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Design methods are presented for an X-band o] AolE = 71 &, winY FIY X, &F &
traveling-wave slot array realized on a rectangular 2 g g negow WA ofHy &8 5
waveguide. An array of 21 longitudinal slots is realized o] 9t} T3 &&E AHUVE F¥ Tuyo] ofd 9
on the broad wall of a rectangular waveguide. The squint 3 TasAtel FREEAY EJ} # R HFA88 A
of the antenna main beam is adjusted using the element Q3o N Q]—E]]L},] A7E Fol7i= I3 [4].
spacing and the waveguide broad wall dimension. The A3 2 23l Hrsﬂ | ARAEY K A
excitation of the array is controlled by the slot offset =g gel s o] &3 01)1]63 9] olElL}7} AL Qe
from the waveguide center line. Multiple E-plane steps v SAdA &4 2 FMa 4o 21 HAFolge
are placed around last slot elements so that the et"o] glu}. olo] wkd] =L o] &3 QHUE
second-order beam due to the reflected wave s HFZzoln AL sEaloe] o on gAY LoR A}
minimized. A waveguide-to-coaxial adapter is designed £33 22 9ly ¥y LTRE sAcE EAo] o)
for feeding the array antenna from a coaxial system. E =R F He] AARN Tad £F ¢Heu
Results of the design show an outstanding performance 9 MAZINE HA e} BASHEALS) QL w¥F7)
of the antenna: 17.1 dB gain, 36°beam tilt, and -21 dB o8t &2 wjg W, & UE AAXA ] YdF =
maximum sidelobe level. s Z7)9F Ak vF AR bW, £FME TG
o z2RE e yhate] oF 23 ‘é‘% AAsE WY, F
e 93 =aB-E5H4 o/ AA ¥ & AN
L )‘1 2 gheh
194611 H. G. Bookerol| ¢l&] Babinet®] 912]& A&
3o £ Fo] tlo]E 1} AR A <l(complementary) 54 & IL <tely A A
7}Act= ApAeol dZs vk W H. Wastond}t A, F.
Stevenson& T8 0¥ Wel £#%% WEo nFuE 2 12 2 AT EAE =D S5 e <
AR QrEUR AHgETh olF o) shA ¥ Avtel paelvh w5 M tElt dAY A SAE
HE 7bH £ otEUel ol &Y sjAe]l Tgstd =e] @ zol®)E FAse deln. =4

— 456 —



200AE RIS EE stASHEeUE =28

25 M1z

& E=3F WelM TEw R=9 AsEs dstes
o2 F o] 7lgolAE Foz IR

o i

Port 2

a3y 1L 2547 &£F udE <teEy

Z o] 7180 AxE £F A £347 Zo
o AAEAG. $4 =94 L TF =2FT% WR-O
o] Zo} 228 mms} 7M7H§ 256 mm 3kt 1Y 29
Ze Ay njgd el F e $X 7 126°7}

57 1% &5 1722
Bod cos 6y +a=0 )
a= — B,d cos by +2r @)

B Foluch A7 By 4.6, .8,= AF AFEL
AR, €% 4, F U AA £ =g WFed4
o} ol 9l AorREH F Yol §,=126"
X387 9% f= 10 GHzol M 2] &

|0

o

d=(L+ - <% 1_9) 45 mm 3)
Ag Ao

47NN A, A Ad =R ARt AEFTAAe
shao)ch.

Main Beam
Direction

ag 2 A¥E WE AgHY.

T8 Zxyeol Zudk(longitudinal) £%9 HAEYHA

2 FoJAY). d7M G, G, I 2 £
gz, Edwe 54 o=uds, &9 Aol &
[e)

x Bg 9otk A el o =
gastm G7b Frhstel %ol oF HAp@Fo

— Hr

A "ok g#HA ei P xolg A & uwld
AA o o3 BAElE dFo] HFe tol HA & F
k. £ =fdME =@ kolE EF =3@
WR90——] =0]2 10.18 mmolA 80 mmE ZAAA &

2 AN oF 95 %o Aol VA HEZ &¢r)
o] A% 29 104 Syol ¢ -12.5 dB7}

e AR &89 Aoj9 Z& A &2 A
ol waty | T4(37.02 mm @ 10 GHz)9] 1/29]
b 192 mmz Bt &% T £F Lol o
152 skt

£29 271 BFel AAEHA £Fo x HF AR

g zdsel 7 &FlA BARE Aol AW @&
o HES AW 4 @R¥H 29 AN} a2,
% sael FYA40) gloW ¥ARFe) 0o)n F
AAo)N Bold4s Bl Frheh

7 SRA BARE FYe] TUW PIAN F
278 BAHE BANYOEM R AUE
A7tk 29 3¢ £%0] WAY E£ne §H3
2wl AL A1 ABA - A g
| QAL R wAbA W L E T 09 0E, PoE
R N N
o .97 A9 W RAES weRE gistd
olcugag vehd.

I

o fu oy
U Ly

Vo Yo Y= Y= Yo W—s

] YN
' pN
r Pi— |P'— Bn— PN-I_’ Ri— PN_’

Yin
N—l
a9 3. &5 g otElve] Srb3E.
gl $7hslzRRE £% el et 2o 47
4g T + Uk
g = gi+Pi/Pf+ (5)

P, =P [&"i+2IT;, 2

+sin@a £ )/(1— 1T, ,1%) (6)
vy, coshys ;+sinh ye ;
coshy# ;+y [y sinhr? ;
| I [=1(1=9)/A+yl  (8)
oq71A g ¥ €8 <tEve ¥ AW y& =3
el BA Adgdgolrt 9 AE ol&steld dA =
Zagg A4gsiol &b aey B dAFoAME 4 @)
o] /idel YZ3tY @ TEE MY KZEYo
HFSSE o] &3te] A WHor £%9 x wg

yil=gli+ibi= @)

y,=y,t¥y1,

—456 —



X-thel Zm &% vfd et A

AxE kgt 29 19 &F wdoA gHde=
HE Yo|AS4E £Fo] Eny FHAHLZRH ol
A PAEE o BARE w7} FAHA S o8
A doz & ¥ AN BAZE ZA4aF Hold &
=8 28 & At
dsh ol AT SE ML AAve BxsHe
a9 45t 2o sshwel Fue agaz A9 23
ol o]s] ¥<do] 11 dB 7x F7heeh. =m# Fo
2 AFAZL AL 23 W AR @A Hez ¢
33 By BAS 9% F A ® 12 449 ¢HH
e 8 712 EAL w3l FHol
O -
— 1 Port
-104 —e—2 Port
o 20
o
-301
N e0 30 0 30 8 90
Angle( )
% 4 £3 adg teiviel BEAF dE. A Frlol
g2ty A4, AM+E Fde] Y A
%1 FBadAMs FLATAQS G 54,
I
ee Fud ALHE Adse dol vAn
W ool A% el Fe| FLAE ol§F A TEE
Aglor Bz cretel ¥usk FrbsA Wk @
QFoldE mamel wule Wit g U ohe
Fuol AYFHE QPSR4 BuE 2 W ALE o
A 4+ d= BHE s
295 ERT FUR
aY s E 39 3Ee ¥olE o @A

—457 —

dB

AA FaNPLEAN FdeMe wANEst M2 o
£ 94e 7HAA sl AAHES soh
Y 62 =3# Fg Ad Fx7F AL A%
Qe A%l 2Abldg wmg Aotk ozRy A
gy FuRe Aoz 2% Wel A gAY ¢
F gtk E 2= F9¢ ARTRE ALSE Ao o
By E4e acks glelnt
telu FdEd #F =TS AMREIA HReRE
G E FASY] 43 5F4-2u A5 (o HE)
o dA7 a7dch
0
no step
104 —e—step
-20_
-304
q
% 0 F 0 B 6 @
gle( )
2% 6 E3B YR A Tx) @ 23 Y
o WA B ved Ae, Ad+d:
el Avrzst A4 B4

¥ 2 Fgd AGTRE AMEYE A4 GEy B4
HI
ol el 17 73 o] <HVstE ¥xz dAS
% Sl ol At
"N, Port 2
NN
- Q\\ S
a3y 7. E3-5354 o9,

E&H ZRHE x=a2 QA4 AR 9D F
ToRRE Aget ZRB Fo& zAHINY dHd
27y A A sk Tevo FAAol 1.3 mmyY A
zad ZAol7t 6 mmoly TetH el Aglz} 8 mm%_l
Ago A EHoZ Sy = -11 dBE ¢4 ZT2H



N
:
H
2
rot
r
Rl
oH
Qo
o
o
=
ol
o

sratfs =28 H253 H1E

AABoRE WAAFI F23 HA gomz 17
7oA ol ZzEeRY st AR 3 A9 F
g Agdtel Ysldss
$e 48T AFu 3 A9
"xsl 3gyelst Fhsns guds Fdol mu
golsith 19 8¢ 4AH oWHY WAAF SHE
Bel Hot,

Fasdt 1 A B4
BHEE A8 Yo

Od—o—e—o—e -—s

-10

g

20

30 S11

h ——S,

9.0 95 100 105 110
Frequency(GHz)
a3 8 4AE oJHE e WAMASF 54,

a3 9= olWE e HXwol-Add <telve] g
S B3 AHolth 2 10& of FZo oA AR
9] 5o 2 HAde HIE Bel Holtk # 3L

4540z AAR oduuel 542 S¥ Rolu.
ozRE 4AE HUE $5¥ E4S M3 2
F g

a9 9. AA" 2% oty FE.
0
— noground
-104 ~~—e— ground
-20
|
-30
B T R R
Ange( )

27 100 2AE oteILbe

A AR

SAR, A g R T

— 458 -

® 3 A4AE <deve] 54
HPBW

T

m=a &

F X-dYoA 73 =03 ye e
Egor Wy AANLY £2& 2105 g o

el AAVY dAZDNE AASA &2 A
H2 2Eojatr] g8l £58 9 EoAM dyyoen

7 NG o HEAL £F uwldoA FHHdoerR

dol A5 & %%0 0@ FHAHALZEE HoA
17} Z7kEA stk 3 =
T 2 dAE Rde AR
. AdA AREs Zéalﬁ}‘a o] 17.1dB, WA} AF
AAHe] HPBW7} 2zt 9°°‘ 80°

{11 A. A. Oliner, "The impedance properties of narrow r
adiating slots in the broad face of rectangular waveg
uide part I-Theory", IRE Trans. Antennas Propaga
t, vol. 5, January.1957, pp. 4-11.

[2] Frank L. Whetten and A. Balanis, "Meandering long

IEEE Trans.

Antennas Propagat., vol. 39, no 11, November. 199

1, pp. 1553-1560.

[3] L. B. Felsen, "Analysis of a terminated-waveguide sl

slot leaky-wave waveguide antennas”,

ot antenna by equivalent circuit method", IRE Trans.
Antennas Propagat., vol. 4, January. 1956, pp. 16-2
6.

[4] Jong-lg Lee, Ung-Hee Cho and Young-Ki Cho, “Anal
ysis for a dielectrically filled parallel-plate waveguid
e with finite number of periodic slots in its upper w
all as a leaky-wave antenna", IEEE Trans. Ant enn
as Propagat., vol. 47, no. 4, April. 1999, pp. 701 -
706.

[5] Richard C. Johnson, "Antenna Engineering Handbook
', McGraw-Hill Book Company, 2th Edition, chapter
9, 1984



