode analysis and wideband design for 0° and 45° linearly-polarized slot array antennas are
presented in this dissertation. The antennas are composed of a corporate feed circuit and 2x2-element sub-arrays.
The method of moments is applied for establishment of fast analysis. Numerical eigenmode is introduced to
analyze a wall-inserted cavity. The equivalent results are obtained in comparison with an electromagnetic-wave
simulator.

The 0° linearly-polarized sub-array is designed to improve the reflection bandwidth by implementing lower Q
and triple resonance. The designed 16x16-element antenna is fabricated by diffusion bonding of thin copper
plates. A wide reflection bandwidth with VSWR less than 2.0 is 21.5% from 54.7 to 67.8 GHz. The measured
gain is 32.6 dBi with the antenna efficiency of 76.5%. The broad bandwidth of more than 31.5-dBi gain is 19.2%
from 56.1 to 68.0 GHz. The gain bandwidth covers the whole license-free 60-GHz band (57-66 GHz).

The 45° linearly-polarized slot array antenna is proposed to achieve low sidelobe characteristic in the E-plane by
a diamond-shaped array arrangement. A layer for radiating slots is added into the conventional plate-laminated
antenna. The 2x2-element sub-array is designed to suppress grating lobes and low cross-polarization. The
16x16-element array in the 60-GHz band is fabricated. —25.5-dB first sidelobe levels in the E-plane, —31.5-dB
cross-polarization, high antenna efficiency of 83.8%, and high gain of 33.0 dBi are obtained.

The sub-array of the 45° linearly-polarized slot array antenna is designed for wideband characteristics. To
suppress cross polarization, a radiating narrow-slot pair is adopted. The sub-array is designed by a genetic
algorithm and 25.7% reflection bandwidth for VSWR < 1.5 is obtained by decreasing the Q of two eigenmodes
of the radiating element. A high gain of 32.9 dBi and high antenna efficiency of 86.6% and low first sidelobes of
—27.1-dB are measured at the center frequency of 78.5GHz in the 16x16-element antenna. The broadband
characteristics of VSWR < 2, show a gain more than 31.4 dBi, and low cross polarization less than —30 dB are
achieved over the 71-86 GHz band.
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